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Developing Android Based Printer Application

Narendra Bawane and Snehal S. Raghatate
Department of Electronics & Telecommunication Engineering, Jhulelal Institute of Technology, Nagpur, India

ABSTRACT

Now-a-days wireless technologies are being used more and more.Everyon want to go for easy life and devices
are developed just to achieve that. One of the device that we can take into consideration is Printer. But one of
the problems in printing a document is the desired application program is not available on the computer that
connected to the desired printer. Sharing the printers via local area network also allows multiple users to access
the printers, but the connected computer should be always on during the printing process. This device can
handle several local traditional printers and allows several users to print documents wirelessly. Embedded
module itself acts here as interfacing unit replacing the use of desktop computer which is connected to the
printer.

Keywords: wireless communication, printers

L. INTRODUCTION

We can get physical copy of digital image using Printers. For these all we need is a specialized software or
driver which are understandable by the Printers. The image or text is then recreated on to the page using a series
of miniscule dots.

The input to the system is data file to print and the output of the system is serial data in printing format. We can
wirelessly print documents, bills and invoices (MS Office: Word, Excel, PowerPoint; PDF and text files) from
device memory, SD card and even from Google Drive (Google Docs) by using the printing method. Instantly
print emails from Gmail, print photos and images (JPG, PNG, GIF), also print contacts, agenda, sms/mms, call
log, web pages (HTML) and other digital content directly from your device to a printer right next to you In the
time of Covid-19 one should maintain distance and should avoid touch to any of the equipment. This
application will surely take care of that and will reduce the efforts.

II. LITERATURE SURVEY

With embedded systems fast expanding its reach, subject matter related to this field is available in abundance.
While working on this project we have studied matter from various sources such as books, online articles and
reference manuals. The knowledge gained from this activity has been of great help to us in understanding the
basic concepts related to our project and has ignited further interest in this topic.

“Linux for Embedded and Real time Applications”, by Doug Abbott has been of great help in providing an
introduction to the process of building embedded systems in Linux. It has helped us understand the process of
configuring and building the Linux kernel and installing tool chains. Asit should be the initial Step for any
project.

We understood the preponderance of the ARM processors in the field of embedded systems and the features of
ARM processors from the document “The ARM Architecture” by Leonid Ryzhyk. The ARM architecture is a
confluence of many useful features that makes it better than other peer processors. Being small in size and
requiring less power, they prove useful in providing an efficient performance in embedded applications.

III. METHODOLOGY

Existing System:

The common data printing procedure has to use notebook or desktop computer as a relay medium, first
receiving the data from mobile and then sending it to printer using an appropriate printing Method. This is
tedious job.

This project proposed a design of a device which directly prints the data stored inside the Mobile without the
assistance of a notebook or desktop computer.

Proposed System
The design compromises microcontroller having wifi module. The configured Wifi accept file from Mobile and
gives to controller and then controller will send to printer

Special Issue on Current Trend on Research in Applied Science, Management and Technology
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IV. BLOCK DIAGRAM
| — — -
. MCHBILE % \ POWER SLIPPLY

-
a bk

N A

| MICROCONTROLLER

WITH Wikl MOOULE I PRINTER

Fig. 1: Block Diagram
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Fig. 2: Algorithm to be designed
The Algorithm shown in Fig. 2.consist of following steps —
1) Initialize the data transmission mode of printer.
2) Detect the data transmission mode of mobile.
3) Receives data transmitted from mobile.
4) Store the data in Memory unit.

5) Check the file format in the memory unit.

Special Issue on Current Trend on Research in Applied Science, Management and Technology
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6) If the file format is correct then extract the information from the data, if file format is not correct then again
detect the data transmission mode of Mobile phone.

7) Converts the information to be printed into printing data.
8) Transmits the received printing data to printer.

9) Stop

V. HARDWARE MODULES

A. Arduino

Arduino is an open-source electronics platform, it is based on easy-to-use hardware and software. Arduino
boards are able to read inputs(from input pin) - light on a sensor, a finger on a button, or a Twitter message -
and turn it into an output(from the output pin) - activating a motor, turning on an LED, publishing something
online.

Its main advantages are:
1. Inexpensive

2. Cross-platform

3. Easy to use

4. Open source

ESPIRE Bodule Fima

Fig.3: ESP8266 WiFi Module Interfacing with Arduino

A. Printer:
An external hardware device responsible for taking computer data and generating a hard copy of that data.
Printers are one of the most commonly used peripherals and they print text and still images on the paper

B. USB:
USB transmission module-It is connected to the microprocessor and in electrical communications It is the
medium between Arduino and printer.It is the connection between microprocessor and printer

C. Wi-Fi
Wi-Fi is the wireless technology used to connect computers, tablets, smartphones and other devices to the
internet. It uses radio signals to transfer data from one end to another.

VIL.SOFTWARE MODULES

A. Android Studio
Android Studio is Integrated Development Environment (IDE) for Android app development, It is official and
based on IntelliJ IDEA . It enhance your productivity when building Android apps, such as:

-A flexible Gradle-based build system
-A fast and feature-rich emulator
-A unified environment where you can develop for all Android devices

-Apply Changes to push code and resource changes to your running app without restarting your app

Special Issue on Current Trend on Research in Applied Science, Management and Technology
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-Extensive testing tools and frameworks -Lint tools to catch performance, usability, version compatibility, and
other problems-C++ and NDK support

B. Arduino IDE 1.8.19 .Any Arduino board can use this software. It is a open source, Arduino Software(IDE)
makes the things easy, as it is easy to code and upload.

VILOUTPUTS
Interesting part for me was the UI generation. It is an amazing experience to generate an Ul of an Android
Application

G
2P

cammand
printer

Fig 3: Command printer icon

coaommand primntsSe

-ttt -t

NWMNMBER aF PaceEs
SELECT PRINTER

PREVIEW

Fig 4: Command printer Ul

VIIL.CONCLUSION
The design compromises microcontroller having wifi module. The configured Wifi accept file from Mobile and
gives to controller and then controller will send to printer.

Main aim of saving time of the user is achieved, as user is no more need to go to printer for a prints
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ABSTRACT

Power is generated at power plant and is used to be carried out by transmission line to the distribution
substation. The substation steps down the voltage through the transformer and distributes it to the different area.
We need to monitor the parameters of distribution line like current, voltage, frequency, power, power factor and
temperature of the substation.

Nowadays there are Smart Energy Meters available in the market whose readings can be monitored from
anywhere using the internet and not only energy consumption but we can monitor multiple parameters such as
voltage, current, power, power factor, energy and frequency, etc. on laptop or mobile using IOT. So today we
are building IOT based substation parameters monitoring system using Node MCU. We are measuring the
electrical parameters like current, voltage, frequency, energy power and power factor by using the

PZEM-004t sensor and for measurement of humidity and temperature in the transformer oil we are using
DHT11 sensor. This will further connected through Wi-Fi to the node MCU from which the all the parameters
will be display on the computer screen or on the mobile application (Blynk App)

The digital temperature control module is used for the measurement of transformer winding temperature. This
module consists of temperature sensor and fan. Suppose if there is a temperature rise in the transformer winding
the fan will be automatically operated for the cooling purpose. This comes under the controlling part. This
project is based embedded system used for monitoring the voltage, current, and temperature and oil level of a
transformer. Furthermore it is capable of recognizing the break downs caused due to overload, high
temperature, over voltage and oil level intimation of transformer. The design generally consists of units, one in
the substation unit, called as display unit, display units in the substation is where the voltage, current and
temperature are monitored continuously by AVR microcontroller and is displayed through the display unit. The
ultimate objective is to monitor the electrical parameters continuously and hence to guard the burning of
transformer or power transformer due to the constraints such as overload, over temperature, input high voltage
and double protection of CB operation by using the Internet of Things (IOT). Keywords: Transformer, transient
voltages, circuit breaker, IOT

INTRODUCTION

The main aim of this project is to acquire remote electrical parameters in substation. The fundamental objective
of this project is to improve reliability and compatibility, to maintain continuity of supply, real time monitoring
of parameters and to reduce the labour cost. The overall academic goal of this project is to study and prototype a
substation monitoring system in which the various parameters in the substation is to be monitored.

As complexity of distribution network has grown, automation of substation has become a need of every utility
company to increase its efficiency and to improve quality of power being delivered. Today electricity still
suffers from power outages and blackouts due to the lack of automated analysis and poor visibility of the utility
over the grid.The distance between the generators and load may be in terms of hundreds of miles hence the
amount of huge power exchange over long distances has turned out as a result of the lack of quality of the
electric power. During the earlier development stages the issues on quality of power were not frequently
reported. Demanding the quality of power being delivered at the user side has raised the alarm due to the
increase in demand of electricity in the customer side. A huge amount of power is lost during the transportation
of the general power which leads to the reduction in the quality of power received at substation. To Improve the
quality of power with suffer solution it is necessary to be familiar with what sort of constraint has occurred.
Additionally, if there is any inadequacy in the protection, monitoring and control of a power system. The system
might become unstable. Therefore, it necessary a monitoringsystem that is able to automatically detect, monitor,
and classify the existing constraintson electrical lines. Thus, monitoring of substation becomes the essential task
forsupplying healthy power to the consumers in this automated era. Conventional energy meter which we use in
our households to measure Energy consumption is an offline device, so it has to be monitored manually. But
nowadays there are Smart Energy Meters available in the market whose readings can be monitored from
anywhere using the internet and not only energy consumption but we can monitor multiple parameters such as
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voltage, current, power factor, frequency, etc. on laptop or mobile using IOT.So today we are building IOT
based substation parameters monitoring system using Node MCU. Here we will use PZEM AC multifunction
Electric Energy Metering Power Monitor module to measure the various electrical parameters. PZEM AC
Module is used for measuring AC voltage, current, power, energy, frequency and power factor. We are also
using the DHT 11 module to measure the temperature and humidity in the transformer oil. And to post the data
on computer screen or mobile we are using Node MCU. The module gives output, which can be read by various
microcontrollers for further applications. We are going to connect the small rating of current transformer as a
substation part in the circuit. The temperature control module isalso used in the system to detect the temperature
of transformer winding. In case of rise in temperature the fan will be automatically operated for cooling
purpose.The purpose of this project is to acquire the remote electrical parameters like voltage, current, power,
power factor, frequency, temperature, humidity and send these real time values over network using IOT module.
This system also can automatically send the real time electrical parameters periodically (based on time settings).
This system can be designed to send alerts whenever the voltage or current exceeds the predefined limits.

METHODOLOGY FOR PROPOSED WORK
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1) BLOCK DIAGRAM

The block diagram for SMART MONITORING OF SUBSTATION is shown in fig. 4.1, it gives a short idea
about the project. As shown in block diagram, the 5v supply is given two the Node MCU and PZEM. PZEM is
AC power monitor. PZEM measures the electrical parameters like current, voltage, power, energy, frequency
and power factor. The DHT sensor is used here for the measurement of temperature and humidity in the
transformer oil transformer oil . This two sensors are interfaced with the node MCU (Microcontroller). The
output of PZEM and DHT sensors is sent to the node MCU which sends the real time values of all the
parameters to display on the laptop screen in a serial way or on the mobile app .Another 12V supply is given to
the Temperature control module. This is for the measurement of transformer winding temperature. This
temperature control module consist of the LED display, inserting probe and fan. The temperature of transformer
winding will be measured by inserting the probe in the Drawback of existing system:* No automated over
voltage protection® No automated over current protection® No automated over temperature protection® No low
oil level intimation systeme No remote monitoring and alerting system .

2) COMPONENTS

1)Node MCU:- NodeMCU is an open source platform based on ESP8266 which can connect objects and let
data transfer using the Wi-Fi protocol, so that we can control it wirelessly. In addition, by providing some of the
most important features of microcontrollers such as GPIO, PWM, ADC, and etc, it can solve many of the
project’s needs alone.

2) PZEM-004t:- PZEM-004T is an electronic module that functions to measure: Voltage, Current, Power,
Frequency, Energy and Power Factors. With the completeness of these functions / features, the PZEM-004T
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module is ideal for use as a project or experiment for measuring power on an electrical network. PZEM-004T
module is very easy to use in programming using various types of microcontroller boards such as Arduino,
ESP8266, STM32, WeMos, NodeMCU, Raspberry Pi etc. because it uses TTL serial communication.

3) DHT11:- DHT11 is a low-cost digital sensor for sensing temperature and humidity. This sensor can be easily
interfaced with any micro-controller such as Arduino, Raspberry Pi, nodeMCU, etc., to measure humidity and
temperature instantaneously. DHT11 humidity and temperature sensor is available as a sensor and as a module.
The difference between this sensor and module is the pull-up resistor and a power-on LED. DHT11 is a relative
humidity sensor. To measure the temperature, the sensor uses a thermistor and a capacitive humidity sensor.

4)Tempreature Control Module :- W1209 Mini thermostat Temperature controller is low-cost 12V
Temperature controller with LED display and 3 switch keypad for setting temperature and other parameters.
The module features an NTC thermistor temperature sensing and has an accuracy of 0.1 C.

The W1209 digital temperature controller Module with Display and NTC Waterproof Temperature Sensor is an
incredibly low cost yet highly functional thermostat controller.

With this module, you can intelligently control power to most types of electrical devices.

5) Fan: - Need for thermal control is necessary for the improved reliability and life extension of the components
that are included in the system. Uncontrolled heat generated by electronic devices will not only decrease the
performance of any system, but will ultimately lead to complete system failure. In order to prevent this
catastrophe from occurring, it is imperative that your equipment be designed with an efficient cooling system.
This system will not only be crucial to heat dissipation but will also contribute to the stability and long life of
the equipment itself. DC fan with a well designed cooling path becomes one of the most important components
of any equipment. DC fan is one of the best tools available to keep your electronic devices performing at top
operational shape. DC fan functions best under a low pressure or low system impedance environment. With
reduced fan speed the noise produced by an axial fan can be kept at a minimum.

3) COST
Structue of cost of elements PZEM-004t 1,250 NodeMCU 2000 Sensor 800 for excute coding (2500)
Temperature sensor module with fan 1800 Power supply 1700 Total cost found 10,050.

4) WORKING

PZEM senses the substation supply (here 230 V) and measures the values continuously. To measure the
parameters, it take supply of 230V. But for operation of the module it needs 5V supply. This supply of 5V is fed
by power supply module which is also fed to NodeMCU.Likewise the DHT also measures the temperature and
humidity.Now, this sensed and measured data is need to be display remotely in our laptop screen or on the
mobile application. For that, NodeMCU is used. This microcontroller has inbuilt wifi module to transmit data to
mobile continuously.So PZEM and DHT is interfaced with NodeMCU and an assembly code is uploaded to
node MCU. After the complete process the data will be display on the laptop screen. The blynk application is
used for monitoring this parameters on our smartphones. Blynk app is platform that allows you to quickly
interface for controlling and monitoring your hardware projects from your android device.When load is
connected, the output of PZEM and DHT sensor is sent to the node MCU which sends the real time values of all
the parameters to display on the laptop screen in the serial way or on the mobile application (Blynk
Application).This is how the project works.Firstly libraries are included to Arduino ide like ESP8266Wifi.h,
PZEMO004Tv30.h, DHT.h Software Serial.h, and Blynk Simple Now authentication key is set for blynk app and
username and password is defined for the wifi connection.Then the pin and type of DHT is defined. For energy
measurement timer is included, also for data transmission data pins and declared Data sampling task is begin
and frequency is set (115200) Now loop begins for printing current, voltage, power, power factor, energy,
frequency, humidity and temperature along with its defined units.Delay of 2 sec is set for real time monitoring
of parameters.

RESULT

As it is known, most substation devices have high voltage and generate electromagnetic that can harm human
health. We made a prototype for observing and adjusting the substation and transformer factors like voltage,
current, power and temperature. All these considerations will be observed using Node MCU. We went for
programming in such a way that it can monitor all parameters and display it on the computer screen or on the
mobile. Monitors continuously the voltage value and gives intimate and shut down the transformer if voltage
beyond or less than defined voltage. Monitors continuously the current value and gives intimate and shut down
the transformer if voltage beyond or less than defined current. Monitors continuously the temperature and gives
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intimate and shut down the transformer if temperature beyond or less than defined temperature. Continuously
monitors the oil level and intimates if oil level is low. You can monitor CB by application by PC or mobile.
Each and every parameter like voltage, current, temperature displays & oil level on LCD. Power supply is the
main part of the circuit; the circuit needs the 12V DC supply. But in our home 230 AC supply is available. So it
has converted it to 12V DC and 5V DC by Rectifier circuit by regulator IC 7812 and 7805 respectively.
Arduino Uno is a microcontroller board based on the ATmega328P. It has 14 digital input/output pins (of which
6 can be used as PWM outputs), 6 analog inputs, a 16 MHz ceramic resonator (CSTCE16M0V53- R0), a USB
connection, a power jack, an ICSP header and a reset button. It contains everything needed to support the
microcontroller; simply connect it to a computer with a USB cable or power it with an AC-toDC adapter or
battery to get started. You can tinker with your UNO without working too much about doing something wrong,
worst case scenario you can replace the chip for a few dollars and start over again. LCD (Liquid Crystal
Display) screen is an electronic display module and find a wide range of applications. A 16x2 LCD display is
very basic module and is very commonly used in various devices and circuits. These modules are preferred over
even segments and other multi segment LEDs. The reasons being: LCDs are Steps Followed in Designing the
System.

APPLICATION

Electrical substation monitoring and diagnostics A substation intelligence system includes a substation
computer which is operatively connected to a plurality of field devices through an input/output subsystem. Data
indicative of the devices is stored in a substation database. Advanced monitoring and diagnostics use
information from the database to perform various monitoring and diagnostic functions.

Remote monitoring and controlling physical parameters of a material under transportation An internet of Things
(IOT) based system for remotely monitoring and controlling various physical parameters for
chemical/biological material under transportation in a container is disclosed herein. Due to various
circumstances, either hazardous or infectious, taking proper measures become necessary condition while
transporting chemical or biological materials. The sensors attached to the container measure the associated
physical parameters and send the data to a remote control system. The dynamic barcode responds to the change
in any of the parameters and change in patterns accordingly. The remote server, based on the received data,
instructs a controlling system to control the parameters, thus maintaining the health of materials Monitors
continuously voltage and gives intimate and shut down the transformer if voltage beyond or less than defined
voltage.

e Monitors continuously current and gives intimate and shut down the transformer if voltage beyond or less than
defined current.

e Monitors continuously voltage and gives intimate and shut down the transformer if voltage beyond or less
than defined temperature.

® You can know the present parameters of station you can get it whenever you by texting an SMS.
¢ Each and every parameter like voltage, current, temperature displays on LCD.
¢ Each and every parameter like voltage, current, temperature displays & oil level on LCD.

CONCLUSION

In this project, a proposed system for monitoring and controlling substations based on IoT in the electrical
substations is designed and tested, to reduce disasters and economic losses in the important equipment in the
stations. The parameters monitored included voltage, current, power, frequency, power factor, active power,
temperature, and humidity. The PZEM-004T and DHT11 sensors are used to obtain the parameters. Data are
transmitted continuously and displayed in real-time on the Blynk Application through the ESP8266 module.
The implementation of the system reduces the severity of disasters in the stations and is considered as to step for
transition from traditional substations to smart substations. The system has proven its feasibility, as the smart
substation saves the time and effort that the engineers and technicians spend in obtaining the important readings
in the stations and knowing the station’s stability, where it can be recovered. In the future, the proposed system
can be developed by linking more than one monitoring system for multiple substations together, so that the
responsible authorities can monitor and control these systems remotely. This chapter concludes the project work
along with the future scope of the project. We can install wireless cameras in the premises of substation
switchyard, through which we shall be able to visually monitor the substation in a better way. This particular
would be really helpful for monitoring of transformers as we know most of the time they are deployed in the
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dispersed locations. Our project microcontroller based substation monitoring and control system with module
will be able to protect the equipment substation automatically with the help of sensors and technology when
ever fault occurs in the system. It will help in safe and consistent power supply. It will reduce the human contact
for maintenance purpose and becomes self operating system. Also reduces the cost and maintenance.
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ABSTRACT

Electrical power plays a significant role in people's daily activities. Due to the advancement of technology 10T
technique is used in most real-time applications. Various sensors are used to collect real data from the
environment or objects. With the help of the IOT concept, people can create a machine-to-machine connection.
This proposed system was designed to monitor and detect the faults of the transformer and immediately sent the
message to the authenticated person. The important indicators used to measure the condition of the transformer
are temperature, oil level, and vibration. This system can reduce manpower and increases the stability, accuracy,
and efficiency of the transformer. The sensor data transfer to the controller and check the indicators limit values.
If the indicator's value crosses the threshold values the message transfer to the concerned people. All the sensor
values aresent to the android phone through IOT.

Keywords: Temperature Sensor, Ultrasonic Sensor, voltage Sensor, loT, Relay, 16x2 LCD, Buzzer, ACS712
Current Sensor, ESP 32 Controller.

1. INTRODUCTION

Every second of human life electricity is an important component. Various components are used to regulate the
energy distribution based upon the user's requirements [1]. The transformer is one of the major components
used to distribute electrical energy. This component distributes the electrical power to the low-level voltage
users. The condition of the transformer is the major criterion of the total network. Compare with the other
components cost the transformer cost is high. So, continuous monitoring is necessary for all transformers. But
transformers are situated invarious places. In the olden days, the conditionof the transformers is monitored with
manual help. Continuous monitoring is a major issue in traditional systems. To overcome such kind of issue
various new devices are used to monitor the condition of the transformer. NowloT plays a major part in most of
the real-time applications. Various sensors are used to measure the real-time data from electrical devices.
overloading, temperature, and oil levelare the major parameters used to monitor the condition of the transformer
[2,3].

2. LITRECTURE SURVEY

The transformer plays a significant role in the electricity domain. observing the condition of the transformer is a
very critical task. Any small problems in the transformer also lead to major issues. Regular monitoring
transformer health condition is important. Preventive devices are used to identify the fault and it willbe helpful
at the fault time. The main goal of the authors Amutha elakkiya et al., 2019 is to collect real-time data from the
transformer with the help of the IoT (Internet of Things). This system can be used to monitor the important
transformer features like temperature and the current level. The collected data sent through the TCP/IP internet
protocol. using this system, the user will receive an alert signal when a power failure occurs. The LED display
is used to display the phase defect message. The important parameter of the transformer is regularly sent to the
android system. With the help of these parameters, the concerned people take necessary action and maintain the
transformer in a better manner. This proposedembedded system is used to measure the current level, oil level,
and temperature level ofthe transformer. The major goal of this systemis to predict and prevent the fault of the
transformer [4]. For the development of theIndian economy power system safety is very important. To provide
the safety and reliabilityof the transformer monitoring system is used. A transformer is an important asset of the
electrical network and it needs extra care and concentration. Sajidur Rahman ET AL., 2017 proposes THMS
(Transformer Health Monitoring System) for monitoring the condition of the transformer in real-time. Huge
numbers of transformers are available throughout the world; it is a very difficult task to observe the condition in
a manual way of every transformer. So, an automatic monitoring system is needed to observe the condition of
the transformer. This proposed system is embedded with the mobile toobserve the load of the current, voltage
level, oil temperature, and level of the oil. This system is integrated with the GSM (Global Service Mobile),
microcontroller, and various sensors. The sensor data are collected and stored on the memory. The system
checks thecondition of the transformer using inbuilt instructions. If any abnormal conditions are occurring on
the transformer the GSM component sent the message to the receivers'mobile phones contains the data about
the abnormal condition. It is a wireless system to offer better monitor the condition of the transformer. The
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developed system is embedded with the transformer and it sends the abnormal parameters to the cell phone
using the GSM technique [5].

3. SYSTEM ARCHITECTURE
To monitored and detect the health condition of transformer as early as possible by measuring the level of
transformer oil, humidity, voltage and temperature.
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This system design to send alert notification whenever any parameters detects but some time no person is
available to extinguish problem so this system also capable to turnoff the load so this system helps to monitor
and detect transformer health parameters in this system we used three different sensors for detecting voltage
rating. first one is ultrasonic sensor for detecting level of transformer oil, second is DHT 11 sensor usedto detect
temperature of transformer.

Entire working of system depend upon inputvalues of this three sensor we also used IoT (Internet of Things) for
monitoring whole system from anywhere.

We used ESP32 controller for handling this because we need WiFi connectivity for IoT purpose and this
controller have inbuilt Wi-Fi IC. Working of this project very simple first all sensor sense reading from
environment and send this information to controller. All this sensor reading we send on Blynk cloud through
ESP32 WiFi controller.

ESP 32 Controller

Fig.3: ESP32 Controller
There are totally three ways by which you can power your ESP32 board.

Micro USB Jack: Connect the mini-USB jack toa phone charger or computer through a cable and it will draw
power required for the board tofunction

S5V Pin: The 5V pin can be supplied with aRegulated 5V, this voltage will again be regulated to 3.3V through
the on-board voltageregulator. Remember ESP32 operated with 3.3V only.

3.3 V Pin: If you have a regulated 3.3V supply then you can directly provide this to the 3.3V pin of the ESP32.

DHT 11 Sensor
DHT 11 sensor is a device which is used to detect the presence temperature and humidityof the transformer.

o Urowrd (X)

Vec (1) Duta (2) Gnd (4)
Fig.4: DHT 11 Sensor

The DHT11 is a commonly used Temperature and humidity sensor. The sensor comes with adedicated NTC to
measure temperature andan 8-bit microcontroller to output the values oftemperature and humidity as serial data.
The sensor is also factory calibrated and henceeasy to interface with other microcontrollers.

The sensor can measure temperature from 0°C to 50°C and humidity from 20% to 90% with an accuracy of
+1°C and #1%. So, if you are looking to measure in this range then this sensor might be the right choice for you.

Relay

Relays are simple switches which are operated both electrically and mechanically. Relays consist of an
electromagnet and also a set of contacts. The switching mechanism is carried out with the help of the
electromagnet.
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Fig.5: Relay Ultrasonic Sensor

As shown below the HC-SR04 Ultrasonic (US) sensor is a 4-pin module, whose pin names are Vcc, Trigger,
Echo and Ground respectively. This sensor is a very popular sensor used in many applications where measuring
distance or sensing objects are required. The module has two eyes like projects in the front which forms the
Ultrasonic transmitter and Receiver.The sensor works with the simple high school formula that

Distance = Speed x Time

The Ultrasonic transmitter transmits an ultrasonic wave, this wave travels in air and when it gets objected by
any material it gets reflected back toward the sensor this reflected wave is observed by the Ultrasonic receiver
module as shown in the picture below.

Fig.6: Ultrasonic Sensor

4. RESULT

We implement three different sensors in our system that are temperature sensor (DHT11), Ultrasonic sensor and
voltage sensor all thesethree sensors send reading to ESP32 controller and ESP32 send all this information real-
time on Blynk server we already set all sensor threshold value by studying and checking transformer parameter
if any sensorreading exceeds threshold value it sends an alert message to concern person loT Application and
trigger buzzer also it terminates the system.

011 Levels:s
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Current o . 7594999

Fig.8: Output on IoT Application
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Fig. 8 shows the user interface of 1oT application have to separate gauge for shows real-time the sensor value
another gauge for showing status of flame sensor. Other two are notification widgets one for sending an alert
notification and other for sending email notification to the concerned person.

5. CONCLUSION

On our system, we read three different parameters for detecting these three parameters are rated voltage,
temperature andhumidity, and transformer oil level this will helps to improve the accuracy of transformer. It will
help to detect above parameters on any condition with more accurately and fast.

So we try to overcome this issue by sensingdifferent parameters for this reason we interface different parameters
for sensing detection of various parameters.

Also, this system is based on IoT technologiesso real-time sensor data and alert messages send to the concerned
person so our systemdetects some parameters and accurately.
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ABSTRACT

In recent years, the interest in solar energy has risen due to deluge oil prices and environmental concern. In
many remote ornascent areas, direct access to an electric gridis contrary to reason and a photovoltaic inverter
system would make life much lucidand more adaptable. With this in mind, this project targets to design, build,
and test a solar panel inverter. This inverter system could be used as a backup power during outages, battery
charging, or for typical household applications. The chief features of the system are a true 250Vs sinusoidal
voltage output, a wide input range, and maximum power-point tracking (MPPT), The big idea of this project is
to design an inverter that will enable the inversion of a DC power source, supplied by Photovoltaic (PV) Cells,
to an AC power sourcethat will be used to supply a load .The benefitof this project is to give access to an
everlastingand pollution free source of energy.

Keywords: PV array, Solar Panels

I. INTRODUCTION

Energy plays vital role for development in all sectors.With depletion of fossil fuels used for power generation
and increase in demand for power, the gap between supply and demand isbecoming more. Renewable energy
sources can only provide solution to it. Sun radiates 180 billion MW of energy over Earth. Just one hour ofthis
energy could meet power needs of entire planet for a year. India receives 5000 Trillion KWh of energy from
Sun per annum. This energy is clean, pollution free and inexhaustible.

Photovoltaic (PV) is a method of generating electrical power by converting solar radiation into direct current
electricity using semiconductors that exhibits the photovoltaic effect. PV panel is connected to the charging
circuit. In a photovoltaic system the maximum power output changes with load, temperature and the solar
intensity. In this paper we have designed an efficient MPPT solar inverter. Purpose of investment in solar power
project is to enter in development of green energy technology, which isthe only ultimate source of energy for
future generations. This system is easy to fit and installin the existing systems The higher performance of the
proposed intelligent system has been verified in The solar tracking itself can be continuous or step tracking,
depending on the application. Continuous tracking is needed for highly accurate systems The controller aims at
maximizing the solar PV cell's efficiency by forcing sunlight to be incident perpendicularly The solar power
system is also used in the solar powered vehicles . it can also be used inresidential applications .

II. THE PROPOSED PV SYSTEM

Photovoltaic (PV) is a method of generating electrical power by converting solar radiation into direct current
electricity using semiconductors that exhibits the photovoltaic effect. The intensity of sun’s light is the reason
for generation of electricity and not the heat. For example, compared to the month of January, April will
provide less power as heat is more, that may affectthe working of device. The generated voltage goes to the
voltage regulator, passing through the control unit it goes to the inverter. From the inverter we get the AC
output power.

A 20Volt, 100Watts solar panel gives around 7.59 ampere current in bright light. The solar panel with the
inverter can produce a maximum power continuously. The batteries used are connected in parallel. The battery
will store the energy produced by the panel. This battery is connectedto the Inverter. Battery used in our
system is standard 12 V battery. Inverter is used to convert the input DC voltage from the battery into output
AC voltage. The MPPT algorithm acts as theinterface between the PV array and the energystoring device. For
maximum power point tracking (MPPT) perturb and observe method (P&O) is used.
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IV. WORKING BLOCK DIGRAM

Photovoltaic array generates a form of renewable electricity particularly useful in situations where electrical
power from the grid is not available such as in remote area power systems. A solar cell sometimes called a
photovoltaic cell. It is a device that converts light energy into electrical energy. The PIC controller receives
analog input from panel. The Panel output current and voltage is compared with the reference current and
voltage accordingly controller gives signal to the DC geared motor. The output of ADC is same to the reference
voltage then DC geared motor keepsthe solar panel in same direction. The solar cell captures the sun’s rays
and gives the analogoutput to the ADC

V. OBJECTIVES
The main objective of our project is to design andconstruct a PV based system that produces electrical energy
and supplying standalone ACloads, while minimizing its cost and size. Thesystem’s main properties are:

1. Production of quality electricity from a renewable source to reduce dependence on fossil fuels and the
associated emissions of pollutants.

2. Reduce cost of energy consumption by being able connect to the grid: sell energy and remove need batteries
which are the most expensive system components per watt.

3. To fight against the global warming and any other problem that related with fossil fuels, most countries are
switching to renewable energysource like sunlight

VI. ACKNOWLEDGEMENT

We would like to thanks all people who have helped us directly or indirectly for the completion of this
paperwork. We express our truly gratitude towards Prof. Piyush Bahad sir for guiding us to understand the work
conceptually. We are also expressing our thanks to Prof. Rohan Ingle sirhead of the department of Electrical
Engineering for providing important information and required resources. With deep sense of gratitude we
thanks to our Principal Dr. Narendra Bawane Sir and Management of the SSCT for providing all necessary
facilities and their constant encouragement and support.

VII. CONCLUSION

In this paper, we presented that a tracking system is more efficient than the existing stationary one. The output
power is more in all the time domains in which the experiment was carried out. In the developed MPPT
solar inverters the power consumed by the tracking system is found to be more, which can be reduced in the
future works.

VIII. FUTURE SCOPE
1 This is the only energy that can meet the demand of the world ‘s energy crisis, So a wide scope is waiting
ahead to discover, improve, enhance the existing technology and be thechange the world is waiting for.

16

Special Issue on Current Trend on Research in Applied Science, Management and Technology



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - IV 2022) UGC CARE APPROVED JOURNAL

IX. HARDWARE

Figure. 3: INVERTER CIRCUIT

X. RESULT
Voltage measuredvarying the load. 3PM
Stationary | Stationary | Tracking | Tracking
I(Amp) P(W) I(Amp) P(W)
20 00 00 00 00
18 1.44 25.92 1.52 27.36
16 2.47 39.52 3.1 57.6
14 2.89 40.46 4.7 65.8
Voltage Measuredvarying the load. 10AM
Stationary | Stationary | Tracking | Tracking
I(Amp) P(W) I(Amp) P(W)
20 00 00 00 00
18 1.43 25.74 1.48 26.64
16 2.96 47.36 3.26 52.16
14 4.50 63 4.51 63.14
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ABSTRACT

The presence of Pharmaceutically Activated compounds (PACs) as arising impurities in water is a significant
concern. Ongoing reports have affirmed the presence of PACs in regular and wastewater frameworks, which
have caused a few issues showing the pressing requirement for their evacuation, Metformin is also among the
PACs which is highly consumed and released to the environment, this paper represents first-time adsorptive
removal of Metformin with Activated Biochar prepared by waste tea residue of the household. Biochar was
characterized and explored as a potential adsorbent for the removal of Metformin HCl from an aqueous
solution. Adsorbent dose, contact time, the effect of pH, the surface area of biochar, and the functional group of
pharmaceuticals influenced the adsorption efficiency. The adsorption phenomena were evaluated using
experimental data fitted in both Langmuir and Freundlich isotherm models. The highest adsorption capacity of
activated biochar residue was found to be 92.3% at 298 K pH 6.0, with ge =13.48 mg/g. The developed
adsorption shows high reusability with a 5.6% reduction in removal efficiency. The result suggests that ATW
can be used as promising low-cost adsorption for water remediation.

Keywords: Activated Carbon tea waste, Metformin hydrochloride, pharmaceutical pollutant, Water treatment,
Adsorptive removal

INTRODUCTION

Diabetes is the most common non-communicable disease globally and has increased morbidity and mortality
rates. It had affected 88 million in 2019 and is expected 115 million in 2030 of the Indian population. [1][2]
India has become the second-largest number of diabetic patients. The changing lifestyle with less physical
activity, increased fast food trends, sedentary lifestyle, and obesity are the etiological factors.[3][4] As the
number of patients increased globally the consumption of anti-diabetic drugs increased globally. Metformin
HCl is the highest prescribed drug for diabetic type-2 patients.[5], [6] It decreased down the blood sugar level
by inhibiting hepatic glucose production and gluconeogenesis.[7][8] Metformin HCI is not metabolized in the
body. hence, It is excreted as such in urine more than 90%.[6], [9], [10] due to which in so many countries
sewage water and surface water are found contaminated with it.[11]

Recent studies of wastewater reveal that metformin is the most abundant pharmaceutical in the aquatic
environment by mass and is detected in a concentration ranging from 1 to 248 ng.L™. That is dependent on
population density and no. of patients in that area.[12][13] It was studied that when fish were exposed to
concentrations observed in freshwater, caused intersex in the fish and retardation in growth.[14]

Because of its impact on the environment and human health. The removal of these pharmaceuticals is essential
before being released into the environment, Conventional method like ozonation, osmosis, and advanced
oxidation is suitable for purification but the elimination of the highly polar hydrophilic pharmaceutical is not
possible.[15],[16]Among the all available technique, Adsorption is a more convenient and cheaper technique for
the removal of the pharmaceutical compound from an aqueous medium.[17], [18]

Till date, so many adsorption materials have been developed and used for removal phenomena i.e. silica, soil,
clays, agro-industrial waste, and household waste. from agro-Industrial waste and household waste for the
removal of different contaminants from an aqueous medium. In this study, we have developed a Biochar
derived from tea waste and activated through 1M orthophosphoric acid and Characterised through BET, SEM,
XRD, and FTIR, suitability of adsorption evaluated through adsorption kinetics and isotherms, the applicability
of adsorbent evaluated in a wastewater sample collected from sewage.

EXPERIMENTAL

Materials

Adsorbate Metformin HCI API with a potency of 100.% was gifted by Alkem laboratories Ltd, Navi-Mumbi for
research purpose only, Ortho-phosphoric acid fo Analytical reagent grade purchased from Merck, Milli-Q-
Water is from Laboratory Millipore Purifier. 0.45 u Whatman filter paper, 0.22u Glass Nylon Millipore syringe
filter.
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Preparation of Biochar from the Waste Tea Residue

The wasted black tea used for activated biochar preparation was collected at home, Wasted black tea leaves that
have been discarded after the process of making the tea were drunk in boiling water, and milk after that washed
the sample with boiling water to remove dirt, milk, and sugar. rinsed with distilled water and dried in the oven
at 105°C for 12 Hours. After that, churned the material in the oven at 650°C for 3Hour. Then for activation of
biochar, first soaked the biochar for 48 Hours in 1Molar orthophosphoric acid solution. In the second step again
kept in the oven at 105°C for 12 Hours. at last, Cool the activated biochar at room temperature and used it for
the experiment. A similar type of method for the preparation of activated carbon from mung husk had been
performed by Mondal et al. [19]

Characterization of Activated Biochar

FTIR analyzer has been used to find out the functional group present on the surface before and after of
experiment. The surface texture of adsorbent has been investigated through scanning electron microscopy
(SEM) analyzer at CSMCRI Bhavnagar, Gujrat (India), Morphology of biochar has been studied by X-ray
diffraction pattern of adsorbent, and The surface area, Pore volume, and pore size of adsorbent were measured
by the Brunaurer-Emmet-Teller (BET) surface analyzer.

Preparation of Adsorbate Solutions

A stock solution of 200 mg Metformin HCI per liter was prepared by dissolving 100mg of metformin HCI in
500 ml distilled water, at the time of study different solutions had been prepared through this stock solution.
0.1N HCl and 0.1N NaOH solution were used for pH adjustment of the solution.

Adsorption Experiment

A Batch Mode Equilibrium method has been evaluated for the adsorption of MH on TWR from pH- regulated
wastewater. At different parameters such as concentration, pH of media, contact time, the dosage of adsorbent
and adsorbate, etc.

All experiments were evaluated in 50ml of the working volume of liquid sample with a concentration of
50mg/L in a 100ml volumetric flask and for the shaking temperature controlled magnetic mechanical shaker had
been used for the study. After completion of the shaking process, the sample solution was filtered through a
100pu Whatman filter with a 0.45u Nylon filter, and the filtrate was used for the study by using a UV-Visible
spectrophotometer. A Triplicate sample has been used for each parameter and the mean value was used for data
analysis. The concentration of adsorbate in the solution was measured by spectrophotometry at a wavelength
(Amax=232 nm). The equilibrium amount of adsorption (ge) is calculated as-

Co—C
Qe = OTt xV (D
Where,

Cy - Initial concentration of solution (mg/L)

G - Final equilibrium concentration of a solution in mg/L

\% - Volume of the solution

m - Mass of the adsorbent added.

The %age removal of MH was calculated as-

Sorption (%) = CC;C x 100 2)
0

The controlled blank experiment was performed to nullify the impact of the flask wall with the adsorbent.
Equilibrium Kinetics and isotherm of adsorption model

The kinetics of adsorption was assessed by the following models,

1. pseudo-first-order

2. pseudo-second-order,

The equation of Pseudo- first order

qr = qe x [1—exp(k; xt)] 3)

Pseudo- Second order
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Intra partilcle diffusion

g = Kig XVt +C (5)
Where,

g - Adsorbate amount at any given time (mg.g”')

Je - Adsorbate amount absorbed at equilibrium (mg.g")

t - Time of contact (minutes)

k¢ - Pseudo-first order rate constant (min™')

ks - Pseudo-second order rate constant (g.mg”' minute™)

ki - intra-particle diffusion rate constant (mg.g” h’~)

C - Constant related with the thickness of boundary layer (mg.g™)

Adsorption isotherms have been assessed through Langmuir and Freundlich isotherm models
RESULT AND DISCUSSION

Characterization of Activated Biochar

Characterization of adsorbent was performed to obtain remarkable consequences in the sorptive removal
phenomena. The Surface Area was calculated 2.2902 m?/g and the single point total pore volume of adsorbent
was calculated 1.48 cm3/g at P/P0=0.98 through Micromeritics BET surface analyser N2 adsorption isotherm.

FT-IR spectra of ATW biochar were utilized to assess and recognised major functional groups attribute their
role in adsorption phenomena. The activated biochar showed different adsorption bands before adsorption of
MET at 297cm™(-NH strong amine stretching), 1737 cm™(-C=O strong ketone stretching),1590 c¢m™(-C=C-
medium cyclic alkene stretching), 1367 cm™( Sulphonamide S=O strong stretching), 1230cm™ (Amine C-N
stretching), 1088 cm™( Primary strong C — O stretching) and 514 cm™ (Halo compound C-Br strong stretching).
After adsorption of Met on activated biochar, a new band at 3589cm™ had been formed that indicate medium
sharp stretching of alcohol, this new band form along with the shifting of the band from 1230 to 1217, 1088 to
1070, and 514 to 484. Regarding these data, it concludes that the aromatic group and ether group may be
playing an important role in the adsorption of MET onto activated biochar.

The X-ray diffraction study reveals the mixture of amorphous and crystalline fingerprint of adsorbent, A small
Hump between 20° and 30° indicate about amorphous nature of the adsorbent, and a sharp peak at 26.7° and
30.4° indicate the high crystallinity of the adsorbent.
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w
g
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E
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T T T T
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Fig 1: XRD spectra of Adsorbent.
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Fig 2: SE age of of sorbnt.

The disordered micrographic structure was confirmed by the peak present at 36.11° and 45.46°. which represent
the mineral phase of carbon, a characteristic of activated biochar.

The Surface morphology of Activated biochar was investigated through a SEM+EDS analyser.

It was found that the structure of Activated biochar was porous, irregular in shape, and uneven in SEM
micrograph as shown in Fig. 2. Based on the photo, there is a huge volume of voids on the surface which results
in an extraordinary surface zone, a lot of adsorption sites, and so a huge sorption capacity. This allows the
adsorbate to powerfully stick on the surface of the adsorbent.

Effect of Dosage

The adsorbent amount is an important parameter to calculate the adsorption capacity of the adsorbent at
provided operating conditions. The adsorbent dosage increased from 0.2 to 2g per litre solution It was observed
that MH removal rate increased with an increase in adsorbent amount. The adsorbent dosage is directly
proportional to surface area and adsorption site so an increase in surface area and adsorption site increases
adsorption capacity. (Fig. 3a)

Effect of Contact Time

Contact time for adsorption reveals the equilibrium. After, how much time at definite concentration and
adsorbent dosage the process equilibrium. The contact time of MET adsorption on activated biochar has been
varied from O to 120 minutes while studying the impact of contact time on Activated biochar. During the
analysis, the amount of Activated biochar and the concentration of MET both were set to 100 mg and 50mg.L ™",
respectively. With MET in the solution, the adsorption efficiency of activated biochar was calculated over a
range of durations (10, 20, 30, 40, 50, 60, 120, 180 and 240 minutes). We can see from Fig. 3b that the
adsorption efficiency (qe) is proportional to the adsorption time. We demonstrated that as the adsorption process
time increases, so does the adsorption performance. The rate of MET adsorption was high in the first 10
minutes, then gradually decreased, with nearly complete MET removal occurring in 60 minutes. This period
was found to be sufficient for reaching equilibrium. For further research, a 60-minute adsorption contact period
was selected. Activated biochar would be one of the best adsorbent materials for removing pharmaceutical
pollutants in a short amount of time, and it may be useful for industrial applications in the coming year as a
result of its outstanding efficiency.

Effect of Agitation

Agitation speed is a crucial parameter for MET adsorption by activated biochar. The adsorption study was
performed at different rpm ranging from 50 to 400 rpm. It was observed that as speed increased adsorption
increased from 40.5% to 98.4% but after 200 rpm curve move down to 85.7% shown in fig.3c. This may be due
to hydrodynamic condition at low rpm hence no interaction between adsorbent and adsorbate occur. But, as the
rpm increased interaction between adsorbent and adsorbate increased because of turbulence and external film
transfer coefficient. Further, above certain limit bending in the adsorption curve may be due to strong
centrifugal force resulting in the desorption of adsorbate.

Effect of Temperature

In general, Temperature affects the adsorption process. The effect of Temperature was investigated at three
temperatures 298, 308, and 313 as shown in Figure 100mg adsorbent was used to remove MH of 30 mg/g
concentration of 50ml volume, The result shows that increase in temperature decrease the adsorption capacity of
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adsorbent, it indicates the exothermic nature of the adsorbent. The adsorption process is a surface-related
phenomenon and with increasing temperature, the thickness of the boundary layer decreases due to which the
sorption process shifted towards desorption, which results in a decrease in adsorption capacity. A similar trend
has been seen in previous research. [20]
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Fig 3: (a) Effect of Dosage (b) Effect of Time (c) Effect of Agitation and (d) Effect of temperature

Adsorption Kinetics

Adsorption kinetic study reveals information about the phenomena of the adsorption process in the remediation
of aqueous effluent.[21] On comparing the data refer Table-1 no. found that the Pseudo-second order model is
more suitable than other two model first the Pseudo-first order and second interparticle diffusion adsorption
kinetics.

The value of q. experimental found 13.48 mg.g"' and the value calculated from the Pseudo-first order model and
Pseudo-second order model were 9.94 mg.g”' and 15.8 mg.g”'. According to this the Pseudo- second-order
model follows for adsorption. The Pseudo-second order kinetic equation indicates the chemical sorption process
from liquid solution and the process is adsorption capacity dependent, not on the concentration of solution[22].

Tablel. 1- Adsorption kinetic model value for MH adsorption on ATW biochar.

Kinetic Model Parameters Results
Pseudo-first-order model K, 1.58x10” min™
Qe 9.94mg g’
R’ 0.90
Pseudo-second-order model K, 6.01x10° min™
Qe 1581 mg g’
R’ 0.92
Intra-Particle diffusion Kaise 9.79x103 min™'
R’ 0.74
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Adsorption Isotherm

The adsorption isotherm shows the relationship between the mass of adsorbate adsorbed per unit weight of
adsorbent and the liquid-phase equilibrium concentration of the adsorbate. These isotherms provide important
design data for adsorption systems.[23] The Freundlich and the Langmuir isotherm model were utilized to
evaluate the experimental data.[24] first, these model equations changed to linear equation forms, to determine

other variables of the model,
The linearized form of model are as follows-

The Langmuir Isotherm-
1 1 1)1
ok Vo (©6)

The Freundlich Isotherm-

log q. = log Kr + % log C, (7
Where,
Qumax - The maximum adsorption capacity of the adsorbent (mg.g™)
e - Amount adsorbate adsorbed at the equilibrium (mg.g™)
C. - Equilibrium pharmaceutical concentration (mg.L'])
Ky - Langmuir equilibrium constant (dm’.mg™)
Kg - Freundlich equilibrium constant (mg.g"'(mg.dm™)™" ™)
n - Dimensionless exponent of the Freundlich equation
16
14
124
. 10
> o
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Fig 4. Equilibrinm curve of Isotherm

The equilibrium curve of all the above isotherm models was shown in Figur 3 and Table no. 4 shows the result
of the MH adsorption for different isotherms. The value of the correlation coefficient was found 0.98 and 0.87
for the Langmuir and the Freundlich isotherm respectively. Hence, The Langmuir Isotherm is fitted for the
adsorption process, and it concludes that a monolayer formation of Metformin formed at the surface of
Activated biochar. And which represents the equilibrium distribution of MH between solid and liquid

phases.[25]

Table- 2; Comparison of the Langmuir and the Freundlich Isotherm.

Adsorption isotherms Parameters

Units Value

The Langmuir Isotherm Qmax - 8.08
K. - | 23.89

R’ - | 098

The Freundlich Isotherm Kr - 7.33
n - 2.74

R’ - | 0.87
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CONCLUSION

The Finding in this study concludes that ATW biochar is an effective adsorbent for the removal of Metformin
HCI from wastewater because of its unique properties including the high porosity, High content of carbon, and
reactive functional group. ATW biochar as a salvaged material has a very low economic value and is easily
available. Its utilization for remediation of wastewater from Metformin HCI is convenient, cheaper, and Cost-
effective. Maximum adsorption of Metformin HCI on ATW biochar was calculated at 13.48 mg..g-1 through the
pseudo-second-order reaction.

However, a feasibility study is suggested to take place when the ATW biochar is in a plan to be used for
industrial effluent treatment. Such as the expenses of collection, transportation, and preparation of discarded
black tea.
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An Implementation on Braille Text Analysis and Detection Based on Automatic
Image Recognition

Narendra Bawne and Ankita Shende
Department of Electronics & Telecommunication Engineering Jhulelal Institute of Technology, Nagpur, India

ABSTRACT

This work deals with image analysis algorithms using Braille and the subsequenttransfer of any letter. Also
mentioned is the overall concept of the assignment of Braille and introduces alphabet forthe blind. Another part
deals with blindness, its investigations and identifying and possibilities ofits acquisition. In the largest part of
the work named programconcept is introduced in the initial processing point MATLAB and explanation of basic
conceptsand definitions necessary for processing. In the second part of the concept is a step by step presented a
working program for the translation of the letters. is to evaluate the performance of the programand an
analysis of possible errors

I. INTRODUCTION

Automatic Image Recognition, Braille text Analysis and Detection, Matlab

Braille is a system of touch-reading and writing for the blind or those who are visually impaired. The system
consists of raised dots that represent the letters of each of the alphabet. Even though most people are blessed
with normal or good eyesight, people tend to take their ability to see for granted by ignoring the little details in
life that truly make a difference. In reality, blind or visually impaired children need to learn how to read and
write using the Braille alphabets from a very early age. However, for some children, the Braille text might not
be an immediate choice because learning Braille takes a long time without the help of the experts. The practice
of dot-touched communication was first introduced by Charles Barbier who served in Napoleon Bonaparte’s
French army in the early 1800s [1]. He was the creator of ‘night writing’ system or the sonography.The Braille
system is a tactile language where each element is represented by a cell with six dot positions, arranged in three
rows and two columns. Each dot position can be raised or otherwise allowing different configurations which can
be felt by trained

lalblc|dlelf [glhli ]
:k | Iminlo|plalr][s]t

UiV W XIYIZ
Fig. 1 shows the Braille dots coordination and theprinted Braille’s dots.
The Braille system had been used widely, and the mappings or sets of character designations vary from
language to language. By using the Braille alphabet, blind people or those with visual-impaired as well as
normal persons can review and study the written word. In English Braille there are three levels; (1) Grade 1 —a

letter-by-letter transcription used for basic literacy, (2) Grade 2 — an addition of abbreviations and contractions,
and (3) Grade 3 — various non-standardized personal shorthand

II. LITERATURE SURVEY

Shreekanth. T, V.Udayashankara in algorithmic approach for the recognition of double sided embossed Braille
document, with simple Braille dot analysis, based on the variation in the gray level values of the Braille ima
protrusions and depressions created on the original Braille document. The work in this paper has two main
tasks, first is to recognize the printed Braille dots and second is to differentiate them as recto and verso dots.
This involves few proc placement of designed mask on the centroid detected dots and differentiating recto dots
from verso dots. Dots from the interpoint Braille document can be separated into recto and verso dots with
single scan and with the average processing time of 5.6 seconds. The experiments carried out on the developed
database and obtained an excellent recognition rate of 99%.
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Abdul Malik Al-Salman, YosefAl Ohali, Mohammed AlKanhal, and Abdullah AlRajihin 2014 [1] The
proposed system has used some new techniques to recognize Braille cells using a standard scanner. The system
has been tested with a wide variety of A4 scanned Braille documents, both single and double sided, written in
the Arabic language andscanne on singlesided and double-sided documents 99% of the dots are correctly
recognized.

Mohammed Y. Hassan, Ahmed G. Mohammed artificial neural networkwas designed and tested to convert
English characters into gradel literary Braille code, taking into account the nonlinearity of the conversion
because of Braille rules. The network was designed with minimum structure including a number of layers, and a
n neurons in each layer. Noisy input patterns were introduced to the network including the addition of a noise of
std0.2 to all characters, which resulted in one or two characters to be detected wrong for each time running the
program. A pattern of designed N.N and the results were satisfying. Zainb.

Authman, Zamen F. Jebr in 2013 of an automatic system for recognizing printed Braille cells. for each part of
the image processing. For achieving this system, local and adaptive thresholding has been used, and shrinking
mechanism is added to the system for make Braille cells shape's more regular to relent the next task of (OBR)
system. This process has an efficiency and it take only 17 sec. to recognize green Braille sheets and 21 sec. in
recognize yellow Braille sheets is divided into two types gradel Braille and grade2 Braille Braille is the most
basic representations of letters, numbers and punctuation, [5, substitution of normal print letters for letters from
the Braille alphabet which can be read by all Braille users, and it is the first stage of learning to read
Braille.Grade 2 Braille, now because Braille ones, numerous contractions have been introduced to make them
take up less space and faster to read. Contracted Braille is known as Grade 2, and is by far the most widely used.
It makes use of approximately more than 300 contractions (in addition to the presentations mentioned above.) A
contraction is used to shorten the length of a word. Contractions for example, the word for representing one
character in Grade2. The word question represent only two letters in grade2 make it much faster and easier for
everyone to enjoy a Braille book, While the Gradel of the number of letters in Braille word be equal to the
number of letters of any language to the same word Here are some examples in Table (1). :

Example of Grade 1 and Grade 2 Simplification [5, 7, 4 and Grade 1 Grade 2 II. RELATED WORKS section
provide a survey of the literature related to Braille character recognition Braille character recognition.

V.Udayashankara in 2014 [11] This paper presents an efficient and a new algorithmic approach for the
recognition of double sided embossed Braille document, with simple Braille dot analysis, based on the variation
in the gray level values of the Braille ima protrusions and depressions created on the original Braille document.
The work in this paper has two main tasks, first is to recognize the printed Braille dots and second is to
differentiate them as recto and verso dots. This involves few processes such as, thresholding, centroid detection,
mask design, placement of designed mask on the centroid detected dots and differentiating recto dots from verso
dots. Dots from the interpoint Braille document can be separated into recto

1. METHODOLOGY
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Structure of Used Methods for Analysis

The loaded input image has 3 layers, but such an image cannot be further processed, so it is converted to
monochrome shape. Threshold, which is set to a value, is used to refine the detection All pixels above the
threshold are assigned a value of 255, which corresponds to white. Below the threshold of 0, which corresponds
to black.

Algorithm:

Verification of the developed system for Braille analysis and detection To determine the functionality of the
program, various images of letters were analyzed in several possible ways views. Satisfactory results have been
achieved, with translation proceeding without difficulty. Of course, a program error can occur due to incorrect
detection of the comparison matrix, that mainly if the letter is not smooth and contains unknown objects in its
vicinity that were not processed and smoothed by erosion.

To demonstrate the correct function of the program, I enclose the processing of the letter B step by step. Due to
the possibility of incorrect translation or complete absence of letter processing, it was created analysis of 30
different images, some of which contain ideal parameters for processing, others are borderline, possibly
unprocessable, due to its known low contrast between objects and background, or foreign objects interfering
directly with the searched image.

IV. RESULTS AND DISCUSSION

! o Dentiy B - »

D¢ L£-Q OF

Drawing a Histogram and the Original Image into One Graph

V. CONCLUSION AND FUTURE WORK
Teaching students with visual impartments.
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ABSTRACT

This proposed paper describes the hardware implementation of electric solar base wheelchair with peltier
module base cooling Box, connection of different hardware components and their programming schematic
diagram of components and block diagram of hardware model.

Nowadays, the number of elderly people has increased some live with their children. Some live with their
children,some live in adult foster home and some even live by themselves. The problem arises when the elderly
people losetheir ability to move around not everyone can be present tohelp them at all time. Patient involved in
physical injuries and disabilities with good mental strength struggle to get through place .using the solar base
wheelchair. A wheelchair is a chair with wheel, designed to bereplacement for walking. This project is used for
COVID patient also, because the sanitization facilities are available.

The cooling Box are fixed to the back side of the wheel chairThese Box are using thermoelectric module is does
not needany kind of refrigerant and mechanical device like compressor etc.

Keywords: Peltier plate, Temperature sensor, battery, microcontroller, solar panel, wheelchair, joystick.

INTRODUCTION

Wireless Android-Based Wheelchair Control and Systems a system where the DC motor is used to move the
wheelchair. Nowadays, handicapped people face problem to control wheelchair by themselves. Sometimes
they need other people to help them. This project will provide a new way to control themovement of wheelchair
which are turn to the left, turn to the right, move forward and reverse. Electric appliances can also be switched
on and off without using any wire. The overall wheelchair operation uses DC motor, motor driver module,
joystick and ARDUINO board etc

Prevnar 13 is an active immunization for infants (6 weeks old)to adults (18 years of age and older). This is for
the prevention of invasive pneumococcal disease including sepsis, meningitis, bacteraemic pneumonia, pleural
empyema and bacteraemiacaused by Streptococcus pneumonia serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C,
19A, 19F and 23F. Prevnar 13 vaccines are packed in sizes without needles. The storage temperature of Prevnar
13 is ranging from 8°C up to 25°C. To supply adequate storage temperature for Prevnar 13, a thermoelectric
cooler module (TEC) is used. A thermoelectric cooler module consistsof thermocouples connected in series while
thermally operatingin parallel. Two different electrical conductors such as copper and iron are commonly used
for TEC. Thermoelectric cooling utilizes the Peltier effect in order to create a heat flux between the junctions of
two different conductor materials. This is a process wherein heat transfer is present from one side of the
thermoelectric module to the other depending on the current direction. It is commonly used in heating or
cooling although the main application is for cooling. There are many people in the Philippines residing in the
rural areas which are not able toreach medical facilities on time due to constraints in transportation and low
number of health facilities . Philippine government and UNICEF only provide coolers or insulated boxes to
transport medical supplies such as vaccines . Vaccines require optimal storage temperature and many vaccines
lose its potency because of improper handling and inadequate storage temperature . The purpose of this study
was to develop a portable refrigerator for Prevnar 13 vaccine using thermoelectric cooler and Arduino-based
temperature controller that is capable of maintaining the optimal temperature of the vaccine. Prevnar 13 is
stable for 4 days at 25°C and can last longer if stored lower than 25°C. These datacan be used as a guideline in
storing and shipping the vaccine. To provide optimal storage temperature, TEC modules are advantageous in
fabricating a portable refrigerator since it is lightweight and compact. The design of the portable refrigerator in
general, was based on the theoretical considerations

LITERATURE REVIEW

This chapter presents literature review on the development of the wheelchair control as well as android system.
The development of the different control system of the wheelchair that aim to help disable people to move freely
is discussed. The advantages and disadvantages of each wheel chair development are also presented and
compared. This chapter also presents thedevelopment of the android system as android system will be utilized in
this project.
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Wheelchairs History To improve quality of life for the elderly and disabled people, electricpowered wheelchairs
(EPW5s) havebeen frequently deployed over the last 20 years. In response tothe demands of wheelchair users for
equal access, hand- propelled wheelchairs, electrically controlled wheelchairs, and automated-guided
wheelchairs have been developed. The development of wheelchair have begun over the past 1000 years and the
designs of the wheelchair have been changed within recent decade.

Development of Autonomous Robotic Wheelchair Controller Using Embedded Systems Chung, Hung, Chin
and Ko (2007) developed Autonomous Robotic Wheelchair Controller Using Embedded Systems. In general, an
autonomous roboticwheelchair includes the techniques of obstacle sensing and avoidance, local path navigation,
and friendly interactions withusers when compared to conventional powered wheelchairs. Most of researches on
autonomous robotic wheelchairs used the personal computer as the supervisory controller since its powerful
computing capacity and familiar coding environment. Nevertheless, the personal computer is not feasible to the
wheelchair users due to inefficient size, lower reliability and larger power consumptions.

By using the embedded computing architecture, the proposed robotic wheelchair controller performs
characteristics of compact size, better reliability and lower power consumptions while the benefits of powerful
computing capacity and familiar coding environment are maintained. Theses fuzzy logic based navigation
functions are fused together to solve practical situations of the robotic wheelchairs.

Smart Electronic Wheelchair Using Arduino and Bluetooth Module, Deepak Kumar Lodhi et al, International
Journal of Computer Science and Mobile Computing, Vol.5 Issue.5, May-2016, pg. 433-438

This paper describes the design of a smart, motorized, voice controlled wheelchair using embedded system.
Proposed design supports voice activation system for physically differently abled persons incorporating manual
operation. Thispaper represents the “Voice-controlled Wheel chair” for the physically differently abled person
where the voice command controls the movements of the wheelchair. The voice commandis given through a
cellular device having Bluetooth and the command is transferred and converted to string by the BT Voice
Control for Arduino and is transferred to the Bluetooth Module SR-O4connected to the Arduino board for the
control of the Wheelchair. For example, when the user says ,,Go* thenchair will move in forward direction and
when he says ,,Back“then the chair will move in backward direction and similarly ,,Left™, ,,Right™ for rotating
it in left and right directions respectively and ,,Stop* for making it stop. This system was designed and
developed to save cost, time and energy of the patient. Ultrasonic sensor is also made a part of the design andit
helps to detect obstacles lying ahead in the way of the wheelchair that can hinder the passage of the wheelchair.

Android Controlled Wheel Chair, Imperial Journal of Interdisciplinary Research (IJIR) Vol-2, Issue-6, 2016
ISSN: 2454-1362, http://www.onlinejournal.in There are some peoples who cannot walk because of some
problems such as accidents, health issues, age. So there shouldbe some mechanism that can be used to remove
these defects. The proposed Android Controlled Wheel Chair is used toremove these defects and people can
survive in the environment easily. The android application is created and installed on the Smartphone and
connection is done using Bluetooth. The wheelchair can move in two modes first is touch mode and second is
voice mode. In the touch mode when user want to change the direction, by using the touch screen of the
Smartphone the user has to choose the direction specifiedwithin the four quadrants on the screen. In the second
mode user just have to give the voice input whether he wants to go such as left, right, up, down. The proposed
wheel chair containsthe 89C51 microcontroller which is used to execute all the commands. The device motor
driver L293D is used and HCO5 Bluetooth module is used. This wheelchair will help the people with lower
extremities, older people to survive in the environment.

Smart Android Wheelchair Controller Design, INTERNATIONAL JOURNAL FOR ADVANCE RESEARCH
IN ENGINEERING AND TECHNOLOGY,

Volume 3, Issue V, May 2015 ISSN 2320-6802

This project is related to the android-based wheelchair controller. The system is designed to control a
wheelchair by using an android device. The objective of this project is to facilitate the movement of disable
people or handicapped and also the senior people who are not able to move well. The resultof this design will
allow the special people to live a life with less dependence on others. Android technology is a key which may
provide a new approach of human interaction with machines or tools. Thus their problem can be solved by
using android technology to control the movement of a wheelchair. In this project, Basic4android interface is
designed to program the android device that will be able to control the movement of wheelchair. This project
integrated IOIO board and direct current motor to create the movement of wheelchair. The results of this project
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showed that this project can be used for future research works and to design excellence innovation that meets
market need and public interest.

Jonathan Michael Schoenfeld et at [1] in his thesis submitted on integration of a thermoelectric sub cooler in
2008. There are two general research areas focused on increasing TEC performance; materials Researchon
thermoelectric semiconductors and system level assembly and heat dissipationtechniques. The former is focused
on developing advanced thermoelectric materials with superior thermoelectric properties. The most important
parameter of a thermoelectric semiconductor is the figure of merit, Z, which is given by a2/ (kpe). Each of these
properties is temperature dependent so often the of merit will be given at a particular temperature in the
dimensionless form, ZT. Increasing the figure of merit directly results in an increase in the optimum COP of a
TEC. The most common thermoelectric semiconductor in today’s TECs is Bismuth Telluride (Bi 2Te 3), which
has a ZT of ~0.9at 300 K. (2)Bass et al. (2004) [2] investigated the use of multi-layer quantum well (MLQW)
thermo electrics in a cooling application. MLQW thermoelectric material is a composite of thin layers of
alternating semiconductor material with differingelectronic band gaps deposited on a substrate. In this way, the
thermal and electrical conductivity of the material can be decoupled. The nondimensional figure of merit of
such composite materials has been determined experimentally to be as high as 3 or 4. Theoretical analysis
predicted COPs as high as 5 at a ATm of 20 K. A TEC utilizing MLQW thermoelectric material is still under
development. It can be expected that the additional manufacturing costs of such a module would be substantial.
20 Besides the obvious increase in optimum COP provided by such an improvement in thermoelectric
properties, it has also been recognized that Tellurium, a main component in Bismuth Telluride, is becoming
increasingly rare and expensive, which will eventually lead to a necessary replacement for thermoelectric
materials. Further research is still required to develop nanotechnology thermo electrics, withthe ultimate hurdle
being the fabrication of a scaled up modulewith an applicable cooling capacity. (3) Chain and Chen et al.(2005)
[3] investigated the use of a micro channel heat sink on a TE module used to cool a water tank. The micro
channels were etched into a silicon wafer with a glass cover plate. Four micro channel heat exchangers were
fabricated with a differingnumber of ports and hydraulic diameters (D h), from 89 ports at a D h of 65 pum to 44
ports at a D h of 150 um. Water was pumped at flow rates ranging from 289 — 10,702 ml/h to remove the heat
from the hot side of the module. The micro channel was placed on top of a 4 cm x 4 cm TE module. The lowest
measured thermal resistance for the heat sink was 1.68 K/W. The authors suggested that the thermal resistance
could be reduced to 0.5 K/W by increasing 6 the aspect ratio of the microchannel ports and by using a more
conductive material like copper. (4)Webb et al. (1998) [4]investigated the use of a thermo syphon as the heat
sink of a TE module used for electronics cooling. A porous aluminum surface Was employed to enhance the
boiling heat transfer in the evaporator. The condenser was constructed with internal micro fins to enhance
condensation. An experimental study was conducted with simulated heat loads typical of a thermoelectric
module heat rejection. At 75 W a thermal resistance of 0.0505 K/W was calculated for a 45 mm square
enhanced boiling surface. The authors also recognized that the thermal resistance decreased slightly with
increasing heat flux. As the figure of merit continues to increase through a continued research effort, the use of
thermo electrics for air cooling has become more feasible. (5)Riff at and Qiu et al. (2005) [5] investigated TE air
conditioning systems with an air and water cooled heat sink. A cylindrical heat sink was designed through the
optimization ofthe interior fin length and pitch as well as fluid velocity. The cylindrical design was capable of
reducing heat exchanger volume and thermal resistance. An evaporative water “condenser” was suggested as 21
the outdoor unit, which would cool the circulated water down close to the wet bulb temperature through
convective and evaporative cooling. It was shown that the thermal resistance of a water cooled heat sink was
significantly lower than an air cooled heat sink, with valuesreported as low as 4.75 x 10-4 K/W for a cylinder with
an outersurface area of 0.23 m 2. An ideal COP of 1.8 was reported at a ATm of 20 K of merit of Z=3.0 x 10 -3
K -1. Although possible, it would be difficult to fabricate a TE module on a curved surface as suggested. (6)
Muhammad Khazratul development of small D.C. thermoelectric refrigerator et al [6 ]The refrigerator is one of
the most innovative and important inventions of the twentieth century. The basic function of a domestic
refrigerator is to preserve the quality of perishable food products. Several studies have shown that the quality of
food products directly depends on temperature and air distribution inside the storage chambers. Hence,
unsuitable temperatures and air velocities may cause food to undergo a premature deterioration. Even if the
average temperature inside the refrigerator cabinet is adequate, uncontrolled rise or fall in local temperatures
may affect the quality of food products. A device described as a “refrigerator” maintains a temperature a few
degrees above the freezing point of water; a similar device which maintains a temperature below the freezing
point of water is called a “freezer”. The refrigerator is a relatively modern invention amongst kitchen
appliances. It replaced the common icebox which had been placed outside for almost a century and a half prior,
and is sometimes still called by the original name “icebox”. A typical household refrigerator is actually a
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combination refrigerator-freezer since it has a freezercompartment to make ice and to store frozen food. Today’s
refrigerators use much less energy as a result of using smaller and higher-efficiency motors and compressor,
better insulationmaterials, larger coil surface areas, and better door seals.

WORKING

The joystick is switch based and gives 4 signals to the arduino. As per the 4 signals like left right forward and
backward the arduino sends signal to the L298 motor driver IC. The L298 isconnected to the DC motors and as
per the signal motors will rotate. The relay is connected to the arduino via BC547 transistor and if the base of
the transistor is 1 then relay will onand 0 relay will off. This relay is connected to the high pressurepump 12V dc
operated and the fogger spray nozzles are connected on the top of the chair where the sanitizer will spray after
the button is pressed. The chair operates on 12V DC batteries of 10AH. This battery is charged by the solar
panel fixed on the top of the chair.

A 10w Solar panel are fix to the top of the wheel chair havingrating of 12v , 800mA output from sunlight is
used to store energy in the Battery. The power supply to the Arduino and peltier plate is given through 12v
Battery .A12v ,1.2AH Battery which is rechargeable is used to fed the power supply to all theequipment which
are connected to each other. Arduino nano isa microcontroller board .microcontroller used in arduino nano is
AT mega 328 it has 12 digital pins starting from D2 to D13 and it also has 8 analog pins starting from AQ to A7.
This digitaland analog pins are assigned with multiple function but the main function is to act as a either input or
output .Arduino nano can performs 3 types of communication protocols which are 1) serial protocol ,2)SPI
protocol, 3)I2c protocol. Arduino is the central controller and (Digital Humidity Temprature ) DHT11 sensor
send signal to read the temperature and gives commandfrom arduino nano .we set in program if the temperature
is above 5 degree then relay will trigger and peltier plate turns ON. Single pole double throw (SPDT) Sv dc
operated relay is used for switch ON and OFF power to the peltier plate. It has two poles and connected two
loads. The voltage is applied across a joint conductors of peltier plate to create an electric current. When the
current flows through the junction of two conductors heat is removed at one junction and cooling occurs at
another junction (i.e cooling occurs inside the box). A 12v dc operated fan is used to extract the heat from heat
sink and make air to pass from it to cool the heat sink. A 16 character , 2 line liquid crystal display (LCD) is
used for measuring the temperature.

METHODOLOGY

In order to produce a good project, there are several procedures that must be followed. Initially, information
about the wheelchair problem must be identified. Then, more information about the wheelchair problem is
gathered from the journals, internet, books and also articles.

The design of the inside volume of the prototype is 7.5L whichwas based on a manufacturer’s datasheet that
mainly manufactures vaccine storage that uses cold packs to maintain the inside temperature using arduino uno
controller. The cooling effect is done by the peltier plate. When we provide 12V dc supply to the peltier plate
then one side goes to cold temperature and other goes heat up that use cooling fan with heatsink.

The aim is to maintain the temperature of the box and turn ONoff the peltier plate to save power.

FUTURE SCOPE
We have designed this wheelchair for the physically disabled people those who cannot walk, so that they can
easily handle itwith their hands by using the Android application.

Different models were planned and created and each was able to reach and persistently give a capacity and
perfect capacity temperature extending from 22°C to 27°C. When subjected to a conditioned range, it gotten a
most reduced temperature of 200 C. We have been effective in planning a framework that satisfies the proposed
objectives. In any case we do realize theconfinements of this framework. The show plan can be utilizedas it were
for keeping up a specific temperature. The frameworkis incapable to handle variances in stack. Broad alterations
have to be consolidated some time recently it can be discharged for productive field utilize. Thermoelectric
refrigeration is one of the key zones where analysts have a sharp intrigued. A few of the later headways within
the range outperform a few of the characteristic demerits like unfavorable COP. Cascaded module engineering
has characterized modern limits for its application Additionally later breakthrough in natural particles as a
thermoelectric fabric guarantees a shinning future for TER.
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HARDWARE USE:-

1) Arduino Nano :-
Specifications: - Microcontroller Atmel ATmega328 SMD Package

Operating Voltage (logic level) 5V
Input Voltage (recommended) 7-12 VInput Voltage (limits) 6-20 V
Digital I/O Pins 14 (of which 6 provide PWM output) Analog Input Pins 8

2) Relay:-
SPDT 5V DC

230V / 7A — AC support switching
28V / 10A — DC support switchin

3) Pump:-
Rated Voltage: DC 6V to 12V (1 amps)Working current: 0.5Ato 0.7A (Max)

Power: 4W-7WMax Lift: 3m
Max Suction: 2mMax Current: Up to 2 Amps while starting upThe maximum flow rate of up to 1 — 3L/min.

4) Solar Panal :- Solar Panel 10W Nominal Voltage 12V Current 800 ma
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5) DC Geared Motor:-
12V 240RPM

Length: 100mm Torque: 20 to 25 kg.cmShaft Diameter: 8mm Weight: 250.00g

6) Battery:-
Rechargeable Battery 12V 7AH * 12 Volt 7AH Sealed Battery.

7) Joystick:-
This joystick can support the 8 way and 4-way models.

8) Peltier Module:-

9) Arduino Nano
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10 Fan:-

10) Led :-
CIRCUIT DIAGRAM:-
1) Circuit Diagram of Wheelchair
i
e o Al I!'.:';-_'.'\-'
Ha s
avy
2) Circuit Diagram of Cooling Box
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APPLICATION:-
Use for Handicaps Persons & Specially Benificialfor Covid Patients.

Automatic Sanitization Facility.

Suitable For All

Make More Places Accessible

Effortless Transport

A Safe Option

Easy to Carry a Vaccine or Medicine to Does NotWork in Room Temperature.

Picture of Hardware Model

CONCLUSION
The movement of wheelchair is controlled by Joystick, the wheelchair can move to the right and to left as well
as move forward and backward. All of this movement can be controlledby using Joystick.

Since Peltier cooling isn’t effective comparatively and due to its little size applications ,it isn’t broadly utilized
It found it’s application as it were in hardware Colling etc.but,we have seenthat there e tremendous scope of
investigate in this field approximately thermoelectric materials ,it’s fabrication,heatsink plan etc.reasearcher are
working on lessening irreversibility’s within the system,because peltier cooler has mote potential which we will
see from the tremendous distinction between esteem of to begin with law proficiency and moment law
productivity.
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ABSTRACT

Parkinson’s infection is a cerebrum issue that prompts shaking, solid - ness and trouble with strolling, parity,
and coordination. Parkinson's side effects for the most part start step by step and deteriorate after some time. as
the induction advances may experience issues strolling and talking. Parkinson's is a neurological issue, which is
one of the most excruciating, risky, and nondurable issues, which happens at more established ages. the static
spiral test (SST). dynamic spiral test (DST) and circular motion test on certain point records were utilized in the
analytical modeling application which was created for the conclusion of this malady. The data set is collected
from the online authorized into 70-30% of splitting into the training and testing information inside the original
and control structures of ten-fold cross-validation approval method.Training set is utilized for train the ML-
based analytical classification models such as logistic regression, neighbors classifier, decision tree, and support
vector machine. The model is also trained by performing hyper-parameter tuning. Asr indicated by outcomes
acquired, SVM with RBF kernel is more effective than other classifiers; furthermore, logistic regression
calculations are in investigation of new information. This study contributes in the same direction by analyzing
the behavior according to treatment classification.

Keywords: Circular motion test, Decision tree, Dynamic spiral test, KNN, Logistic Regression, Parkinson's
disease, Statistic Spiral test, Support vector machine

INTRODUCTION

Parkinson's sickness is one of the most well -known development issues on the panet. Parkinson's influences
roughly 1% of all grown-ups beyond 60 year old. This issue is the consequences of the degeneration of
dopamine producing cells in the substantia nigra in the midbrain. Dopaminergic cells are presently being
utilized as a treatment to improve a significant number of the manifestations that portray Parkinson's sickness.
The reason for the ailment cannot be known. Be that as it may, there has been a bounty of research attempting to
distinguish potensial inception. This writing survey will feature a portion of the principle places that analysts
have on the reason for parkinson's illness.Among these causes are natural poisons. hereditary variable, and
oxidative pressure. parkinson's malady (PD) is thesecond most regular development ailment after basic tremor
with a rate pace of around 1% among grown-ups beyond 60 years old. in spite of the fact that the specific reason
for parkinson's ailment cannot known, it is considered to be potentiated by the cooperation of natural,
furthermore,hereditary components.

At the point when a patient presents with tremor, it may very well be helpful to play out a couple of basic pen
and paper tests. right now, disclose how to expand the benefit of penmanship and of drawing archimedes spirals
and straight lines as clinical evaluations. These errands take merely seconds to finish however give an
abundance of data that supplements the standard physical assessment. They help the determination of a tremor
issue and can add to its longitudinal observing. viewing the patients upper appendage while they compose and
draw may uncover variations from the norm, for example, bearing and balance of oscillatory pen developments
and for in general size of handwriting. fundamental, dystonic,practical, and parkinsonian tremor every has a
trademark example of variation from the norm on these pen and paper tests.

2. LITERATURE REVIEW

The earlier research work states thet, huge possibilities for studies are available in PD recognition concentrated
on discourse preparing [4-6] where the conclusion is finished utilizing continued vowels and characteristic
discourse.moreover. engine side effects can additionally be distinguished and managed, displaying persistent
developments and walk [7,8]. change in the kinematics of penmanship is one of the underlying signs seen in
PD. McLennan et al [ 9] detailed that roughly 5% of patients with PD indicated micrographia and 30% of
patients announce declining of penmanship before the beginning of the engine manifestations.Engine
manifestations related with parkinson's infections cause three fundamental changes recorded as a hard copy
[10]: the size of composing [11] (micrographia[12]), pen pressure [13], also, kinematics. A few devices have
been created to dissect PD quite penmanship [14]. not just the static angles, yet in addition, the dynamic ones
are intriguing. for example, speed, and pen pressure decrease during composing [13, 15]. A few survey papers
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have been distributed as of late [16,17]. The penmanship of an individual relies upon the visual ability [12],
composing style, or language aptitudes of the individual [18].

3. METHODOLOGY
In this, the comparative study is carried out for comparing the result of different classifiers with parameters
tuning and discussing the result. The classifier models are implemented in python using the sklearn library.

These are different classifier is applied on the parkinsons dataset

A. Logistic Regression

Logistic regression (LR) is a machine learning calculation which is to calculate a probability of a certain event
or class, i.e.., yes/no, positive/negative. It causes the likelihood concept and is a prescient investigation
calculation. consider a logistic regression, a linear regression model yet the logistic regression utilized an
increasingly mind boggling cost work, this cost capacity can be characterized as the ‘sigmoid capacity’ or
otherwise called the ‘strategic capacity’ rather than a direct capacity tends it to constrain.the cost work lies in
the range of 0 and 1 this boundary restrictions are defined by the theory of strategic relapse. in this way, direct
direct capacity neglect to speak to it as it can have a worth more prominent than 1 or under O which is beyond
the realm of imagination according to the speculation of calculated relapse.

O<hi(x)<1
Logistic Regression Hypothesis Expectation

B. K-Nearest Neighbor (K-Nn)

k-nearest neighbors (k-NN) is a regulated Al model. Administered learning is the point at which a model gains
from information that is as of now named. An administered learning model takes in a lot of articles and yields
esteems. The model at that point prepares on that information to figure out how to make expectation on
concealed information.k-NN models work by taking an information point and taking the gander at tha ‘k’
nearest marked information focuses. The information point is then allotted the name of the k' nearest focus. the
information point is then allotted the name of most of the ‘k’ nearest focuses. The kNN undertaking can be
separated into three essential capacities.

e Figure the separation between any two focuses
e Discover the Closet neighbors dependent on these pairwise separations.
e Jarger part value on a class mark dependent on the closest neighbor list

C. Decision Tree
DS is one of the tree based classifiers which generates the rule based tree by using major two criteria such as
gini index or entropy. In this paper, both cases for DS are implemented.

Ginilndex=1-%; p2j

if a random variable x can take n different value, the ith value xi with probability p( xi ), we can associate the
following entropy with x.

Ho=-3Y, pxilog2p(xi)

D. Support Vector Machine (Svm)

Support vector machine (SVM) is a famous and amazing classifier technique.SVMs, much like strategic relapse,
build an ideal isolating hyperplane in the component space between the two classes. The part stunt ventures the
information into a higher measurement, where it turns out to be directly detachable. fitting a SVM includes
hypertuning parameters x and y. y decides the impact of information focuses, higher qualities make the model
increasing worldwide, and low qualities mean information focuses influence a littler neighborhood gathering.

The basic model representation of this work is represented in fig 1

The following stage are the stages of model implementation

e Data gathering 1 lakh plus instances are collected through the online authenticated data source.
e Data pre-processing [missing Value handling, feature extraction, data scaling, and encoding].
e Data splitting [using ten-fold cross- validation, the 70-30% data split among train-test dataset].

e Model implementation using different classifiers with parameter tuning using train set
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e Assess models using test dataset.

e Discuss the results by considering the classifier model performance measures.

Train The Model
using ML
Classifier
(LR, KNN,
DS,SVM)

Training Set

h

Data Splitting

Fig 1: proposed methodology

4. CONCLUSION

The Parkinson's disease classification is carried out by applying automated architectures of machine learning
classifiers. These results are promising because without manipulating the data and techniques. the results are
incorporated. Now, in the view of the point classifier, the decision tree gives the best fitness model when we
apply without altering the depth of the tree and selecting gini as a splitting criterion. the SVM model is
compromised with accuracy when sigmoid as kernel is applied due to the non-binary classification problem. As
per the comparison study,it may be possible to get a more optimized result by applying the machine learning’s
best classifier neural network.so for the future study of the result by applying NN.
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ABSTRACT

Now a day’s movement of animals from forest areas to residential areas is a big problem. The main reason for
that problem is forest fires. The number of trees has reduced from the forest that creates the worst environment
for animals to survive in forest. Arduino platform based IOT enabled early fire detector and monitoring
systems are the solution to this problem. In our project, a fire detector using an Arduino which interfaces with
some sensors and buzzer’s is used to provide the final SMS to the users through the given number. The LCD is
the output device. The sensor's values are displayed in the LCD display. Tank of water source is included to
control the fire without waiting for fire service at the initial stage.

Keywords: Arduino, sensors, buzzers, GSM module, LCD display, Tank water

I. INTRODUCTION

Forest fires are the most prevalent type of disasters studied in the literature since they are relatively easy to
prevent, and with the threat of global warming they are increasing the importance of preventing forest fires. In
the present arena, wildlife and forest departments are facing the problem of movement of animals from forest
area to residential area. The number of trees has reduced drastically from the forest that creates an unhealthy
environment for animals to survive in the forest.

A forest fire is a disaster which consists of a fire that demolishes the large area covered mainly with trees and
undergrowth, a big threat for the wildlife and people who live in forests. Every year, million acres of forests
are burnt down. These forest fires have an important impact on the destruction of vegetation, on atmospheric
pollution, and directly on human lives. Forest fire is a most common threat in forests which are as old as forests.
Fire poses a big threat not only to the wealth of forest but also reigns, through the total region, consisting of
animals and plants and causing serious effects on the biodiversity and environment. A wildland fire is an
uncontrolled fire that occurs mainly in forest areas, although it can also invade urban or agricultural areas.
Among the main causes of wildfires, human factors, either intentional or accidental, are the most usual ones.
The number and impact of forest fires are expected to grow as a consequence of global warming. Early
detection is the primary way for reducing the damages of forest fires hazards.

Wireless sensor networks can detect and monitor fires among forests in real time and immediately in
comparison to the satellite based techniques. Satellite based detection is a more popular method for detection of
fire but their long duration of scanning and low resolution limits the satellite based systems. In wireless sensor
networks, sensors in large numbers are deployed in a forest.

This could have been avoided if the fire was detected in the early stages. Our project proposes a system for
tracking and alarming the protection of trees against forest fires. Nowadays 10T (Internet of Things) devices
and sensors allow the monitoring of different environmental variables, such as temperature, humidity ,flame,
ultrasonic, moisture etc.arduino platform based IOT enabled ire detector and monitoring system is the solution
to this problem. In our project we have built a fire detector using Arduino mega which is interfaced with a
temperature sensor, smoke sensor and a buzzer.

II. LITERATURE SURVEY
Numerous answers for identification of out-of-control fire have been displayed and executed in recent years.
Fire detection system is utilized to recognize nearness of problem areas and identification of wildfire.

IOT devices and sensors allow the monitoring of different environmental variables, such as temperature,
humidity, moisture etc. Arduino based IOT enabled fire detector and monitoring systems are the solution to this
problem. Here we have built a fire detector using Arduino UNO which is interfaced with a temperature sensor, a
smoke sensor and a buzzer.

We will be using GSM which is used to provide the final SMS to the user through the given number in the
simulation program.Whenever a fire occurs, the system automatically senses and alerts the user by sending an
alert to an app installed on the user's android mobile or web page accessible through the internet.It consist of
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fire sensor which is used for fire detection. If any catastrophic event occurs the system will immediately send
the alert message.

We will be using GSM which is used to provide the final SMS to the user through the given number in the
simulation program, Flame sensor which is used to denote the flame ranges and if it is high the forest fire will
be detected in the LCD display and if it is low forest fire won’t be detected.

A temperature sensor is used to measure humidity which has two electrodes with moisture holding substrate
between them. Due to change in the humidity there is a corresponding change in the conductivity of the
substrate and also the resistance between these electrodes changes. On the other hand, for measuring
temperature these sensors use a NTC temperature sensor or a thermistor. A thermistor is actually a variable
resistor that changes its resistance with change of the temperature. These sensors are made by sintering of semi
conductive materials such as ceramics or polymers in order to provide larger changes in the resistance with just
small changes in temperature.

The two main modules present in the project are the Monitoring Area Module and the Forest Area Module. The
outcome of the above implementations reveal that various sensors used in addition to the temperature sensor
improves security level for areas located near the forests. It also shows that the Optimized Solar Energy
Harvester increases the efficiency to about 85 % .Wireless sensor network is a network in which a large number
of sensors are deployed and data is collected from them and send to a particular system for processing

The period of computation is too small for the fire to spread from one place to another. To increase the
dynamics of the fire detection, a pre-alert for the nodes is generated which can be potentially captured during
fire, in the next computation stage. A soft intermediate threshold value is measured between sensing threshold
and proximity threshold and the value is used. It is called a warning threshold.

Localization has become very essential as assisting technology, the effectiveness of WSN is directly linked to
the accuracy of localization as better localization is a basis of next measurement and decision. Localization
algorithm is mainly divided into two main parts which are range based localization algorithm and range free
localization algorithm. The advantage of a localization algorithm that is based on ranging is higher than
compared to the algorithm that is not based on ranging. Range finding algorithm generally provides strength of
received signal, the angle of arrival and time difference in arrival.lt presents the prototype for early forest fire
detection in which an alert is sent to base station via SMS(Short Message Service) and call using GSM module
when the temperature exceeds the threshold value. Also data is sent continuously to the base station using the
Bluetooth module. An increase in the temperature than normal temperature can give us indication of forest fire

III. Components Used

1. Smoke Sensor

An optical smoke alarm contains a photoelectric sensor, which measures variations in a light signal emitted by
an electroluminescent diode. under normal conditions and if no smoke is present, the signal is continuous and
normal.
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2. Solar Panel

A solar cell pannel, solar electric pannel, photo-voltaic (PV) module or solar pannel is an assembly of photo-
voltaic cells mounted in a framework for installation.

3. GSM Modules

A customized Global System for Mobile communication (GSM) module is designed for wireless radiation
monitoring through short messaging service (SMS).This module is able to receive serial data from radiation
monitoring devices such as survey meter or area monitor and transmit data as a text SMS to a host server.

IV. Main Circuit Diagram

Fire Forest Extinguisher System
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In this system, the ESP32 board is the heart of the system. All the processing of the system is done through the
board. This microcontroller board has an inbuilt WIFI module as well as Bluetooth module this board have a
digital pins as well as analog pins and the GSM Modem is connected to the USART pins of the board at RX0
pin and TXO pins.The GPS Module is connected to the USART pins at RX2 and TX?2 pins. The communication
between the GSM modem and GPS Module is done through serial communication. Smoke Sensors are used and
are connected to the analogue pins of the board.Smoke sensor is an analog sensor,whose output voltages are
changed as according to the density of smoke coming from fire.A DC Water pump is connected to the digital
pin of the board through a BC457 transistor. The current required for switching the relay is given through this
transistor. ARDUINO IDE is used to program for this system. Initially the WIFI module gets connected to the
cloud ,through IP address .GSM modem is all initialized, by sending a SMS to the concerned mobile.GPS
module also gets initialized by powering it. When the LED starts blinking on the GPS, the GPS data gets
started. When the smoke gets detected by the sensor, the ESP board , read that value o smoke and accordingly
start extinguish the smoke or fire by starting the water pump , as well as the system send the SMS to the concern
department that the fire has occur at the specific location.The GPS location is send to the fire department.

V. OBSERVATIONS
Options:

Latitude | Longitude | Detection
21.1458° N | 79.0882° E | Normal
21.1458° N | 79.0882° E | Detected

Retrieve Data

Latitude | Longitude | E - Detection
21.1458 79.0882 Normal
21.1458 79.0882 Detected

VI. FUTURE SCOPE
In the future, we can develop this model to minimize the energy consumption of all sensors and complete
networks considering the node distribution among clusters using distributed sensing. More Sensors can be
implemented to the system for more efficiency. The availability of water in the area can be detected by some
more sensors for detecting water.

VII. FUTURE WORK
The minor changes in this system can lead to more effective work for the future. We can use this SMART
FOREST FIRE DETECTION for forest surveillance which can help to protect wildlife in forests from unusual
events such as animal hunting, animal trafficking ,wood trafficking and other things.

By installing Infrared /Night Vision cameras it possesses the ability to see through pitch black conditions using
Infrared LEDs.

47

Special Issue on Current Trend on Research in Applied Science, Management and Technology



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - IV 2022) UGC CARE APPROVED JOURNAL

VIII. RESULT
The proposed SMART FOREST FIRE DETECTION Method uses smoke detection and temperature variation
in the proposed area. By the use of these techniques, moderate security level is achieved in the results.The
temporary safety equipment used gives the extra advantage to the proposed system according to the regions.
This system is implemented with real time and power supply which helps the SMART FOREST FIRE
DETECTION SYSTEM more suitable to work according to the weather, time, etc.

IX. CONCLUSION

The system is working, the smoke sensor senses the fire and accordingly sends the data to the web server. The
water pump extinguishes the fire when the fire occurs and the location of the forest is sent to the website as well
as sent to the fire department mobile. The location of the forest is sent in a longitude and longitude manner. The
Battery of 12 volt of 1.2 mah is used. A Solar Panel of 50 watt is used to charge the battery. A PHP Language is
used for developing a website. The XAMPP offline web server is used. The phpMyAdmin data is used for
storing the events happening in the forest. GSM Modem 800L is used for sending the data. 5v is required for
GSM module and GPS Module. The Water Pump works on 12 Volt.
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Solar Based Pesticides Spray Robot
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ABSTRACT

One of the important occupations in a developing country like India is agriculture. This system deals with the
expositions of robotics can be applied to various fields of agriculture. It is very important to improve the
efficiency and productive capacity of agriculture by replacing laborers with intelgients solar machine like robots
using the latest technology. As we know that pesticides and fertilizers contain harmful chemicals which affects
human body. The main motive of our prototype is to help farmers in various agriculture operations like spraying
of pesticides and fertilizers by using solar energy. Solar photo voltaic (PV) was used for operating the sprayer
and for charging a battery. The motor was used to regulate spraying liquid form the sprayer tank and spray it
through sparing disc nozzle. This prototype will be provide safety to farmers precision agriculture and
increasing income, the cost of our prototype is effective as it works in the solar energy (Renewable energy) and
it is based on the wireless technology (RF communications ).

Keywords: Solar Panel, Battery, IOT, Sprayer.

I: INTRODUCTION

Spraying of pesticides is an important task in agriculture for protecting the crops from insects. Farmers mainly
use hand operated or fuel operated spray pump for this task. This conventional sprayer causes user fatigue due
to excessive bulky and heavy construction. This motivated us to design and fabricate a model that is basically
trolley based solar sprayer In our design, here we can eliminate the back mounting of sprayer ergonomically it is
not good for farmers health point of view during spraying in this way here we can reduce the users fatigue level.
There will be elimination of engine of fuel operated spray pump by which there will be reduction in vibrations
and noise. The elimination of fuel will make our spraying system eco-friendly. So with this background, we are
trying to design and construct a solar powered spray pump system.

Contribution of agricultural growth to overall progress has been widespread. Increased productivity has helped
to feed the poor, enhanced farm income and provided opportunities for both direct and indirect employment.
The success of India’s agriculture is attributed to a series of steps.The major sources of agricultural growth
during this period were the spread of modern crop varieties, intensification of input use and investments leading
to expansion in the irrigated area. In areas where ‘Green Revolution’ technologies had major impact, growth has
now slowed. New technologies are needed to push out yield frontiers, utilize inputs more efficiently and
diversify to more sustainable and higher value cropping patterns”. At the same time there is urgency to better
exploit potential of rain fed and other less endowed areas. Given the wide range of agro ecological setting and
producers, Indian agriculture is faced with a great diversity of needs, opportunities and prospects. Future growth
needs to be more rapid, more widely distributed and better targeted. These challenges have profound
implications for the way farmers’ problems are conceived, researched and transferred to the farmers. “On the
one hand agricultural research will increasingly be required to address location specific problems facing the
communities on the other the systems will have to position themselves in an increasingly competitive
environment to generate and adopt cutting edge technologies to bear upon the solutions facing a vast majority of
resource poor farmers”. The robotic systems play an immense role in all sections of societies, organization and
industrial units. The objective of the project is to develop a microcontroller based system at helps in on-farm
operations like seeding and fertilizing at pre-designated distance and depths with all applicable Innovative idea
of our project is to automate the process of sowing crops such as sunflower, baby corn, groundnut and
vegetables like beans, lady’s finger, pumpkin and pulses like black gram, green gram etc & to reduce the human
effort and increase the yield.The plantation of seeds is automatically done by using DC motor. The distance
between the two seeds are controlled and varied by using Microcontroller. It is also possible to cultivate
different kinds of seeds with different distance. When the Robot reaches the end of the field we can change the
direction with the help of remote switches. The whole process is controlled by Microcontroller. Seed plantation
is our day to day life is done by tractor in farms. The conventional method for seeding is the manual one. But it
requires more time & the man power shortage is faced continuously. India is agrarian economies and most of
rural populations depend on agriculture to earn their livelihood. Agriculture is the largest livelihood provided in
India mostly in the rural areas. The farmers are in need of seeds for ploughing & cultivation. The seeds are
available in packets & many industries deal in manufacture of such seed packets.
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II: LITERATURE SURVEY

Wireless Control of an Automated Guided Machine:-

Introduction the robotic system is an electromechanical (conveys a sense that it has agency of its own) and
artificial agent which is steered by DC motor which has four wheels. The farm is cultivated by the machine,
depending on the crop considering particular rows & specific columns. The infrared sensor detects the obstacles
in the path and it also senses turning position of vehicle at end of land. The seed block can be detected and
solved using water pressure.The machine can be controlled remotely and solar panel is used to charge DC
battery. Assembly language is used in programming the microcontrollers. The microcontroller is used to control
and monitor the process of system motion of vehicle with the help of DC motor.

Design and Implementation of Pesticide Spraying Robot using IOT :-

This paper designed a pesticides spraying robot using raspberry pi. Fossil Fuels operated Sprayers are
eliminated by DC pump which results in the reduction of vibrations and noise. This makes spraying system
ecofriendly. To implement the idea a vehicle is made which is electronically operated by a remote (mobile app).
Sprayer is fitted the robot so that it can spray pesticides uniformly covering a large area in less time. The main
advantage in this paper is sprayer Height is Adjusted According to the Plant Height.

Design and Operation of Agriculture Based Pesticide Spraying Robot:-

Robot is controlled with a PIC16F877A microcontroller. Designing of the latest inverted ROBOT which can be
controlling using an APP for android mobile. We are developing the remote buttons in the android app by which
we can control the robot motion with them. And in which we use Bluetooth communication to interface
controller and android. Controller can be interfaced to the Bluetooth module though UART protocol. According
to commands received from android the robot motion can be controlled

HI.METHODOLOGY USED

The spraying mechanism, in particular, includes an Arduino Nano microcontroller. It additionally includes a
tank of 500ml capability to which a water pump is hooked up. a splitter is connected to this water pump along
with the two nozzles at the two opposite ends and through this nozzle spraying is practised. It also includes a
motor driving force circuit to govern the pace of spraying. The spraying mechanism plays the following
features. Pump ON/OFF manages: It is used to turn On/Off the water pump that is used to spray.

Also the unskilled farmer can be easily operated automatic the spray system. The design and fabrication of a
manually operated single-row Seed planter that is cheap, easily affordable by the rural farmers.
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Fig. 1: System Block Diagram
THE SYSTEM HARDWARE
Hardware Use

Arduino Nano

Arduino Nano circuit board with Arduino IDE is capable of reading analog or digital input signals from
different sensors, activating the motor, turning LED on/off and do many other such activities. All functionalities
are performed by sending a set of instructions to the ATtmega328 main microcontroller, on the board via
Arduino IDE. The Arduino board also includes Power USB, Power (Barrel Jack), voltage regulator, crystal
oscillator, voltage pins (3.3v,5v,gnd,vin), AO to A5 analog pins, icsp pin, power led indicator, tx and rx leds, 14
digital input/output pins, Aref, and Arduino reset
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The Arduino Uno is a microcontroller board, based on the ATmega328.The Uno board functioning is different
from all other boards in that it does not use the FTDI USB to serial driver chip. Instead, the Atmega328 is
programmed as a USB to serial converter. The ATmega328 is a low power CMOS 8 bit microcontroller based
on the AVR enhanced RISC architecture structure

The Arduino project started in 2003 as a program for students at the Interaction Design Institute Ivrea in Ivrea,
Italy,[2] aiming to provide a low-cost and easy way for novices and professionals to create devices that interact
with their environment using sensors and actuators. Common examples of such devices intended for beginner
hobbyists include simple robots, thermostats and motion detectors.

Fig. 2: Arduino Nano

DC MOTOR

An electric motor is an electrical machine that converts electrical energy into mechanical energy. Most electric
motors operate through the interaction between the motor's magnetic field and electric current in a wire winding
to generate force in the form of rotation of a shaft. Electric motors can be powered by direct current (DC)
sources, such as from batteries, motor vehicles or rectifiers, or by alternating current (AC) sources, such as a
power grid, inverters or electrical generators.

General-purpose motors with standard dimensions and characteristics provide convenient mechanical power for
industrial use. The largest electric motors are used for ship propulsion, pipeline compression and pumped-
storage applications with ratings reaching 100 megawatts. Electric motors are found in industrial fans, blowers
and pumps, machine tools, household appliances, power tools and disk drives. Small motors may be found in
electric watches.

Fig. 3: DC MOTOR

Relay

A relay is an electrically operated switch. Many relays use an electromagnet to mechanically operate a switch,
but other operating principles are also used, such as solid-state relays. Relays are used where it is necessary to
control a circuit by a separate low-power signal, or where several circuits must be controlled by one signal. The
first relays were used in long distance telegraph circuits as amplifiers: they repeated the signal coming in from
one circuit and re-transmitted it on another circuit. Relays were used extensively in telephone exchanges and
early computers to perform logical operations.

A type of relay that can handle the high power required to directly control an electric motor or other loads is
called a contactor. Solid-state relays control power circuits with no moving parts, instead using a semiconductor
device to perform switching. Relays with calibrated operating characteristics and sometimes multiple operating
coils are used to protect electrical circuits from overload or faults; in modern electric power systems these
functions are performed by digital instruments still called "protective relays".
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HC-05 Bluetooth Module

HC-05 Bluetooth Module is an easy to use Bluetooth SPP (Serial Port Protocol) module, designed for
transparent wireless serial connection setup. Its communication is via serial communication which makes an
easy way to interface with controller or PC. HC-05 Bluetooth module provides switching mode between master
and slave mode which means it able to use neither receiving nor transmitting data. Specification:

Model: HC-05
Input Voltage: DC 5V
CommunicationMethod: Serial Communication

Master and slave mode can be switched

V(X el ok "L-'J % n-g‘
GND — i 4 B

m—):

Pin Description Function
VCC +5V Connect to +5V

GND Ground Connect to Ground

XD UART_TXD, | Coanect with the MCU's {Mxcrocontroller and etc)
Bluetooth seral | RXD PIN

signal sending
PIN

RXD UART RXD, | Connect with the MCU's (Microcontroller and etc)
Bluetooth seral | TXD PIN

signal recerving

PIN
KEY Mode switch | 170t & imput low level or connect to the air, the module
mput 15 at paired or communication mode. If it's mput high

level, the modude will enter to AT mode

Fig. 5: HC-05 Bluetooth Module
Software Use

The Compilation Process

The arduino code is actually just plain old ¢ without all the header part (the includes and all). when you press
the 'compile’ button, the IDE saves the current file as arduino.c in the 'lib/build’ directory then it calls a makefile
contained in the 'lib' directory.

This makefile copies arduino.c as prog.c into 'lib/tmp' adding 'wiringlite.inc' as the beginning of it. this
operation makes the arduino/wiring code into a proper c file (called prog.c).

After this, it copies all the files in the 'core' directory into 'lib/tmp'. these files are the implementation of the
various arduino/wiring commands adding to these files adds commands to the language

The core files are supported by pascal stang's procyon avr-lib that is contained in the 'lib/avrlib' directory

At this point the code contained in lib/tmp is ready to be compiled with the ¢ compiler contained in 'tools'. If the
make operation is succesfull then you'll have prog.hex ready to be downloaded into the processor.
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IV: ADVANTAGES

Because of pesticide is harmful for person who spray it in the farm the robot is used instead of person and
farmer can operate easily the robot. The main advantage is to protect the farmer from the pesticide hazards,
farmer will not dependable on the labours for the spray which is main issue face the farmer due to lack of
labours Solar-powered pesticide Systems are practical in flat terrain where the sun shines. Solar-powered
pesticide pumps can be placed in or next to the pond or other source of pesticide and the pesticide can be
pumped where it is needed. Solar pesticide pumping is clean and efficient. Solar electric water pumping cuts
down on waste because it’s based on natural cycles. Your panels give the most pumping power on the sunniest
days---when you need the most pesticide. Solar-powered pesticide systems take very little maintenance.

DISADVANTAGES
The disadvantages are as follows:

Relatively high initial cost.
Lower output in cloudy weather.

FUTURE SCOPE

Now we fabricating this model availability of components and economical and technology in future we will
make according to that time technology if all the farmer use we can save the power

E‘g‘t‘l‘ft;y.

SR

Fi. S: rototype assemble

OBSERVATION TABLE

Sr. No. Parameter Tractor Manual | Robot
1 Time Taken Less More Less
2 Work Done Depend on fuel/more Less More
3 Man power Moderate More Less
4 Area covering High Less High
5 Pollution Yes No No
6 Harmful leaving beings No Yes No
7 Cost per square Hector High Moderate | Less

Time Duration Mainly
1) Tractor: - 10 Lt. — %2 Hours

2) Robot: - 1 time charging — 4 to 5 Hours
3) Manually: - More time
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RESULTS AND ANALYSIS

After analysis of the result after completing the solar powered pesticide sprayer, the discharge rate of pesticides
from the tank is high and by this farmers can save time for spraying pesticides and since it is having wheels is
very much easy to move it. It use solar energy which is renewable source of energy so there will be no pollution
and it saves energy for future generation. Since India is an agricultural country so we need a pesticide sprayer
witch works on solar energy witch does not cause any pollution and gives high output that saves money, time
for farming. When we compared with the existing system we got that the system that we are using provides the
required operation in less time and in large quantity without failure.

CONCLUSIONS

As a conclusion, in order to design and develop an autonomous pesticide spraying for a fertigation farm has
been successfully conducted. All the subsystems such as navigation systems and spraying systems are included.
Although the navigation part has been tested, the autonomous pesticide sprayer robot can be wirelessly
navigated by android app. . For future works, the spraying pressure of the autonomous pesticide sprayer robot
will be tested and the electronic circuits need a waterproof structure since the autonomous pesticide sprayer
robot deals with a pesticide which is fluid. Therefore, the isolation of the electronic component should be done
well by separating each electronic component in the container box to prevent it from being damaged if the
flooding or leakage happened inside the robot. On the other hand, the pest monitoring system should be
developed to be an auto monitoring device while spraying the pesticide
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ABSTRACT

Thermal variation of acoustic parameters namely adiabatic compressibility and specific acoustic impedance and
that of viscosity has been done for four brands of Dasamoolarishtams along with a standard one. The deviation
in the physical characteristics of samples prepared commercially on a large scale as well as prepared
traditionally on small scale has been compared and the results are analysed and interpreted.

Keywords: dasamoolarishtam, viscosity, adiabatic compressibility, specific acoustic impedance.

INTRODUCTION

Ayurveda is considered as the traditional medical system of India. Ayurvedic medicines are commonly prepared
from the leaves, stem as well as roots of plants. Since ayurvedic medicines have no side effects, it is getting
worldwide acceptance in a big way. This eventually leads to high demand for ayurvedic medicines and other
concentrates. Hence the process of ayurvedic preparations has changed from the hands of traditional physicians
to industrialized firms, who prepare them on a large scale using modern machinery to meet the demand [1].In
the present paper, an attempt has been done to study the thermal variation of viscosity and derived acoustic
parameters- adiabatic compressibility and specific acoustic impedance to the most popular Ayurvedic medicine
namely Dasamoolarishtam.

Dasamoolarishtam (commonly spelled as Dasamularista) is widely used as an ayurvedic health tonic and pain
reliever. It is a combination of ten herb roots along with herb leaves and hence got its name as Dasamoola [2,3].
It is a fermented liquid prepared from various herbal ingredients and contains 3 to 7% self-generating alcohol,
which is beneficial to health [4]. It is considered as a relief medicine for regaining overall health of women
from post-delivery weakness and a rejuvenator for female reproductive system. It strengthens the muscles of
uterus for uterine contraction and to have better menstrual discharge [5, 6]. In Ayurveda, many physicians
suggest Dasamoolarishtams for the speedy recovery of postpartum problems in women and restoration of
hormone in them because of its strength providing properties [7]. Again it is considered as a good appetizer and
improves digestion and reduces symptoms of fatigue in individuals [8]. Because of its medical importance
several companies are involved in the preparation of Dasamoolarishtams in a commercial scale which causes
depreciation in its quality. Since it is a fermented liquid, many preservatives (some of them may be harmful) are
used by manufacturers to improve its shelf life. Such preservatives can cause serious health issues to individuals
especially to women after delivery who are weaker during delivery period. Hence an attempt has been made to
study different brands of Dasamoolarishtams manufactured by different companies on large scale along with the
one prepared in small scale by a traditional physician. The aim of the study is to find how the different brands of
arishtams sold in the market differs from one another and from the sample prepared by a traditional physician
and to find the presence of possible preservatives in them.

MATERIALS AND METHODS

Samples of Dasamoolarishtam sold by four popular ayurvedic firms which prepares it on a large scale were
collected and classified as Samples A, B, C and D. The arishtam locally prepared by a traditional physician is
considered as the standard Sample S. Each sample is centrifuged initially for 20 minutes in an automatic
laboratory centrifuge rotating at 2100 rpm inorder to remove the suspended particles in it. It is then diluted to
50% by volume by adding distilled water. The viscosity of the diluted sample is determined using an Oswald
viscometer kept at different temperatures ranging from 298 K to 318 K at an interval of 5 K. The viscometer
was kept in a thermostatically controlled water bath and the temperatures were maintained steady within an
accuracy of + 0.01K. The time of flow was determined after equilibrating the viscometer with the bath
temperature using a calibrated stopwatch having an accuracy of + 0.01s. The accuracy of the instrument is
checked by determining the viscosities of benzene, nitrobenzene and toluene at various fixed temperatures and
is found to be in good agreement with the literature values [9, 10]. The density measurements were performed
using a 12cm’ double-stem pyknometer and the masses were determined using a single pan electronic balance
(DHONA 200B) with an accuracy of +0.1mg. The ultrasonic velocities were measured by a single crystal
ultrasonic interferometer (Mittal Enterprises, Model No: F 81) at a frequency of 2 MHz with an accuracy of +
0.1ms™'. All the measurements were repeated thrice and its average has been considered as the true value.
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Theory
The viscosity of a liquid is given by
_., Pt
e rs D

whereu and p, are the viscosities, pand p,, are the densities and t and t,, are the times of flow through the
same capillary tube under the same conditions for the liquid and water respectively. The unit of viscosity is Pa-
S.

The adiabatic compressibility of a liquid is given by
1
:BS = UZ (2)

p
Another derived acoustic parameter, specific acoustic impedance of a liquid is given by

Zy=Up 3)
where U is the ultrasonic velocity and p, the density of the liquid under study.

RESULTS AND DISCUSSION

Ultrasonic velocities, densities and viscosities of the different samples of Dasamoolarishtams were determined
at five different temperatures ranging from 298 to 318 K at an interval of 5K and are tabulated in Table 1. From
the knowledge of ultrasonic velocity and density, acoustic parameters namely adiabatic compressibility (S5) and
specific acoustic impedance (Z4) have been determined using equations (2) and (3) respectively. The thermal
variation of viscosity (u) as well as the thermal variations of f; and Z,of the samples under study are shown in
Fig.1, Fig.2 and Fig.3 respectively.

Table.1 Variation of U,p, B, ,Z,and p at different temperatures for different samples of Dasamoolarishtams.
Parameters | 298K | 303K | 308K | 313K | 318K

Sample A
U 1575.9 1583,2 1588.3 1593.5 1597.3
p 1053.74 | 1051.89 | 1050.47 | 1047.57 | 1045.57

Bs X 1010 3.821 3.793 3.774 3.759 3.749
Z, X107 1.661 1.665 1.668 1.669 1.670

pux 103 1.577 1.336 1.173 1.068 0.9781
Sample B

U 1585.3 1590.7 1596.6 1600.8 1603.8

p 1053.92 | 1051.52 | 1049.89 | 1047.00 | 1045.21

Bs X 1010 3.775 3.758 3.736 3.727 3.720
Z, X107 1.671 1.673 1.676 1.676 1.676

ux 103 1.691 1.409 1.220 1.092 1.035
Sample C
U 1584.7 1590.0 1595.2 1600.3 1604.3
p 1062.21 | 1059.45 | 1058.20 | 1054.96 | 1053.67

B x 1010 3.744 3.724 3.709 3.697 3.683
Zy X 10°° 1.684 1.687 1.689 1.689 1.691

ux 103 2.522 2.316 1.896 1.659 1.407
Sample D
U 1567.3 1574.4 1580.1 1585.0 1589.8
D 1044.49 | 1041.80 | 1040.10 | 1037.57 | 1036.44

B x 1010 3.898 3.872 3.851 3.836 3.817
Zp X 10°° 1.637 1.640 1.643 1.645 1.648

wx 103 1.465 1.263 1.098 1.014 0.9253
Sample S

U 1585.3 1592.3 1597.2 1602.2 1605.8

p 1058.56 | 1056.48 | 1054.72 | 1051.89 | 1050.11

Bs x 1010 3.759 3.733 3.717 3.703 3.693
Zy X 10°° 1.678 1.682 1.685 1.685 1.686
ux 103 2.320 2.078 1.742 1.585 1.345
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Fig.1 Variation of viscosity (i) with temperature for different samples of dasamoolarishtams

From Fig.1, it can be seen that the general nature of variation of p with temperature is same for all graphs. ie;
viscosity decreases with increase in temperature. The shape of the curves of Sample C and the standard one -
Sample S are similar except for a shift and is different from the curves of Samples A, B and D. Samples C and S
have higher viscosity and the fall in viscosity with temperature is greater at low temperature range when
compared to Samples A, B and D. The high value of viscosity for Samples C and S may be due to the presence
of higher level of sugar content in them. The curves of Samples C and S are close and similar to one another.
Curves of Samples A, B and D are close and have low viscosity values. The fall in viscosity with temperature in
these samples is also low when compared to Samples C and S particularly at higher temperature range. The
similarity in the nature of variation and closeness of the curves of Samples C and S shows that Sample C has the
same quality and ingredientsas that in the standard Sample S.

The study conducted by Domini et.al [11] shows that the addition of preservatives in a sample results in an
upward deviation in p vs T curve at higher temperature. A similar deviation is found in the case of p vs T curves
for the samples A, B and D which are produced commercially on a large scale. Hence these samples may
contain preservatives. The Sample S, which is considered as the standard one, does not show any such upward
deviation at higher temperature. Also, no such upward deviation can be found in Sample C. Hence Sample C,
which is prepared by Government controlled unit, may be considered as the one free from preservatives.
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Fig.2 Variation of adiabatic compressibility (5) with temperature for different samples of dasamoolarishtams
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Analysing Fig.2, it can be seen that the shape of curves for all the samples are more or less the same except for
Sample B. There is a relative shift between the curves for different samples similar to p vs T graphs. The shape
of the curve is almost similar to that of sugars (glucose, fructose or sucrose). It has been shown by Mohanan
et.al [12] that an increase in sugar content in a solution shifts the 33 — T graph downwards. Since the curves for
B, D and A shift upwards relative to standard one S and that of C shifts downwards, it can be assumed that the
sugar content in the sample decreases in the order D < A < B < S < C. Also Sample C is close to the standard
Sample S. The decrease in sugar content in the commercially prepared samples B, A and D may be due to the
addition of preservatives in them. Sample S is prepared by a traditional physician on a small scale while
Samples B, A and D are prepared by three companies on a large scale. Sample C is also prepared in a large
scale, but not to the extent of B, A and D. The similarity in the curves for all samples except B is attributed to
the common method of production based on the same text and same type of ingredients. The shape of Sample B
is different from those of others which may be due to its production based on a different text.

Again Fig.3 shows the variation of specific acoustic impedance Z, with temperature for different samples of
dasamoolarishtams. Here also we can see that the nature of variation of all the samples is almost similar except
Sample B. Moreover the shift in Sample C from the standard one is small when compared to that of other
samples.
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Fig.3 Variation of specific acoustic impedance (Z,) with temperature for different samples of
dasamoolarishtams

Here also the shape of the graphs of Z, versus Tis similar to those of sugars [12]. An increase in sugar content
in a solution shifts Z, versus T curves upwards [12]. From the figure it is clear that the curve for Sample C
shifts upwards while that for Samples B, A and D shifts downwards relative to Sample S. Hence it can be
assumed that the sugar content in the samples decreases in the order D < A < B < S < C. The decrease in the
sugar content in Samples B, A and D may be due to the addition of preservatives in them for longer shelf life
and the result confirms the findings using the acoustic parameter adiabatic compressibility.

The general similarity in the nature of variation of curves for all samples for the entire temperature range except
B shows that those samples are made of same text and same ingredients and Sample B is prepared on a different
text. The slight fluctuations may be due to the difference in the amount of ingredients used. Thus from the
present study of thermal variations of viscosity, adiabatic compressibility and specific acoustic impedance, it
can be seen that the shape of Sample C is similar to that of standard Sample X for the entire temperature range.
Thus it can be concluded that Sample C prepared by Government controlled unit has a quality equal to that of
standard Sample S prepared on a small scale and is free from preservatives.

CONCLUSIONS

Thermal analysis of viscosity, adiabatic compressibility and specific acoustic impedance done in five different
samples of dasamoolarishtams reveals that the samples prepared commercially on a large scale differ in their
physical characteristics from the sample prepared on a small scale by traditional method. The study of arishtams
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helps us to find its sugar content as well as its rate of quality.The study also identifies the presence of
preservatives in certain samples.
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ABSTRACT

Solar or photovoltaic (PV) system is an alternative clean energy resource that has received much attention in the
research and industries. Solar charge controller (CC) is the heart of a solar system. Three common types of
charge controller are ON/OFF, pulse width modulation (PWM) and maximum power point tracking (MPPT).
MPPT is getting very much popularity nowadays for its high capability of power extracting from solar panel.
This paper is presenting here an improved design of MPPT solar charge controller using Arduino. The proposed
technique significantly reduces system power loss and increase the efficiency. Additionally, some new features
are added like data logging and protections from high voltage disconnect (HVD), low voltage disconnect
(LVD), over current protection, short circuit protection and reverse polarity protection.

Keywords: charge controller, MPPT technique, PV system, Arduino, Microcontroller, Buck converter.

INTRODUCTION

With the advancement of semiconductor physics, its extraction process of energy has become more efficient
these days. Particularly, perturb and observe (P&O), incremental conductance (INC), constant voltage (CV),
short current pulse, fuzzy logic control (FLC), artificial neural network (ANN) and some other techniques have
been reported to offer an efficient energy extraction process. However, the efficiency of an energy extraction
process can further be improved considering the Current-Voltage (I-V) characteristic of a solar cell. The I-V
characteristic of a solar cell is nonlinear and varies with irradiation and temperature. There is a unique point on
the I-V or Power-Voltage (P-V) curve of the solar array called Maximum power point (MPP) at which the entire
PV system operates with maximum efficiency and produces its maximum output power. When a PV array is
directly connected to a load, the systems operating point will be at the intersection of the I-V curves of the PV
array and load. However, under most conditions this operating point is not at the MPPT. Therefore, it is
desirable to ensure that the load line passes through the MPP to continuously deliver the maximum power to the
output. To achieve this maximum output power and thereby to improve the efficiency, maximum power point
tracking (MPPT) technique can be employed in the PV system. Different MPPT techniques have been
developed and implemented It is also evident that none of those have employed a microcontroller based MPPT
technique using Arduino. It makes the system simpler, more efficient and highly flexible. This research
therefore aims at designing and implementing a microcontroller based MPPT solar charge controller technique
using Arduino. Solar panel is the source of nonlinear energy. 40W 12V Polycrystalline solar panel and 12V lead
acid battery is used to experiment a PV system using this proposed charge controller. Electrical specifications of
this panel are mentioned in the table below-

Name Rating
Maximum power 40W
Maximum voltage 17.10V
Maximum current 1.76A
Open circuit voltage, V. 21.16V
Short circuit current, I, 1.94A
Operating temperature -40°C to +85°C

Table I- Electrical Specifications of Solar Panel

Table II depicted the developed specification against the older version of charge controller and specific uses of
the proposed features.

Table Ii — Developed specifications of the proposed system

Feature Model/Rating Specification
Panel 40W, 12V Input source, Load
MPPT 12V 3A Common Negative

Arduino Nano ATmega 328P Microcontroller board
Current sensor ACS712-20A Protection for over cur-
rent or short current flow
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Buck converter — Convert panel voltage to
battery voltage
MOSFET driver | IR2109D (10V to | High speed power MOS-
600V) FET drivers
Wireless Fidelity ESP8266 Data logging

(Wi-Fi) module
USB connector |USB 2 (480 Mbit/s) | Direct charging of external
devices

Display DIS-00014 (20%4) | Monitoring system status

Proposed System Configuration

The conflict between MPPT and charge control engulfs the truth that the MPPT produces variable voltage and
current depending on the weather conditions, whereas the charge control requires invariable current and/ or
voltage to charge battery. When the DC-DC converter uses the MPPT control signal, the uncontrolled voltage
can perhaps damage the battery. On the other hand, when the converter uses charger control, it may not land at
the MPPT. It thus necessitates two different DC-DC converters to taste the expediency of both MPPT and
charger control.

The PV panel produces power depending on the temperature as well as irradiation circumstances and engages
the boost converter to follow the maximum power point. The MPPT control processes its inputs and tailors the
duty ratio of the boost converter to move the converter input voltage to the operating point that corresponds to
maximum power. The maximum power obtained from the PV panel supports the load as well as the battery as
long as the PV power remains greater than the load power and the battery fully charged. The battery supports
the load in case of PV power becomes reduced than the load power until the point of low voltage disconnect.

This system operates in four modes: - MPPT, CC, CV, IDLE. The operating modes of the system under study
depend on the availability of PV energy, load requirement and the present charge level of the battery.

Arduino Nano is used to control the charge controller operation. Fig 1 shows the pin out configuration of the
board.
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GND RST

SMD Crystal MQQqumgm 000 Oﬂ XD

b /12 '03 02 rNo rpx (18
(16 MegaHertz) i } | (SRR Transmitting Data Indicator LED (White)
Mini-B USB Jack

ﬂRDUlNO (C I

|v '2

P eg Mgl by — Receiving Data ndicator LED (Red)
0 )'g Reset Button

d‘ e | o
.n%%*SO!
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Microcontroller
(ATmega328P) _ Power Indicator (Blue)
d

[ 'z' p ( V) L]
. i
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72 Pin 13 LED (Yellow)
043,403 ) A RSN N e bsr b ol

Digtal Pin 13 ,OOO 0000000000

_...._._....——...“

Analog Input Pins 5V RSTGNDVIN
Output (A0-A7)
Analog

Reference

Fig 1: Arduino Nano Pin Out Configuration

Based on ATmega 328P, it is a 30 male I/O header board, configured in a DIP 30 style. Arduino Nano contains
14 digital pins, 8 Analog pins, 2 Reset Pins and 6 Power pins. It comes with a crystal oscillator of frequency
16Mhz. It is used to produce a clock of precise frequency using constant voltage.
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Fig 2: Block Diagram of proposed system

DESIGN OF CONTROLLERS
Modeling and Characteristics of Solar Photovoltaic (PV) Cell

The basic element of a solar PV system is PV cells. These cells are connected to form modules. It is further
expanded in the form of arrays as per the power requirement. These PV cells exhibit nonlinear characteristic.
The output of the PV cell varies with solar irradiation and the ambient temperature.

Conventional Perturb & Observe/Hill Climbing MPPT Scheme

The other name of the P&O method is hill climbing method. In fact, the hill climbing and P&O methods are
different ways to achieve the MPP. Hill climbing MPPT is achieved by perturb- ing the duty cycle of the power
converter. In the P&O method, the perturbation is applied either in the reference voltage or in the

-+ M PP with
increase
in solar |I
irradiation !

Power (watt)

o _ 10 - 20
Veell (voit)
Fig 3: Solar PV power characteristics with different solar irradiation level.

Reference current signal of the solar PV. The flow chart of the conventional P&O method is shown in Fig 3. In this
flow chart, Y is shown as the reference signal.

It could be either solar PV volt- age or current. The main aim is to achieve the MPP. To achieve it, the system
operating point is changed by applying a small perturbation (OY) in solar PV reference signal. After each
perturbation, the power output is measured.

If the value of power measured is more than the previous value, then the perturbation in reference signal is
continued in the same direction.

At any point, if the new value of solar PV power is measured less than the previous one, then the perturbation is
applied in the opposite direction. This process is continued till MPP is achieved.

The converter interface bestowed for battery charging requires to be composed for achieving high SOC during
charging and for preventing deep discharging to increase the lifetime of battery. The MPPT represents an
optimal load to PV array by out turning the most favourable voltage to the load. The battery charging control
aims to regulate the voltage and/or current in accordance with the mode of operation of the battery.

The MPPT processes the PV voltage and PV current at its input to give the optimum duty cycle required to
move the converter input voltage to the point corresponding to maximum power on the guidelines of the
flowchart shown in Fig.4.
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Fig 5: Schematic Diagram

The circuit has been designed on EasyEDA software. High current n channel Mosfet IRF 3205 is used for
protection from back current from the battery to the panel. ACS-712 20A current sensors are used for sensing
the input current from the panel, at the 12V output and battery input This system has a working frequency of
31.6 Khz Buck converter uses two toroidal inductors of 346uh and 466uh .IR 2109D is a half bridge gate
converter 8 pin IC For fast switching IN5822 Schottky Diode is used for the output.

This design comprises of four 12V and two 5V USB type outputs which can output a total of 3 Amps. Below is
the PCB layout from EasyEDA.
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Fig 6: PCB Layout of MPPT

The schematic is converted into PCB as shown in Fig 6. This is a Common Negative type MPPT design whose
negative terminals of solar and battery are grounded.

The design uses two n-channel Power Mosfets IR3205 for switching purpose. IC7805 is used to supply +5VDC
to the VCC pins of Arduino, Current Sensors and LCD Display. Voltage divider circuit containing of 10K and
100K resistors on both sides of the microcontroller for the Solar and Battery inputs.IN 4148 along with 10K
resistor and 0.1uf capacitors are used for bootstrapping the mosfets. IR 2109D half bridge driver IC is used to
trigger the power mosfets. BYV32 is used for Anti-Back feed protection. An AC load is connected through a
high frequency inverter circuit while 12VDC is directly obtained from charge controller as its output. For real
time monitoring of the temperature and moisture of solar panel, DHT11 sensor, BMP 180 sensor are interfaced
with Arduino UNO and the data is transferred to cloud using NODEMCU ESP8266 Wi-Fi Shield. The UNO is
powered through the 5V DC output of MPPT.

The main function of the buck convertor being stepping down the DC Voltage from the reference voltage (12V
in this case), to the required necessary Voltage (3V in this case). The Yellow region in the indicates the
maximum voltage of 3V obtained after Buck convertor comes into action with an input voltage of 12V.

" Block Parameters: DC Voltage Source “
DC Voltage Source (mask) (link)
Ideal DC voltage source.
Paramaters
Amplitude (V):
12

_.BT";:"T;‘V':T Measurements  None -
——P—
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Fig 7: Output Voltage characteristics of Buck Converter

64

Special Issue on Current Trend on Research in Applied Science, Management and Technology



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - IV 2022) UGC CARE APPROVED JOURNAL

OBSERVATIONS

Charge Controller

Fig 8. shows the charge controller demonstration. The two columns talk about the process in which either a
battery or a load come into action.

Sr No. Conditions Results Expected Output Observed
1. Battery volt Load ON
=10v

Battery Charging
Solar OFF

power=1w

o

Battery volt Load OFF
<10v

Battery Charging
Solar ON

power<lw

Fig 8: Charge controller demonstration

The 1* Horizontal Row shows that when the Battery Voltage is greater than 10V and the Solar Power is greater
than 1W, the entire supply reaches the load i.e., Load is turned ON and the battery charging remains OFF.

The 2™ Horizontal Row states that when the Battery voltage is less than 10V and the Solar Power is also less
than 1W, the Load turns OFF and the Battery charging gets turned ON, is less than 10V and the Solar Power is
also less than 1W, the Load turns OFF and the Battery charging gets turned ON.

Duty Cycle
Sr Vin I R; Ry Duty cycle Duty cycle
No ) (A) () (©2) | (Calculated) (Observed)
(%) (%)
1 138 | 0.34 | 40.58 67 64

PWH U
68%
Load

on

3z 142 | 049 | 2898 67 79

Fig 9: Duty Cycle Observations

For maximum power point tracking, Input Impedance should be equal to the load impedance. But since the
input voltage fluctuates continuously, it is not possible to keep the input resistance steady. That is why the Duty
Cycle is worked upon.

The rating of solar PV used is 40W @ 1000 w/m” solar irra- diation.. Since the PV is flooded with artificial
lighting, there- fore, power generated is not 40W—rather, it is around 6—7 Watts. But the purpose to test the
effectiveness of MPPT scheme is achieved. The Power-Vcell curve of solar PV from the experimental setup
with artificial light source, i.e., 1000 W/m?, is shown in Fig 10.
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Fig 11: Simulation results: Power vs. time

Fig.11 shows the experimental results under changed solar irradiation levels.
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Fig 12: Experimental results: Power vs. time

Fig. 12 presents the experimental results obtained under similar conditions to that of simulation. It can be seen
that the time taken to reach MPP is approximately 0.21 sec, and even if the solar irradiation is changed, the
MPP scheme is not giving false results. Also, the experimental and simulation results are almost similar, except
the steady state oscillation is invisible in simulation. It is due to the fact that dP/dV is much less.
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Fig13: Experimental results: Solar PV power vs. time at different load conditions.

Figure 13 shows the experimental results under different load conditions. It is evident that if Ry,q is less than
Ryipp, the MPP works and restores the power to MPP level. The moment Ry 4 is greater than Rypp, the proposed
MPP fails, which is obviously expected.

V.RESULT

The MPPT curve was successfully achieved at different times of a day. The PV curve was plot against the
resistive load characteristics and the maximum power point was tracked. Operations of charge controller were
successfully achieved as shown in the observations.

I-V Characteristics of Solar Photo-Voltaic Cell
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Fig 14: IV and Load Characteristics of Photo Voltaic Cell

P-V Characteristics of Solar Photo-Voltaic Cell
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VIL.CONCLUSION

In this paper a MPPT charge controller has been designed and tested. The proposed system demonstrates its low
cost, low power consumption, microcontroller-based control unit and high-power efficiency. Arduino based
alternative was chosen since it permits easy and customized system modifications. The proposed system also
facilitates remote monitoring with data storage, external device charging and continuous system status
displaying.

This work presented a prototype board based in a small microcontroller that controls the lead acid battery
charging process and also the correct used of the lead-acid battery.

The control algorithm executes the P&O maximum power point tracking function allowing, according to solar
irradiance, the transfer of maximum energy generated by photovoltaic panel to the battery.

This P&O algorithm increase the efficiency power transference in comparison to systems that have not a MPPT
(direct connection), reducing the size and the cost of the PV panel. This board assures the fast, safe and
complete battery (lead acid) charging process and also monitor its discharge.

For future work the complete charging process should be analyzed to compare with another system working
without P&O MPPT algorithm.

From the preliminary results it is expect that the charging process using the MPPT algorithm will be faster.

Hall Effect base current sensors are very efficient, simple in connections and easy in use but it is little bit
expensive in the India only. For MPPT circuit implementations always have to use complete development board
kit for microcontroller otherwise its circuitry will complex and less efficient.
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Engineering Department, Jhulelal Institute of Technology, Nagpur as a final year term project.

VIILINDUSTRIAL SCALING

This maximum power point tracking device serves as a proof of concept but has the potential to be scaled to
industrial implementation. Research is being conducted into the concept of implementing a micro-inverter
solution that would be installed at each PV panel before connecting them in series or parallel. As previously
discussed, this project could act as a precursor to a type of charge controller that could be realized at individual
PV panels. In order to do so, the competitive price point would need to be determined through a thorough study
of the cost of implementation and market research. Once this number was identified, the features could be
scaled down appropriately to reach this goal. Consequently, if a charge controller of this type was to be
produced at an industrial scale, it would drive down the cost of the parts and manufacturing significantly and
should be considered in the initial research into the feasibility of producing such a system. Another possible
design change for an industry ready design might involve replacing the current Xbee wireless device with
another, more expensive, module that enables the data to be transferred over much larger distances. Another
alternative would be to incorporate a Wi-Fi transceiver which also has a larger range than the current design.
This device was not used in the current project because although it transfers data at a high rate, it consumes
more power. Finally, the photovoltaic charge controller design presented is meant to be an off the-grid system
and uses a battery to store its power. In some industrial scenarios it would be beneficial to develop an MPPT
charge controller to interface with a grid tied system.
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ABSTRACT

All kind of digitally information stored is known as data. The safeguarding of resources is what security is all
about. Through use of protective digital privacy steps to prevent unauthorized access to systems, databases, and
websites is defined as data protection. Cryptography protects users by allowing them to secure data and confirm
the identity of many other customers. The method of decrease the quantity of bits or bytes needed to describe a
collection of data is known as compression. It enables for further information to be saved. Our research goal is
to use various cryptography techniques to secure data. The information will first be compressed, and then
encryption schemes will be implemented, followed by a comparative analysis of all possible permutations of
compression and data encryption. When encryption & compression are performed simultaneously, processing
time & speed are reduced.

Keywords: Data Security, Cryptography, Compression, Huffman, Diffie Hellmen Key exchange.

LINTRODUCTION

There is a demand for control is to protect that your data remains secure but only authorized users have entry to
it, as well as take care of that unauthorized user has not been able to change it, providing correctness.
Compression is used to secure data since it uses less disc space (saving some money) and allows for further data
transfer over the web. It improves the speed with which information is received from drive to storage.
Confidentiality, Authentication, Integrity, & Non-repudiation are the four security objectives for data security.
Data security is afforded from across company by data protection. Data compression is well recognized for
saving money on storage and transmission. It implies converting data in an appropriate format, known as the
associations, into data in a tiny package, understood as the code word[1]. Data encryption is very well for
ability to prevent eavesdropping. It uses an encryption key to convert information from one format, defined as
plaintext, to another, defined as cipher text. Compression and encryption are presently conducted independently.
Existing compression or encryption technologies have significant flaws in terms of speed and computer
computation, which raises the cost. To eliminate this disadvantage, combine the best procedures into one.

The portion of this paper is structured as follows. Section II contains the cryptography. Section III consists of
encryption algorithms. Section IV gives the introduction of compression and its various techniques. Section V
explains the literature review. Section VI concludes with a conclusion.

II. CRYPTOGRAPHY

The two most common methods for hiding information are cryptographic algorithms and steganography.
Cryptography is used in this study. Cryptography is a big data discipline that provides strategies for converting
ordinary plain text into incomprehensible form so that Valid Users are able to access information at the
destination [2]. The mathematical scientific research of encoding and decoding data is known as cryptography.
Figure 1 depicts the cryptography process, with P denoting Plaintext, C denoting Ciphertext, E denoting
Encryption, & D denoting Decryption.

Sender Receiver
C _
Pup | Encryption |wp| Decryption |wpP

E. Key D. Key

Fig 1: Cryptography Process [2]
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III. ENCRYPTION ALGORITHMS

There were two types of encryption: symmetric cryptography & asymmetrical cryptography. Despite being far
more effective and secure than secret encryption techniques, open key encryption wasn't used in IoTs due to
slower processing and higher memory consumption. [3]. The two most common forms of symmetric
cryptography simulations are square and bitstream encryption calculations. Square encryption algorithms
encrypt data of a predetermined length square and generate jumbled up data inhibits of the same length. AES,
DES, Skipjack, RC5, and more algorithms are used in these calculations. Bit stream encryption computations,
treat data as a flowing organization of bits.

There are a variety of often used symmetric computations that are documented, briefly displayed, and analyzed
as follows. In particular, [4] presents a comparison of encryption estimations:

Blowfish/Twofish

Blowfish is currently assumed to be safe because no compelling cryptanalysis has been identified. Furthermore,
it ensures that genuine cryptography is used in programs. Moreover, Bruce Schneier personally recommended
using Twofish, a more upgraded version. Counterpane Labs released a rectangular figure called Twofish in
1998. Twofish was one of the 5 contenders for the AES. Regardless, it was not chosen as AES by NIST since
the AES champion (Rijndael) is regarded to have superior execution in both equipment and software above the
other finalists in ordinary. It is also intended to run on a variety of platforms. Regardless of the fact that it was
not picked as AES, because of the unique phase [5], it could be a good solution for our circumstance right now.

Rijndael Algorithm (AES)

Rijndael was picked by NIST as the winner of the AES competition in 2000. Rijndael's architectural argument
relies on a substitution stage system. It is quick in terms of both software or hardware. Rijndael does not use a
Feistel organise, unlike its precursor DES [6].

Skipjack Algorithm
This is one of the fastest and easiest square figure computations, but it is required for embedded structures.
Skipjack, or a variation thereof, is often used in remote systems such as TinySec, SenSec, and Minocin. [7].

Table 1: Comparison of encryption algorithms [18]

Algorithm name | Size of Key (a bit) | Size of Block (a bit) Round
DES algo 56 64 16
3DES algo 168,112,56 64 48
DES-X algo 184 64 16
Blowfish algo 32-448,8-128 64 16
Twofish algo 128,192,256 128 16
TEA, XTEA algo 128 64 64
XXTEA algo 128 64 It is influenced by the size of the block.
AES algo 128,192,256 128 It is influenced by the size of the key.
Skipjack algo 80 64 32
HIGHT algo 128 64 32
IV. COMPRESSION

The source code method that effectively reduces the total number of bits needed to describe a given piece of
data. The compression rate is the amount of bits before and after reduction divided by the number of bits after
compression. Problems with compression: Compression methods are divided into two categories. Lossless
compression is one type of compression, whereas lossy compression is another. Researchers obtain exactly the
same data after lossless compression as designers did previously. The only purpose lossless compressions are
used on word documents is that any loss in the word documents is unacceptable[8]. Some examples include
Lempel Ziv coding, Huffman coding and Run Length coding. Designers will not receive the very same
documents as before compression when using lossy compression, and some information will be lost. These
reduction algorithms are used on photos, audio files, & videos since some loss may be accepted in these
formats. Block Truncation Coding, Transform Coding, as well as other techniques are instances.

Huffman Coding Method

In Huffman Coding method, variable length codes are allocated to input alphabets based on their frequency,
development in the past codes are assigned to high-frequency letters & conversely. It is a method of data
reduction that is lossless. This code does not always produce the best results. Users can't always get to the finish
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of the code since it employs variable length codes [9]. To prevent confusion, the suffix of one character's code
should not be the prefix of any character's code.

Assume user have 4 characters, w, X, y, and z, with probability of 2, 4, 1 and.3. As a result, the Huffman codes
for the letters may be 11, 0, 10, or 1.

LZW Coding

It refers for Lempel Ziv Welch Coding method & compresses data using a table-based lookup technique.
Characters are encoded using a constantly constructed dictionary in this manner. The letters that have already
occurred in the incoming digital signal are stored in this dictionary.

Arithmetic Coding
Lossless and lossy compression techniques can both benefit from arithmetic coding. Words with a high
frequency would be allocated smaller numbers, & conversely.

Run Length Encoding

The information or text documents are compressed using run length encoding. The original value is displayed
here by providing the number of times a certain character has occurred, therefore the letter itself. When there is
more information repeated in a row, it performed best. Image processing is one of its uses.

For Example:
Data: BBBBBAACCCCAAAABBB

After applying Run length coding method, the output we get
Data: - 5SB2A4C4A3B

V. LITERATURE REVIEW

Izhar et al.,(2017) utilized a combination of compression and encryption techniques to ensure data security,
which results in less storage being taken up, lower communication overhead, as well as faster transfer times.
While encryption methods exist, the more basic ones are readily brute-forced, while the more secure versions
are significantly more difficult to construct. As a result, the authors attempted to develop three novel methods
for data protection. We've incorporated the principles of confusion and dissemination to the point where a brute
force attack algorithm is impossible to execute[9].

Wau et al., (2018) introduced a new partially parallel approach that mixes Huffman tree creation with traversal
coding to speed up the construction of Huffman coding tables in Huffman encoders. Because to the largely
parallel characteristic, theoretical model & post-layout numerical simulations reveal that the proposed method
might boost Huffman encoding performance by roughly 75%, while also being suitable for FPGA Platform[10].

Bhattacharjee et al., (2018) presented a hybrid strategy for addressing any number of distinct or incessant
transmissions faults that combines an inventive pattern creation with a novel error restraint mechanism. A
freshly built pattern table is used to produce the pattern phrases in this technique. It also has a unique data
compression mechanism for controlling data size & integrity. The projected hybrid method, when compared to
other conventional techniques, is capable of reducing data loss and errors by providing a low Mutual
Information percentage and a high SNR. The results show that it saves time and space by improving
Compression Proportion and Throughput [11].

Liu et al.,(2018) introduced the first ETC approach to ECG data processing. In comparison to non - encrypted
compressions, the suggested methodology not only protects private information but also ensures signal integrity
without reducing compression ratio. The information is compacted using the SVD approach, which allows the
developed scheme to offer quality-control stored information even when the information is encrypted. In
experiments, the proposed methodology is shown to be an excellent method for ensuring information security
and compression efficiency for ECG data[12].

Sivakumar et al.,(2019) launched Heroku is a cloud service, and the authors secure the data in the Heroku
cloud using AES strong encryption. Information in a cloud service may be encrypted using AES security. A
dual cloud could also be employed if one or both clouds are operational. When a cloud is operational, data must
be more helpful when it comes to cloud uploading and storing. Moreover, the time it takes for data to be
encrypted to be computed indicates a larger quantity of data and a longer time to encrypted form[13].

Nuradha et al.,(2019) I used the CW1173 board to get the traces when the AES program operated. Using CPA
study with the Hamming distance S-box output approach, the researchers were able to identify all of the sub
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keys used in the Advanced encryption algorithm. At the conclusion of this research, the researchers discovered
the secret to AES assumptions with the findings of 100 percent security analysis attacks on crypto-processor
implementations among software and hardware platforms. The test findings suggested that CPA could be
implemented using notduino. To avoid power analysis assaults, the microcontroller requires protection[14].

Singh et al.,(2019) For secure data transmission over a system, an investigation of encryption & lossless
compression algorithms with enhanced security is performed. Compression was contrasted to Encryption, which
was likened to Encryption, which was compared to Joint Compression as well as Encryption, which was
contrasted to Encryption, which was likened to Encryption, which was likened to Encryption, which was
contrasted to Encryption, which was contrasted to Encryption, which was compared. The most effective
compression and encryption criterion was obtained by combining the block scrambling method[16] for image
encryption with the JPEG XR compression technique to achieve a final compression proportion of 60.77
percent. [15].

Pramod et al., (2017) recommended a new encryption mechanism based on the AES. The new technique
computes a 400-bit block data encryption as well as a key dependent rotational S-Box that varies based on the
user's 200-bit key. Hackers can examine fixed S-boxes to find weak spots, whereas key-dependent S-boxes
create offline evaluation of an attack on a single set of S-boxes difficult. This aids in the safe storage of
information in the cloud as well as the uninterrupted transfer of data in Cloud Computing and Big Data[17].

Chaudhry et al., (2018) looked into all of the limitations that present in the IoT in a very thorough manner.
Different Iot requirements are discussed in this paper, all of which must be examined in order to fulfill the goal
of security. The computation shown here is a first step into using basic salt-based encryption to address this
security problem. The small piece structure aids in this endeavour while also speeding up the entire process.
While the need for more security precautions has resulted in a slew of solutions to security challenges, some IoT
are vulnerable to security attacks because no credible countermeasures have been developed to combat these
threats[18].

VI.CONCLUSION

In this study, evaluated performance in terms of many factors. It demonstrates the fundamentals of cryptography
& compression, as well as how these methods were applied to a text document. Data security is achieved
through the employment of a mix of compression and cryptographic algorithms. To enhance security of
suggested information, authors compressed the information and then encrypted it. It has a number of
advantages, along with the ability to send a huge volumes of data through the internet. Combining would be less
expensive, reduce time, and be more secure. Various cryptography approaches could be combined with
compression methods in the future. Other conventional methods should be used as well. For the sake of
applying approaches, a performance analysis must be carried out. Authors would be able to model a new
approach for data security once user receive the results.
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Blood Culture [Blood Count Test, LFT, KFT, Lipid Profile (Cholesterol &
Triglycerides), Blood Sugar Test, Cardiac Test & Thyroid Function Test] Using
Arduino UNO

Anil Bawaskar and Karan K. Ramteke
Department of Electronics & Telecommunication, Jhulelal Institute of Technology, RTMNU (Nagpur
University), Nagpur, Maharashtra, India

ABSTRACT

By blood culture test we find a bacteria or fungus in the blood, but to find that fungal we use traditional
manual method, which take more time for result. To reduce that time and give as much as accurate result
in less time with a automation this project is been developing. Using this project we can help doctors to
diagnose patients as much as quick by giving result to them in less time.

Keywords: Blood, Fungus, Bacteria.

I. INTRODUCTION

Blood normally doesn’t have any bacteria or fungi in it. Because as we know that the kidney play’s a
major role for blood purification but still we got bacteria in blood. There are many sources like Abscessed
tooth, Germs on medical equipment (such as surgical tools and needles), Skin ulcers or other wounds,
Urinary tract infection & many more. This can cause blood infection also it can develop by weak immune
system. This infected blood can most often occurs with other serious infections, such as those affecting the
lungs, kidneys, bowel, gallbladder, or heart valves. People who have prosthetic heart valves and prosthetic
joints have a higher risk of a infection following their surgery, although these infections are not common.

A blood infection also can develop when the immune system is weak. This can occur in children and older
adults. It can happen because of a disease such as cancer or AIDS also from medicines (such as
corticosteroids or chemotherapy) that change how well your body can fight infections (immunity).

This test can be done in laboratories which take time to give result; also it’s a lengthy process which can
take 7-8 day for final result. To reduce this period this system can help.

II. BLOCK DIAGRAM
In this project the blood is provide to the Fiber Glass Enclosure. This enclose make sure that the outer light
cannot effect on blood sample. The AS7265x sensor used which is a three sensor device which is using to
collect digital data from blood. The controller sends command to the sensor to start normal light and with
that sensor start collecting data by first sensor.

The collected data is transmit to the controller. Again the controller sends command to the sensor this time
UV (Ultraviolet) sensor get activate and start collecting data from blood and transmit this data to the
controller.

DISPLAY 16*2
SPECTRO :> RELAY "lOTORI

-PHOTO

SENSOR <=

PELTIER
MODULE)

ATMEGA ;
RELAY
S5 — > —_—

SEsoE [
SENSOR

"OOLING]
FAN

HEAT
EXCHANGER
FAN

{d

POWER  JAMP

ST , +12V
SUPPLY 15V

Fig.1

Again the controller send command to the sensor and this time IR sensor get activate and start collecting
data from blood and transmit this data to the controller.
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Through this three sensor it will give total eighteen signals, for this eighteen signals it will check variation
in signals accordingly it will show result on display.

Also we are maintaining temperature of the device around 35°C by Peltier module we are controlling cooling
& heat of the device, if it is hot then cooling fan will active, if it is too cool then heat exchanger fan will activate
and maintain the temperature.

III. HARDWARE

A. AS7265x Series Device

Triad Spectroscopy Sensor is a powerful optical inspection sensor also known as a spectrophotometer.
Three AS7265x spectral sensors are combined alongside a visible, UV, and IR LEDs to illuminate and test
various surfaces for light spectroscopy.[6] The Triad is made up of three sensors AS72651, AS72652, and
AS72653 and can detect the light from 410nm (UV) to 940nm (IR).[6] In addition, 18 individual light
frequencies can be measured with precision down to 28.6 nW/cm2 and accuracy of +/-12%.[6] Utilizing
our handy Qwiic system, no soldering is required to connect it to the rest of your system.[6] However, we
still have broken out 0.1 -spaced pins in case you prefer to use a breadboard.[6]

Fig.2

Spectroscopy Sensor communicates over I2C by default or over 115200bps serial.[6] We've written a fully
formed Arduino library to access all the various features include taking readings and illuminating LEDs all
over the 12C interface.[6] In addition, the Triad can setup to communicate over serial.[6] The serial
interface uses an AT command set.[6] The I2C address of the AS7265x is 0x49 and is hardware
defined.[6] A multiplexer/Mux is required to communicate to multiple AS7265x sensors on a single bus. If
you need to use more than one AS7265x sensor consider using the Mux Breakout.[6]

B. Arduino Uno

The Arduino Uno is a microcontroller based on the ATmega328.[7] It have a 20 digital input/output pins
in which 6 can be used as PWM outputs and 6 can be used as analog inputs, a 16 MHz resonator, a USB
connection a power jack an in-circuit system programming (ICSP) header, and a reset button.[7] It
contains everything needed to support microcontroller simply connect it to a computer (or appropriate wall
power adapter) with a USB cable or power it with a AC-to-DC adapter or battery to get started.[7]

The Uno differs from all preceding boards in that which does not use the FTDI USB-to-serial driver
chip.[7] Instead it features an ATmegal6U2 programmed as USB-to-serial converter. This auxiliary
microcontroller has its own USB boot loader, which allows advanced users to reprogram it. [7]

The Arduino has a large support community and an extensive set of support a libraries and hardware add-
on “shields” (e.g. you can easily make your Arduino wireless with a Wixel shield), making it a great
introductory platform for embedded electronics.[7] Note that we also offer an Spark Fun Inventor’s Kit,
which includes an Arduino Uno along with an assortment of components (e.g. breadboard, sensors, jumper
wires, and LEDs) that make it possible to create a number of fun introductory projects.[7]. This is the 3rd
revision of the Uno (R3), which has number of changes:[7]

* The USB controller chip changed from ATmega8U2 (8Kb flash) to ATmegal6U2 (16Kb flash). This
does not increase the flash or RAM available to sketches.[7]

* Three new pins were added to all of which are duplicates of previous pins. The I12C pins (A4, A5) have
been also been brought out on the side of the board near AREF. There is a IOREF pin next to the reset
pin, which is a duplicate of the 5V pin.[7]

* The reset button is now next to the USB connector making it more accessible when a shield is used. [7]
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C. FT232R- USB UART IC

The FT232R is the latest device to be added to FTDI’s range of USB UART interface Integrated Circuit
Devices. The FT232R is a USB to serial UART interface with optional clock generator output, and the
new FTDIChip-ID security dongle feature.[8] In addition, asynchronous and synchronous bit bang
interface modes are available.[8] USB to serial designs using the FT232R have been further simplified by
fully integrating the external EEPROM, clock circuit and USB resistors onto the device.[8]

The FT232R adds two new functions compared with its predecessors, effectively making it a "3-in-1" chip
for some application areas.[8] The internally generated clock (6MHz, 12MHz, 24MHz, and 48MHz) can
be brought out of the device and used to drive a microcontroller or external logic.[8] A unique number (the
FTDIChip-ID™) is burnt into the device during manufacture and is readable over USB, thus forming the
basis of a security dongle which can be used to protect customer application software from being
copied.[8]
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Fig. 4

D. Peltier Modules

The Peltier elements, which are also called thermoelectric modules or TEC, are an electrically operated
heat pump [9]. Here, energy in the form of heat is transferred from one side of the module to the other side
and has to be dissipated there [9]. The Peltier module is based on the so-called Peltier effect which
describes the quasi-inverse of the Seebeck effect [9]. The Peltier effect states that energy can be
transported in the form of heat by a current flow in a semiconductor, which creates a temperature
difference [9]. The Seebeck effect means that a current flow is obtained when a temperature difference is
applied to a semiconductor [9]. The Seebeck effect is used to measure temperature or to harvest electrical
energy [9].

The Peltier element is the a heat pump, which is based on the transport of electric current in a
semiconductor [9].
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ABSTRACT

In the past few years there is a global transformation on technology and researches which aims to energy
savings through the usage of renewable sources in many applications. Solar as well as wind energy can be used
for street lighting usually in cases of low consumption applications. The objective is to operate the lighting
system with renewable energy and also to use the appropriate lamp for the lighting of low traffic roads. The
proposed lighting system is an integrated unit with a photovoltaic panel, a wind generator, lamp, battery,
inverter, charger etc. After extended calculation the appropriate parts of the system are selected in order to be
autonomous. A result of system design is that an amount of the produced energy remains. The wind-solar hybrid
system was designed in this thesis. This system uses an AC bus. It is per-mitted to enlarge the system and it can
connect the other equipment conveniently. In the thesis it is also designed and analyzed the configuration of the
wind-solar energy system, the controller, and inverter. The conclusion of this thesis is to show that the
combination of wind and light energy can be effectively. It improves the use of natural resources. It is a good
demonstration of the social sustainable development’s design and implementation, as well as the experimental
validation results.

Keywords: hybrid charging for solar street light, wind plus solar, power saver lamp.

INTRODUCTION

Global issues such as global warming, rising sea level, deprivation of fossilfuel and rising electricity cost have
accelerated the research and development onalternative energy sources. In recent years, solar and wind source
have become theprominent sources of alternative energy worldwide. Apart from power generationand
transportation system, alternative energy has found their way into smaller scaleapplications such as remote
villages, city lighting system, water pumping forirrigation and desalination.

Street lights are the raised source of light on the edge of a road or walkway, which are switched ON in the
evenings near the sunset time to provide the lighting for the passer's by. Major advantages of street lighting
includes: Prevention of accidents and increase in safety. Studies have shown that darkness results in a large
number of crashes and fatalities, especially those involving pedestrians. Sometimes they are also use to provide
security to keep the nefarious activities at bay. The working principle of solar powered street light is to getting
through solar panel to absorb sunlight, then converting into electric power to store into battery. The battery
provides power for LED lamp in night.

1. Solar Energy

Solar energy is radiant light and heat from the sun that is harnessed using range of ever-evolving technologies
such as solar heating, photovoltaics, solar thermal energy. Solar energy is present on the earth continuously and
in ample manner. Solar energy is easily available. It is pollution free and also reasonable in cost. It also has low
running cost. Only difficult part with solar system is it cannot harvest energy in bad weather condition. But it
has greater productivity in all other energy sources with high initial investment. It has extensive life span and
has zero emission.

2. Wind Energy

Wind energy is the energy which is extracted from wind. We have to design wind mill. It is renewable energy
sources. Wind turbines convert the kinetic energy of the wind into mechanical power by rotating propeller-like
blades around the rotor. The rotor turns the drive shaft, which turns on electric generator to convert mechanical
power into electricity

SYSTEM DESCRIPTION

1. Arduino Nano

Although microcontroller type PIC is usually used in programming and software field, Arduino has become
very popular in the world in recent times. It is based on Arduino's past wiring and processing projects.
Processing is written for non-programming users. Arduino wiring is produced on the basis of the programming
language. The common feature of both is that it provides an environment where even the basic knowledge of
electronics and programming can easily design. Arduino is now becoming more and more common nowadays.
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Even unmanned aerial vehicles made with Arduino, which is used almost every field, are visible. The causes of
the spread of Arduino at such a rapid rate are;
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e [t can be used on all platforms due to the simplicity of the development environment with driver usage.
e With the help of the advanced library, even complex operations can be easily solved.

e Programs written in Arduino can run fast because they are not run on any other platform.

e There is a lot of hardware support that is compatible with Arduino and can work together.

¢ Communication with the environment is easy because it is open source.

o [f there are any problems due to a large number of Arduino users, the solution can be easily reached.

2. Regulated Power Supply:-

The power supply selected for feeding the control circuit of the servomotors is capable of delivering the same
current even if all the synchronous servomotors are operating. When all servo motors are operated at the
same time, they draw 0.5A current. In addition, 5 V was needed for the Arduino used for robot movement in
the project. This requirement is provided by a 5V power supply.

Component List:
1. Step down transformer

2. Voltage regulator

3. Capacitors

4. Diodes

Let’s get into detail of rating of the devices :

Voltage Regulator

As we require a SV we need LM7805 Voltage Regulator IC.
7805 IC Rating:

¢ Input voltage range 7V- 35V

e Current rating I._ 1A

e Output voltage range Vmux=5.2v.VMin=a.8v
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LM7805 PINOUT DIAGRAM
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Fig 5: Regulator IC 7805

Transformer
Selecting a suitable transformer is of great importance. The current rating and the secondary voltage of the
transformer is a crucial factor.

e The current rating of the transformer depends upon the current required for the load to be driven.

e The input voltage to the 7805 IC should be at least 2V greater than the required 2V output, therefore it
requires an input voltage at least close to 7V.

e So I chose a 6-0-6 transformer with current rating 500mA (Since 6%\2 = 8.4V).

Rectifying Circuit
The best is using a full wave rectifier

o Its advantage is DC saturation is less as in both cycle diodes conduct.
e Higher Transformer Utilization Factor (TUF).

1N4007 diodes are used as its is capable of withstanding a higher reverse voltage of 1000v whereas 1N4001 is
50V

Fig 6: Rectifying Circuit

Capacitors
Knowledge of Ripple factor is essential while designing the values of capacitors

It is given by

e Y=1/(4V3fRC) (as the capacitor filter is used)
1. f=frequency of AC ( 50 Hz)

2. R=resistance calculated

R=V/I,

V= secondary voltage of transformer

1. V=6V2=8.4

2. R=8.45/500mA=16.9Q standard 18Q chosen

81

Special Issue on Current Trend on Research in Applied Science, Management and Technology



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - IV 2022) UGC CARE APPROVED JOURNAL

3. C=filtering capacitance

We have to determine this capacitance for filtering
Y=Vacrms/Vac

Viems = Vi/2V3

Vie= Vax-(Vi/2)

Vi= VMax- Vmin

e V,=5.2-48=0.4V

®  Vicrms= 3464

* Vie-sy

e Y=0.06928

Hence the capacitor value is found out by substituting the ripple factor in Y=1/(4V3fRC)
Thus, C= 2314 pF and standard 2200uF is chosen

Datasheet of 7805 prescribes to use a 0.01pF capacitor at the output side to avoid transient changes in the
voltages due to changes in load and a 0.33pF at the input side of regulator to avoid ripples if the filtering is far
away from regulator.

1
TR1 1N4007 . 7805
6 D1
u L vo 2
Q
INPUT 6
— o =2 ouTPUT
230V 50Hz 0 = C1
< D2 2200uF 01uF
N
4

b -
1N4007
Fig 7: Full Step down Voltage Regulator Circuit

3. Mppt Charge Controller:-

An MPPT, or maximum power point tracker is an electronic DC to DC converter that optimizes the match
between the solar array (PV panels), and the battery bank or utility grid. To put it simply, they convert a higher
voltage DC output from solar panels (and a few wind generators) down to the lower voltage needed to charge
batteries.

Solar cells are neat things. Unfortunately, they are not very smart. Neither are batteries - in fact, batteries are
downright stupid. Most PV panels are built to put out a nominal 12 volts. The catch is "nominal". In actual fact,
almost all "12-volt" solar panels are designed to put out from 16 to 18 volts. The problem is that a nominal 12-
volt battery is pretty close to an actual 12 volts - 10.5 to 12.7 volts, depending on state of charge. Under charge,
most batteries want from around 13.2 to 14.4 volts to fully charge - quite a bit different than what most panels
are designed to put out.

Here is where the optimization or maximum power point tracking comes in. Assume your battery is low, at 12
volts. An MPPT takes that 17.6 volts at 7.4 amps and converts it down so that what the battery gets is now 10.8
amps at 12 volts. Now you still have almost 130 watts, and everyone is happy.

Ideally, for 100% power conversion you would get around 11.3 amps at 11.5 volts, but you have to feed the
battery a higher voltage to force the amps in. And this is a simplified explanation - in actual fact, the output of
the MPPT charge controller might vary continually to adjust for getting the maximum amps into the battery.

The Power Point Tracker is a high-frequency DC to DC converter. They take the DC input from the solar
panels, change it to high-frequency AC, and convert it back down to a different DC voltage and current to
exactly match the panels to the batteries. MPPT's operate at very high audio frequencies, usually in the 20-80
kHz range. The advantage of high-frequency circuits is that they can be designed with very high-efficiency
transformers and small components. The design of high-frequency circuits can be very tricky because of the
problems with portions of the circuit "broadcasting” just like a radio transmitter causing radio and TV
interference. Noise isolation and suppression becomes very important.
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4. Solar Pv Module:-

A single solar cell cannot provide required useful output. So to increase output power level of a PV system, it is
required to connect number of such PV solar cells. A solar module is normally series connected sufficient
number of solar cells to provide required standard output voltage and power.

In a solar module the solar cells are connected in same fashion as the battery cell units in a battery bank system.
That means positive terminals of one cell connected to negative terminal voltage of solar module is simple sum
of the voltage of individual cells connected in series in the module.
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The normal output voltage of a solar cell is approximately 0.5 V hence if 6 such cells are connected in series
then the output voltage of the cell would be 0.5 x 6 =3 Volt.

5. Wind Power:-

Wind turbines can be used as stand-alone applications, or they can be connected to a utility power grid or even
combined with a photovoltaic (solar cell) system. For utility-scale (megawatt-sized) sources of wind energy, a
large number of wind turbines are usually built close together to form a wind plant, also referred to as a wind
farm. Several electricity providers today use wind plants to supply power to their customers.

Stand-alone wind turbines are typically used for water pumping or communications. However, homeowners,
farmers, and ranchers in windy areas can also use wind turbines as a way to cut their electric bills.

T

Savonius VAWT Modern HAWT GiromillDarrieus VAWT

Small wind systems also have potential as distributed energy resources. Distributed energy resources refer to a
variety of small, modular power-generating technologies that can be combined to improve the operation of the
electricity delivery system.

6. Current and Voltage Sensor

Voltage Sensor

A voltage sensor is a sensor used to calculate and monitor the amount of voltage in an object. Voltage sensors
can determine the AC voltage or DC voltage level. The input of this sensor is the voltage, whereas the output is
the switches, analog voltage signal, a current signal, or an audible signal.

Sensors are devices that can sense or identify and react to certain types of electrical or optical signals. The
implementation of a voltage sensor and current sensor techniques has become an excellent choice for the
conventional current and voltage measurement methods.

That is, some voltage sensors can provide sine or pulse trains as output, and others can produce amplitude
modulation, pulse width modulation, or frequency modulation outputs.
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In voltage sensors, the measurement is based on a voltage divider. Two main types of voltage sensors are
available: capacitive type voltage sensor and resistive type voltage sensor.

Current Sensor

The ACS712 is a fully integrated, hall effect-based linear current sensor with 2.1kVRMS voltage isolation and a
integrated low-resistance current conductor. Technical terms aside, it’s simply put forth as a current sensor that
uses its conductor to calculate and measure the amount of current applied.

For current sensors that work by direct sensing, ohm’s law is being applied to measure the drop in voltage when
flowing current is detected.

We’ve established a general idea of what current sensors are applicable for earlier. Well, with the ACS712 IC
being able to detect both AC/DC current, it can be used in a wider range of applications apart from electrical
appliances. Be it Arduino/other microcontroller usages, or industrial, commercial, and communication
applications, it can be found applicable.

The ACS712 current sensor can be connected to your Arduino board through a series of jumper wires
connections based on its pinout. However, here at Seeed, we understand the complications and complexity of
doing so.

7. Solar Street light:-

Most solar LED street light systems choose the high-power white LED as the lighting source now. Compared to
other lighting source, it has a remarkable energy saving, low maintenance cost and several advantages, Thus it's
very suitable for the public lighting.
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8. Lead Acid Battery:-

Lead acid batteries are the most commonly used type of battery in photovoltaic systems. Although lead acid
batteries have a low energy density, only moderate efficiency and high maintenance requirements, they also
have a long lifetime and low costs compared to other battery types. One of the singular advantages of lead acid
batteries is that they are the most commonly used form of battery for most rechargeable battery applications (for
example, in starting car engines), and therefore have a well-established established, mature technology base.

Filler Cap

Hard Rubber
‘ase

Terminals

T -

Plate Supports

A lead acid battery consists of a negative electrode made of spongy or porous lead. The lead is porous to
facilitate the formation and dissolution of lead. The positive electrode consists of lead oxide. Both electrodes are
immersed in a electrolytic solution of sulfuric acid and water. In case the electrodes come into contact with each
other through physical movement of the battery or through changes in thickness of the electrodes, an electrically
insulating, but chemically permeable membrane separates the two electrodes. This membrane also prevents
electrical shorting through the electrolyte.

Block Diagram of Project
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This is basic block diagram is show the basic structure of this project. In this project adding the power of solar
and wind then provide the MPPT charge controller. The charge controller is converting the suitable voltage for
batter to charging. After full charge power disconnects and moves the standby condition. Then battery provides
the power for duck to down and time control light diming circuit. Street light ON automatically by using solar
panel feedback signal.

Programing Softwares

Arduino is an open-source electronics platform based on easy-to-use hardware and software. Arduino boards are
able to read inputs - light on a sensor, a finger on a button, or a Twitter message - and turn it into an output -
activating a motor, turning on an LED, publishing something online. You can tell your board what to do by
sending a set of instructions to the microcontroller on the board. To do so you use the Arduino programming
language (based on Wiring), and the Arduino Software (IDE), based on Processing.

Over the years Arduino has been the brain of thousands of projects, from everyday objects to complex scientific
instruments. A worldwide community of makers - students, hobbyists, artists, programmers, and professionals -
has gathered around this open-source platform, their contributions have added up to an incredible amount of
accessible knowledge that can be of great help to novices and experts alike.

Arduino was born at the Ivrea Interaction Design Institute as an easy tool for fast prototyping, aimed at students
without a background in electronics and programming. As soon as it reached a wider community, the Arduino
board started changing to adapt to new needs and challenges, differentiating its offer from simple 8-bit boards to
products for IoT applications, wearable, 3D printing, and embedded environments.
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CALCULATIONS AND RESULTS
The total power generated by this system may be given as the addition of the power generated by the solar PV
panel and power generated by the wind turbine.

Mathematically,it can be represented as Ptotal= N*Pwind + Nsolar*Psolar

Where,

Ptotal= Total Power Generated Pwind= Power Generated by wind N= No. of wind turbine
Psolar= Power Generated by Solar Nsolar= No. of Solar Panel

= Calculations for Wind Energy
The power generated by wind energy is given by, Power = (density of air * swept area * velocity cubed)/2

PW = Als. (AW) (V) 3

Where,

P is power in watts (W)

is the air density in kilograms per cubic meter (kg/mA3) AW is the swept area by air in square meters (mA2)
V is the wind speed in meters per second (m/s).

Fig.4: Matlab Wind Results

The above figure shows the total power developed by inconsistent wind and its output in DC voltage and
current.

= Calculations for Solar Energy
To determine the size of PV modules, the required energy consumption must be estimated. Therefore, the power
is calculated as

PSolar = Ins (t) * ASolar*Effe(pv)

Where,

Ins (t)=isolation at time t (kw/ m2) ASolar = area of single PV panel (m2)
Effepv= Overall efficiency of the PV panels. Overall efficiency is given by,
Eff(pv)=H * PR

Where,

H = Annual average solar radiation on tilted panel. PR = Performance ratio

CONCLUSION

Wind energy and solar energy are renewable. They are non-polluting and zero emission new energies. They
have gradually become the main energy source the future of the world is using. Wind-solar hybrid streetlights
are a fairly typical comprehensive application. Their main components are solar photovoltaic panels, a lead-acid
storage battery, a control system, an inverter, a wind power generator, a lamp-post and a light source. Wind-
solar hybrid streetlight working principle is: The systems use natural wind and solar energy as power. Wind
wheel absorbs the wind energy to make the wind generator rotating, making the wind energy into electrical
energy. Electric cur- rent through the controller of the rectifier makes the alternating current into direct current
by the voltage stabilizing effect. Then electric power will charge the battery pack, and the battery will store the
electric energy. At the same time, the solar energy will transform into direct current by using the photovoltaic
effect. The electric power will be used for the load, or stored in battery for standby.

From the sources of energy, solar energy and wind energy are highly complementary in time and
geographically. Daytime sunlight is the strongest, but the wind is very small. In the evening after the sunset, the
light is very weak, but because the surface temperature changes, the wind power are stronger. In summer, the
sun light is strong but wind is small. In winter, the sun light is weak but there is enough wind. So the wind-solar
hybrid streetlight system is an independent system based on of the best resource conditions.
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RESULT

They will work at a time but wind turbine continuously working because it’s depend on traffic on the road,
more traffic create more wind power. This hybrid street light charge battery day and night. Hence, This system
does not depend on sun light. This street light works on cloudy area and rainy session.

Time PV PV current Wind Wind PV power Wind Total
Voltage voltage current power power
4am 00.0 0.0 14.2 1.2 00.0 17.04 17.04
6am 10.0 0.1 14.3 1.3 1.0 18.59 19.59
Bam 12.1 06 13.1 0.9 7.26 11.79 19.05
10am | 136 1.1 5.0 0.1 14.96 05 15.01
12am | 14.4 1.6 12.0 0.5 23.04 6.0 29.04
2pm 14.5 1.6 13.2 1.2 23.20 15.84 39.04 |
|
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Development of Virtual Assistant for Laptop
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ABSTRACT

This is a system developed for the laptops to ease the workloads of users. Nowadays we require to do same
tasks repeatedly in daily checking the services, inspecting, and so on. We regularly open our email, YouTube,
Wikipedia, Google, Reminders according to our need. This purposed system will make you to do this task by
giving voice instructions. It also does some automation tasks like WhatsApp automation, Google automation,
and YouTube automation. Also provide some OS features like shutdown the system, capture screenshots by
taking your instructions.

Keywords: Send-email, automation, OS features, virtual assistant

INTRODUCTION

A virtual assistant (VA) is a programme that recognises voice instructions and does tasks on the user's behalf.
They use a combination of specialised computer chips, microphones, and software to listen for precise spoken
commands from you and respond in the voice you choose. The popularity of speech-enabled smart assistants is
growing, owing to the availability of a growing number of network services and an expanding number of new
skills. However, their ability to extract real-time visual information from video data, whether about the person
or the environment, limits their potential.

Speech recognition can be very useful if do not want to types commands or use keyboard. Simply put, you're
conversing with the machine, and your words appear on the screen. It was created to provide a simple way to
write on a computer and to assist people with a variety of disabilities. It is useful for users with hand disabilities,
who often find typing impossible or painful. Voice-recognition apps can also help people with spelling issues,
because well-recognized words are almost always pronounced correctly. Scientists trained voice assistants to
listen to and reply to our queries in a more natural and understandable way using text written by people online.
Most speech-enabled smart assistant do not provide the facility of automation like WhatsApp automation,
Google chrome automation. Also, they do not provide to so OS features with just commands like capturing
screenshot, shutdown the system, sending emails, telling IP address, etc. Current virtual assistants can open
apps, set alarms or reminders, but do not read a book by translating it into another language.

To overcome the problems listed above and to make virtual assistant more powerful, this system provide an
advanced featured virtual assistant that will do all these specified tasks.

Data Driven Service Workflow
General Data Anaysis Process

The Figure Below Shows The Process:

Raw Data
Clean
Data Is y Dataset
Collected Processed
L\
o =
Product 5
Report

Reality

Models &
Algorithms

Make
Decisions

Fig. 1: Data Driven Analysis [8]
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We begin by gathering raw data, cleaning it up, processing and exploring it, applying models and algorithms,
and then communicating reports to the decision maker.

Speech Recognition Algorithm

Speech is the method for communication, and it is also essential for understanding and to communicate with
others. Speech recognition is a technique used on computer programmes to assist them understand spoken
words in Artificial Intelligence.

A general Speech Recognition system can simply be coupled with a conventional data analytics architecture and
can accomplish the activities listed below:

e Provide input as speech.

e This is the phase of the data pre-processing procedure where we clean up the data so that the computer can
process it.

e Conversion from stereo signal to monochrome signal takes place & passed to the frequency domain.

e Synthesis of recognised words to assist the machine in speaking in a dialect that is similar to that of the
human.

Stereo signal
to
Monochrome

Time to @QUEQ

Analog to
Digital

t T -D i f . \
InpuSiSIf;ech Igiracotggim - Frequency [ Domain ]
‘ domain \ distributed /
signals
N lizati Frequency
ormatization Distribution

Fig. 2: Speech recognition process

The first stage in developing a voice recognition algorithm is to develop a system that can read audio files
(-wav,.mp3, etc.) and comprehend the information contained inside them. We can use Python libraries to read
these files and analyze them for analysis. This phase is used to represent audio signals as structured data points.

o Recording: It is a file that commands and act as an input to the algorithm. After that, the algorithm examines
the contents of the file and builds a voice recognition model from it.

e Sampling: All signals from a recording are digitized and saved. Because machines only understand numeric
input, these digital signatures are difficult for software to operate with. The method of converting these digital
data into discrete numeric form is known as sampling.

Amplide
L

30 { d L
0 1 3 3 4 5 5

Time{milliseconds)

Fig. 3: Input Audio Signal
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METHODOLOGY

General Structure

In light of the findings, the voice application will be used in the following three ways: First, to issue commands
to the computer, next to input data into the computer, and ultimately, to communicate with other people. We'll
talk about general components for voice applications in this part. The general structure of speech is divided as:

Front-End Interfaces

The user will have direct access to the interface and communication users by offering Input and Output with
visual designs and an icon-based menu in the front-end-interface. It receives user speech prompts and responds
by providing users with a voice recognition system that detects voice inputs and, in most cases, generates audio
feedback to users after various other components of the system have completed their orders.

Front-end interfaces <:> End-users

Voice recognition system <:> Database

Fig. 4: General structure of voice application

End-Users
End users are those who use the applications on the devices like mobile and laptops. They will utilize this
device for voice communication and feedback via the application.

Database

Here, some files or commands are already put to give desired output to the user. While the system application
for language type can provide extra explanations to users or provide functions based on files in the database in
extension, the system requires the installation of an additional text file database to add and update.

Voice Recognition System

This system has the ability to process the input and provide the desired output to the user according to the input
received. It serves as a gateway for the user. In a nutshell, we should examine voice recognition system to
clearly understand user voice commands and to receive feedback from the system. It contains all of the
processes by which application systems direct for constructing speech signals to text data and a few forms of
key meaning of speech.

Obseravations

From the last few years, the virtual assistants have competed with one another in many ways. We found many
new features with upgraded versions as long as days passed. Having a virtual assistant can enable us to achieve
the time, work, and lifestyle balance you desire. Just like any other profession, you'll need to put a lot of efforts
and continuity. You will be able to manage your time and work from anywhere if you have a virtual assistant.
You will have the power to choose what you want to deal with and what duties you want to perform.

A lot of virtual assistants are available in the market and daily they are updating with the newest technologies.
We studied various assistants and observed markable differences. The following tables provide a comparison in
their performances.

Table I: Comparison of different VA

Functions My VA | Alexa | Cortana | Google
WhatsApp Automation Yes Yes No No
IP address detail Yes Yes Yes Yes
Wikipedia Yes Yes Yes Yes
Set Alarm Yes Yes Yes Yes
Pay Music Yes Yes Yes Yes
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CONCLUSIONS

Natural Language Processing is used by virtual assistants to process the language spoken by the human,
comprehend the question, process the query, and respond to the person with the result. Artificial Intelligence
must be integrated with the device in order for it to perform smartly and control IoT applications and devices, as
well as reply to queries that will search the web for results and process them. It is intended to reduce human
effort by allowing the device to be controlled solely through human voice. This assistant can also be
programmed to connect with other intelligent voice-controlled devices. Machine learning and categorizing
questions in specific result sets and using them in subsequent searches might improve the accuracy of the
devices.
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ABSTRACT

Renewable energy sources are proven to be reliable and accepted as the best alternative for fulfilling our
increasing energy needs. Solar photovoltaic energy is the emerging and enticing clean technologies with zero
carbon emission in today's world. To harness the solar power generation, it is indeed necessary to pay serious
attention to its maintenance as well as application. The IoT based solar energy monitoring system is proposed to
collect and analyzes the solar energy parameters to predict the performance for ensuring stable power
generation. The main advantage of the system is to determine optimal performance for better maintenance of
solar PV (photovoltaic). The prime target of PV monitoring system is to offer a cost-effective solution, which
incessantly displays remote energy yields and its performance either on the computer or through smart phones.
The proposed system is tested with a solar module of 15-20 watts to monitor string voltage, string current,
temperature, and irradiance. This PV monitoring system is developed by a smart Wi-Fi enabled microcontroller
with latest embedded ARM processor that communicates and uploads the data in cloud platform with the Blynk
application. Also the Wireless monitoring system maximizes the operational reliability of a PV system with
minimum system cost.

Keywords: Solar PV, Internet of Things, Mobile Application, Online Monitoring.

I. INTRODUCTION

Solar power plants need to be monitored for optimum power output. This helps retrieve efficient power output
from power plants while monitoring for faulty solar panels, connections and dust accumulated on panels
lowering output and other such issues affecting solar performance. So here we propose an automated IOT based
solar power monitoring system that allows for automated solar power monitoring from anywhere over the
internet. We use NodeMCU based system to monitor a solar panel parameters in the range of 15-20Watt. Our
system constantly monitors the solar panel and transmits the power output to IOT system over the internet. Here
we use IOT application called Blynk to transmit solar power parameters over the internet to IOT dashboard. It
now displays these parameters to the user using an effective UI and also notify user when the output falls below
specific limits. This makes remote monitoring of solar plants very easy and ensures best power output.

Internet of things (IoT) is playing a major and crucial role in the daily life of humans by enabling the
connectivity of many and most of the physical devices through internet to exchange the data for monitoring and
controlling the devices from a remote location, where the devices are becomes intelligent. This technology can
connect a wide range and varieties of things such as animals, humans, smart transport, smart grids, virtual
power grids, smart cities, vehicles, heart monitoring systems, environmental sensing, shopping systems,
automated homes, energy management, assistance for disabled and elderly individuals, cochlear implants,
tracking of things, equipment manufacturing, agriculture, emergency monitoring systems, electronics tool
collection systems, vehicle control etc. according to the survey there is a increase of 31% 1i,e 8.4 billion internet
connected devices from 2016-2017. The connected device may increase to 30 billion by 2020 and which makes
the business market around 7.1 trillion dollars by 2020. By using the IoT we can enable the machine to machine
communication M2M or device to device communication without human intervention.

In the modern life electricity became the important and essential part of the life. For any work now, a day we
require electricity like lighting, heating, refrigeration, cooling, transportation systems what not all the home
appliance works on electricity. In day to day life the consumption of electricity is increased but not decreased.
To compete with the requirement of the public more and more electricity is to be generated and give to the end
users. As the population increases the consumption also increases.

The power is generated in three methods generators, electro chemistry, and photo-voltaic effect.
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Installed Power by Source ason
31st March 2016 (India)
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Fig. 1: The percentage of power sources installed

The electric generator is the most used form to generate the electricity which based on faraday’s law of
electromagnetic induction by transforming the mechanical energy into electrical energy. Storing the electricity
in a battery is called electro chemistry which transforms the chemical energy to electrical energy. The other
source to electricity is renewable energy which transforms the light energy into electrical energy which is
known as photovoltaic effect we call this as solar energy. In this the electricity is generated from free, abundant
sunlight.

The mechanically generated power is cheaper than compared with solar power to produce in large quantities
due to of photovoltaic solar panels. In remote locations where there is no commercial power solar energy
becomes the source for the home and other things. In the recent era the solar panels are deployed dramatically,
and subsidies are given. Due the environmental conditions like global warming the all countries reduced
production of electricity by burning the fossil fuels. A Typical solar module consists of 6x10 photovoltaic solar
cells which can generate the power for residential applications. If requires the more power than more number of
panels to installed. The panel produces DC output power in range of 100 to 365 Watts.

Fig. 2: Solar Panels

To produce huge electricity for the commercial and business purpose no of panels are placed in a array which
are called as solar plants.

Always the output power of the solar panel depends on the radiation reached to the solar cell that converts into
electric energy. If the dust is more on the panel then the less electricity is produced where the effectiveness of
the solar panel decreases. To increase the efficiency of the solar panels some improvement must be done. In
paper we propose a system that monitors the dust formed on the panels. Systems consist of a controller
incorporated with Node MCU, LDR sensor. The controllers check the predefined conditions that are
programmed and detects whether dust is from through the output voltage and give the alerts to the users or the
maintenance in charge. It also uses the things speak cloud to show the received data from sensor and GUI to
monitor.

II. LITERATURE ANALYSIS
K.G.Srinivasan, Dr.K.Vimaladevi and Dr.S.Chakravarthi has develop a “Solar Energy Monitoring System
by I0T” (2020), in this paper the author proposed a system which refers to the online display of the power
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usage of solar energy as a renewable energy. This monitoring is done through raspberry pi using flask
framework. Smart Monitoring displays daily usage of renewable energy. This helps the user to analysis of
energy usage. Analysis impacts on the renewable energy usage and electricity issues.

Many researchers had made many studies in this major problem and proved that 50% of the PV solar panels
performance reduces by the dust accumulation on the cleaned panels.The studies made on the effects that causes
to the solar panel due dirt the by well-known organization in the world google of 1.6 MW solar plant in there
California headquarters [3]. 4.7% average loss is recorded in the pioneer™s investigations by impact of dust in
the solar systems that is made by the authors Hottel e.l. [4]. The authors Salim et al made an investigation on
dust accumulation and stated that there is a 32% reduction of solar power in a span of eight months in a solar
village near Riyadh [5]. The development of monitoring online and the control of system is based on android
platform by Bluetooth interface of mobile phone As a communication link it creates data exchange with the
hardware of power conditioning unit, with the help sensing circuits the value of Current and the voltage
measurement of the renewable source is processed by the micro controller of the microchip [6].

Then the parameter are Sent to the personal computer over USB and the system is observed instantly. The
system is monitored daily, weekly and monthly.Author Garg of Roorkee made an experiment and discovered
that panel would reduce 8% average transmittance by the accumulation of dirt on 45-degree tilted glass plate
after a 10-day period [7]. Due to accumulation of dust on the panels it is observed that useful energy is reduced
by 30%. The common methods used to clean the dust are by spraying water on the panels with cleaning agent.
Vibrating the panels with motors as the cell phone vibrates so that the dust goes off from the panels. The dust
jumps off from the panels by creating a positive charge. By using a brush manual, we must clean the PV panels.
Solar panel monitoring is important. It is vital that solar panels are monitored regularly in one way or another.

You need to make sure they are operating correctly, and the system is generating as much as predicted. If you
have solar panels installed, you should at the very least check the generation meter once a week and take a note
of the reading [8]. And should go to the place of the panels arranged and note the readings every time. It is a
manual checking procedure, always should go to the place of solar panel system arrangement to note down the
readings. So, it is not possible to take readings all the time, whenever required should go to the place of system
arrangement. And optimum power cannot be obtained due to no proper alignment of solar power [9].

Goto, Yeshihiro, has explained that the integrated system that monitors and manages the has developed and it
has started operation. The System can operate and maintain above 200,000 telecommunication power plants,
which includes inverters, rectifiers and air conditioning Plants, is installed above 8000 buildings to improve the
user interface which use the communication technologies and the information of Feature system and it integrate
management and remote monitoring functions into single system [10].

III. PROPOSED SYSTEM

The most conspicuous part of a residential solar power system is the solar panels. Thin-film semiconductor or
crystalline silicon is used make the P V solar cell for many of the residential applications. These photovoltaic
(PV) devices contain semiconductors that generate electricity directly from sunlight. The electrical devices are
powered, or it is send to the grid when electrons are made free by solar energy in these materials. One of the
most important aspects of getting your solar panels to produce electrical energy at optimum efficiency is
keeping them in full and direct sunlight. Solar monitoring systems will track the amount of electricity your solar
panels have generated and contributed to the power grid.

For the sensing the light we have used a light dependent resistor is component varies the resistance with the
light intensity that fall on it and can different a night and a day There are many potential ways of monitoring
solar panels. There are high tech solutions which upload data continuously to a web portal which allows you to
monitor your systems performance from anywhere in the world.

In this proposed system we have an open source IOT cloud platform application Blynk is used. To use this user
has create an account which contains different channels for monitoring of different parameters in the system or
in the monitoring the parameters in a remote device.

This cloud enables the administrator or the user to visualize the data in graphical representation. With internet-
based monitoring, energy output data is transferred to a router, making it available through an online interface.
The main advantage of systems like these is that your solar panel output information is readily available
anywhere you can get an internet connection.
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IV. Block Diagram

Fig.2: Block Diagram

We placed solar panel at the outside of project so that it could convert solar energy into electrical energy. This
energy is then measure with the help of voltage sensor which a potential divider circuit which can measure
voltage at the output. This measured voltage is then fed to the controller which is NodeMCU controller with
inbuilt Wi-Fi. For detection of luminance we are using light sensor which is LDR (light dependent resistor).
This sensor will give high resistance in the absence of light and gives low resistance when light intensity
increases. Both sensors are connected to the controller so that values of sensor could be read and displayed.
Value can be monitor on LCD and IOT device which could be Laptop or mobile. To interface LCD with
Controller an I2C module is used to convert serial data from controller to parallel data for LCD.

V. Circuit Description:
The proposed system consist of NodeMCU controller, solar panel, potential divider circuit as voltage sensor,
LDR sensor for light detection and LCD display with I2C module to interface with controller.
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Fig.3: Circuit Diagram

Node MCU

The node MCU acts as a key processing element for the proposed system as shown in figure 1 which is
developed by ESP8266 open source community of micro-controller on single board that can be programmed
using the Arduino IDE having a RAM size of 128Kbytes and program storage capacity of 4 Mega Bytes. It can
be powered by a USB cable, having a operating voltage of 3.3 to 5 volts and an in built Wi-Fi SoC Architecture.
The figure 6 show that Node MCU

0.5cm/0.20"
Fig.4: NodeMCU Controller
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Solar Panel

The electricity generated by capturing the sun light is called as solar energy which is used for business and
home purpose. The natural nuclear reactor is sun which releases the energy with tiny packets called photons.
The atoms lose the electrons when the photons hit the solar cells. A solar panel is made of multiple panels that
wired together, more electricity is generated by the more panels we deploy. Silicon like semiconductors is used
to make the PV photovoltaic solar panels as shown in figure 7. Direct Current is generated by the solar panels.
Most of the electrical appliance works on AC supply can AC can be less expensive for transmit to long

distances.
> - =
4 Extra electricity may |
be used by the grid
A SUNLIGHT
2 An inverter converts electricity ]
- wveRTen l X from DC to alt 1t t (AC)
Y. SOLAR PANEL
|
M
é 3 The AC powers your home J
——— I -
Fig.5: Solar Panel
LCD

All sensors value will be indicating on LCD display which is connected to the controller via I2C module which
convert serial data from controller to parallel data for LCD display. I2C module has 4pins which are connected
to the digital pins of controller. SCL and SDA pins of module are connected at D1 and D2 pins respectively.
Rest 2 pins are ground and supply pins which are connected to ground and supply pins of controller.

Fig.6: LCD with I2C

LDR

Photo conductivity is the main working principle of a LDR or light dependent resistor. All the electrons in the
semiconductor of the valance band excites when the light or photos fall on the resistor. When the light falls on
the LDR resistance gets decreased and increase in the dark or called as dark resistance. Basing on the materials
the LDR"s are classified in to two types Intrinsic Photo Resistor and Extrinsic photo resistor.

&*"Of’

Fig.7: LDR
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CONCLUSION

An IoT based virtual solar energy monitoring system is developed using a low-cost smart microcontroller. The
cloud-based Blynk application shows the measured solar parameter in real time through mobile. The monitored
parameters show the optimized result that matches approximately with Electrical ratings of solar module tested
under Standard Test Condition (STC). The proposed work helps to predict the performance of the Solar PV
module through remote access. This can be extended for a large-scale solar plant to take preventive action by
regularly monitoring the performance of the solar plant. It will be highly useful for the industrial and
commercial application.

FUTURE SCOPE

This project can be further enhanced, by using the results of this current project, i.e. the monitored values
obtained are helpful in predicting the future values of the parameters considered. Prediction of the amount of
solar energy will be stored in the battery. The data stored in cloud can also be analyzed using the MatLab. The
CSV file from the cloud is taken for analysis in R. The web application can be developed for interaction with
the end user; the user can also predict values of the future events. In the same way we can go for android
application also. During the prediction two or more models can be used for same dataset, to find the accuracy of
each model. The motive of the paper is to enhance the sharing out of power in India where hitches like load
shedding a common situation.

REFERENCES
1. K.G.Srinivasan, Dr.K.Vimaladevi and Dr.S.Chakravarthi has develop a “Solar Energy Monitoring System
by IOT”, Special Issue Published in Int. Jnl. Of Advanced Networking & Applications (IJANA) (2020).

2. Kabalci, Ersan, Alper Gorgun, and Yasin Kabalci. "Design and implementation of a renewable energy
monitoring system." Power Engineering, Energy and Electrical Drives (POWERENG), 2013 Fourth
International Conference on. IEEE, 2013.

3. Jiju, K., et al. "Development of Android based on-line monitoring and control system for Renewable
Energy Sources." Computer, Communications, and Control Technology (I4CT), 2014 International
Conference on. IEEE, 2014.

4. Goto, Yoshihiro, et al. "Integrated management and remote monitoring system for telecommunications
power plants with fully DC-powered center equipment." INTELEC 07-29th International
Telecommunications Energy Conference. IEEE, 2007.

5. Suzdalenko, Alexander, and Ilya Galkin. "Case study on using non-intrusive load monitoring system with
renewable energy sources in intelligent grid applications." 2013 International Conference-Workshop
Compatibility And Power Electronics. 2013.

6. Nkoloma, Mayamiko, Marco Zennaro, and Antoine Bagula. "SM 2: Solar monitoring system in Malawi."
Kaleidoscope 2011: The Fully Networked Human?- Innovations for Future Networks and Services (K-
2011), Proceedings of ITU. IEEE, 2011.

7. Wang, Li, and Kuo-Hua Liu. "Implementation of a web- based real-time monitoring and control system for
a hybrid wind-PV-battery renewable energy system." Intelligent Systems Applications to Power Systems,
2007. ISAP 2007. International Conference on. IEEE, 2007.

8. P. Gopi Krishna et. al. “Design and development of smart energy meter for effective use of electricity in
IoT applications” International Journal of Engineering & Technology, 7 (2.8) (2018) 115-119

9. P. Gopi Krishna et. al “Design and development of bi-directional IoT gateway using ZigBee and Wi-Fi
technologies with MQTT protocol” International Journal of Engineering & Technology, 7 (2.8) (2018)
125-129

10. Shaik Razia, P.Swathi Pryathyusha, N.Vamsi Krishna “A Comparative study of machine learning
algorithms on thyroid disease prediction” International Journal of Engineering and Technology(UAE),
ISSN No: 2227-524X, Vol No: 7, Issue No: 2.8, Page No: 315-319, March 2018.

11. "Internet of Things: Science Fiction or Business Fact?" (PDF). Harvard Business Review. November 2014.
Retrieved 23 October 2016.

12. Mattern, Friedemann, and Christian Floerkemeier. "From the Internet of Computers to the Internet of
Things." From active data management to event-based systems and more. Springer Berlin Heidelberg,
2010. 242-259.

97

Special Issue on Current Trend on Research in Applied Science, Management and Technology



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - IV 2022) UGC CARE APPROVED JOURNAL

13.

14.

15.

16.

17.

18.

19.

Stankovic, John A. "Research directions for the internet of things." IEEE Internet of Things Journal
1.1(2014): 3-9.

Gubbi, Jayavardhana, et al. "Internet of Things (IoT): A vision, architectural elements, and future
directions." Future generation computer systems 29.7 (2013): 1645-1660.

DOE (2011), “Integrated resource plan for electricity 2010-2030”, Department of Energy, 25 March 2011.
DEA (Department of Environmental Affairs) (2016), “Cabinet approves gazetting of Renewable Energy
Development Zones”, website, www.environment.gov.za/ mediarelease/cabinet_gazetting_redz (accessed
14 April 2016).

Efkm (2011), “Energy strategy 2050 - from coal, oil and gas to green energy”, Danish Ministry of Climate
and Energy on behalf of the Danish Government, Copenhagen, http:// www. efkm. dk/ sites/ kebmin. dk/
files/ news/ from-coal-oil-and-gas-togreenenergy/Energy%20Strategy%202050%20web.pdf (accessed 13
May 2016).

Energinet.dk (2016), “New record-breaking year for Danish wind power”, http:// energinet. dk/EN/El/
Nyheder/ Sider/Dansk-vindstroem-slaar-igen-rekord-42- procent.aspx

IEA (International Energy Agency) (2016a), System Integration of Renewables: Implications for
Electricity Security, OECD/IEA, Paris

IEA (2016b), RE-powering Markets: Market Design and Regulation during the Transition to lowCarbon
Power Systems, OECD/IEA, Paris.

98

Special Issue on Current Trend on Research in Applied Science, Management and Technology



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - IV 2022) UGC CARE APPROVED JOURNAL

Three Phase Fault Detection in Transmission Line Using IOT

S. A. Kale, Sagar Sarode, Sourabh Shahu, Shanu Shelki, Ritesh Shende, Swapnil Chawre, Amit Singh
and Nitesh Lavhare
Department of Electrical Engineering, Jhulelal Institute of Technology, Nagpur, India

ABSTRACT

The fault occurred in transmission line is very much riskey for the locality. In HV and EHV transmission line
there are less fault occurrence but in locality the fault happening is more as compared to outside in
transmission line. In our prototype we build a model which is to be detect the fault in transmission line by
comparing the voltage signal between the transmission line and a reference value, the reference value is
predecided and if the transmission line voltage is more than or less than reference value then fault is to be
shown in display. The information regarding fault happening in particular phase is send to web page via IOT
device which is NODE MCU(Esp32) and also shown in display. The optocoupler is used to sense the voltage
and send output to microcontroller IC. Here microcontroller IC ESP32 is used in this IC programming is to be
done which compare the voltage signal and send output to 10T module and display. The power supply is
provided to supply 5-volt dc power to all component this supply is different from the supply which is used to
check the fault occurrence.

INTRODUCTION

As we seen our surrounding the fault occurred in the transmission line is very common in rainy season and it is
very dangerous for us. The electrical power system is growing in size and complexity in all sectors such as
generation, transmission, distribution, distribution so in this complex network fault is happened which results in
several economic losses and reduce reliability of electrical system. We take care to resolve this fault as soon as
possible, if we failed to resolve this then it can cause complete black our or grid failure. Generally the 70% to
90% of faults on overhead lines, most of the faults occurred due to lighting smiles, storm, flashover these is
very harmful for the society. In transmission line this type of faults line to line faults line to ground fault there
are many types of faults. Due to faults power failure and also damage the electric equipment. In electricity
journey the generation of transmission, distribution, utilization of electrical power is called electrical technology
in power generation transmission and distribution many components are involved.

So there are many types of electrical faults or faults like in transmission lines occurs in transmission system like
line to line faults and line to ground fault in power system etc. In the project will show you the prototype of
three phase fault detection system. Mainly occurred in H.V transmission line our project accurately detect the
distance of three phase fault from source system and display on control panel by using ESP32. In this project we
use sensing device which is present on the line even though L-L ,L-Gnd and any unsymmetrical fault was
occurred it will show on display. ESP32 is a heart of our project it will detects the fault, analyses and classifies
these faults and then, determined the fault distance. Then, the fault information is transmitted to the cloud and
the Mobile app in fraction of second.

SYSTEM DESCRIPTION

A. Arduino Nano

ESP32 is a series of low-cost, low-power system on chip microcontrollers with integrated WiFi and dual-mode
Bluetooth. Its robust application is that it is capable of functioning reliably in industrial environments, and its
operating temperature ranges from —40°C to +125°C. Powered by advanced calibration circuitries, ESP32 can
dynamically remove external circuit imperfections and adapt to changes in conditions.
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e The ESP32 have reliable board, firmware, and peripherals. The processing power also creates secure socket
layer connections and great essential requirements in the world of IoT.

e ESP32 devices have more GPIO to work with more useable and complicated projects. It is a better suited for
every situation where an application needs a microcontroller.

e Programs written in Arduino IDE can run fast because they are not run on any other platform.

e There is a lot of hardware support that is compatible with ESP32 and can work together.

e Communication with the environment is easy because it is open source.

o [f there are any problems due to a large number of Arduino users, the solution can be easily reached.

B. Regulated Power Supply

The developing three phase fault detection system prototype we used 3 transformer for step down 230v AC into
12v AC for safety purpose only. In addition, 5 V was needed for the ESP32 microcontroller is use to read or
monitor 3 phase wire status via isolation circuit. This requirement is provided by a 5V power supply, we also
need 9v battery for fault signal detection.

Component List
1. Step down transformer

. Microcontroller ESP32
. LCD Display (16%2)
. Rectifier filter circuit (AC to DC)

2

3

4

5. Optcouplor

6. Relay module
7. Battery

8. Buzzer
Let’s get into detail of rating of the devices :

TRANSFORMERS
diagram we used three phase fault detection system using phase R,B and Y we required 3 step down centre
tapped transformer with same rating.

Transformer Rating
o For safety purpose we have to step down the voltage of the transformer.

o For this purpose we choose 230V/12 V, 500mA.
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LCD Display (16%*2)
e The term LCD stands for liquid crystal display

e These displays are mainly preferred for multi-segment light-emitting diodes and seven segments. The main
benefits of using this module are inexpensive; simply programmable, animations, and there are no
limitations for displaying custom characters, special and even animations

e The operating voltage of this LCD is 4.7V-5.3V
e The utilization of current is ImA with no backlight
Every character can be built with a 5x8 pixel box

The alphanumeric LCDs alphabets & numbers.

VSSVDDVORS RW E DO DI D2 D3 D4 DS D8 D7 A K

Rectifying Circuit
For this purpose we using a full wave rectifier

e With this device you will have a source of low voltage , DC power suitable as a replacement of battery.

e As we already converted 230V AC to 12V AC without using other voltage regulation circuitary we chose
this circuit.

e Hence with the use of this circuit we convert 12V AC to DC without any ripple.

A By
—»N —l

Fig 6: Rectifying Circuit

Optocoupler
We use protection like electric isolation, For this purpose we use PC 817 because it is reliable to use due to its
functionality

e Rectifier is converting the HIGH AC to HIGH DC and resistance is lowering down the DC voltages. The DC
voltages coming out from the resistance is lower in voltages but it has a noise that is not effective to use as
the signal. To convert it to the proper signal we use the optocoupler.

e The optocoupler generates the same type of single pulse no matter how much the signal has noise. This
single pulse is used to detect the events of change in frequency which is known as zero crosses.

e The protection is for both input and output. It can protect up to HIGH 5KV from electric isolation
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e PC817 is much efficient in switching for microcontrollers. Simple transistors can be used but due to its
neglecting the noise factor the optocoupler can be used as switching too.

+5V

D._' 1-L;:1 Cl=s I =
¥ IC
JT_ o i

Fig 7: PC817 Optocoupler

Relay Module
e We use 5v relay is an automatic switch that is commonly used in an automatic control circuit and to control a
high-current using a low-current signal.

e The controlling of a 5v single channel relay module can be done by interfacing any kind of microcontroller.

o For that, we use a GPIO pin like a digital o/p pin which gives an active high & low signal toward the control
pin. Once the relay activates, we can listen to an audible sound that comes from the module.

e Applications: - Used in over voltage/under voltage protection system.

o Electrical isolation in between high & low power sources
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Voltage Regulator

e A voltage regulator is a system designed to automatically maintain a constant voltage. A voltage regulator
may use a simple feed-forward design or may include negative feedback. It may use
an electromechanical mechanism, or electronic components. Depending on the design, it may be used to
regulate one or more AC or DC voltages.
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e voltage regulator with input of 7v to 25v and optput is 5V fixedWe also add Two capacitor C1 and C2 with
each end for stability for input and output supply. continually to adjust for getting the maximum amps into

the battery.
System Block Diagram

VOLTAGE

£5P32

CLouD

MOBILE
RELAY-8 0AD-B PHONE

* In the above block diagram we used three phase fault detection system using phase R,B and Y. The
developing three phase fault detection system prototype we used 3 transformer for step down 230v AC into
12v AC for safety purpose only.

» The brain of they system is ESP32 microcontroller which is advance 32 bit microcontroller in which include
Wi-Fi technology and Bluetooth connectivity via 2.4 GHz frequency.

The microcontroller is read or monitor 3 phase wire status via isolation circuit ,in this circuit we will use

optocoupler 817.

C. Internet of Things (I0T):-

In short, the Internet of Things refers to the rapidly growing network of connected objects that are able to
collect and exchange data in real time using embedded sensors.

* In our praposed model we use the BLYNK cloud platform. Blynk is an IoT platform for iOS or Android

smartphones that is used to control Arduino, Raspberry Pi and NodeMCU via the Internet.

* Blynk was designed for the Internet of Things. It can control hardware remotely, it can display sensor data, it
can store data, visualize it. The process that occurs when someone presses the Button in the Blynk
application is that the data will move to Blynk Cloud, where data magically finds its way to the hardware

that has been installed.

Pin Diagram with Connection

¢
-ﬁﬂf:\
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Fig: Pin diagram with connection
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D. Operation & Working
* As shown in pin connection diagram we use 3 centre tapped transformer TR1,TR2,TR3, step down
transformer to step down the voltage.

* 12v ac then output of transformer is connected to the full wave rectifier to convert AC To DC. in this ciruit
diode D1 and D2 rectifying the voltage and capacitor CS5 is used as a filter this supply is go to the load via
relay RL1, RL2, RL3

* Optocouper U4 sense whenever fault is generated in circuit this give low in output. If there is no any fault in
the system optocoupler is continuously gives output high.

* If any fault occur in transmission line microcontroller get low output from optocoupler. microcontroller
sense thet output is low then as we write in the code the generated fault is line to ground then microcontroller
sense the fault is generated in the system is directly then after that relay RL1 ,RL2 ,RL3 ,'s transistor
Q2,Q3,Q4 gives base resistor low signal then base resistor automatically off then relay is off then output
load supply is cut automatically.

» After that this signal is activate the buzzer sensor B3 . then automatically Buzzer turned off because
transistor Q1 automatically goes to low.

* Then communication based LCD display gives command and the message we write in the code is display .

* As we know for all this circuit we need 5V DC supply But we have only Source voltage of 12V so we can
not run this system on 12V

* Hence we use additional 12V DC adapter connected to DC jack this is connected to voltage regulator with
input of 7v to 25v and optput is 5V fixed

* We also add Two capacitor C1 and C2 with each end for stability for input and output supply. As well as
C3,C4 capacitor used for remove AC components on the circuit.

* AndJ8 and J9 5V on ground supply for external components like relay module Buzzer module.

Programing and Softwares

* Arduino IDE - All the software programing is written in Arduino integrated development environment
(IDE). Arduino IDE is open-source software which makes it easy to write code and upload it to the board.
The programing is done in embeded C language. After finalizing the program and required logic, the hex file
of the program is created by using compiler. The hex file is then uploaded to ESP32 microcontroller . In the
program there is some loops created according to flow chart . If the consumers Limit is reached, then the
message will be given to the user.

* The program first you should get Authentication Token in the Blynk App. After that add wifi credential
whatever device have to configure with device

* When we short transmission line manully low signal generated use of optocoupler signal is sent to
microprocessor then after that the parameter’s value is reflected on the LCD as well as on the mobile app .

CONCLUSION

IoT based transmission line fault monitoring system is proposed. The transmission line prototype is modelled.
Fault in the transmission line is manually introduced for the purpose of demonstration. The short circuit fault at
a particular distance in the transmission line is located . The system uses Arduino to analyses distance of fault
occurrence with the help of software developed, which works on analyzing the voltage drop in the transmission
line. The fault location is transmitted to the control center using Wi-Fi module. The benefits of this system are

1. Reduces the time to locate the fault in the field.
2. Fast repair to revive back the power system.

3. Improves the performance of the system.

4. Reduces the operating expense.

RESULT

The proposed system identifies the fault and displays the fault location on the LCD screen and sends the data
within fraction of seconds through IoT to the web application. The model is designed to solve the problems
faced by power system. By using such a method, we can easily detect the fault and resolve it. It is highly
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reliable and locates the fault in three phase transmission line and also supposed to data storage. It allows to
record all of the real time data sheets up to date and avoiding future transmission line problems

The faults are refelected in BLYNK application as follows:
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ABSTRACT

Gender stereotyping is an unfair idea that refers to a generalized view or characteristics that women and men
should have. To avoid gender stereotypes in the classroom, a teacher should try to place both boys and girls in
non-traditional roles. The present study was aimed to determine if there is any significant difference between
the gender stereotyping of boys and girls of different type of schools. The study was carried out in Tonk district
of Rajasthan, India. A total of 506 students studying in class 12™ of various senior secondary schools were
selected randomly for the sample. A self-constructed tool “Gender-Stereotyping scale: For Students” was used
to collect the data. To analyze the data, independent T-test was used. The results revealed that a significant
difference was found between stereotyping of government and private senior secondary school students. No
significant difference was found between boy and girl students in terms of stereotyping.

Keywords: Gender Stereotype, Higher Secondary Students.

There are many differences between men and women. To some extent, these differences are captured in the
stereotyped image of women and men. Stereotypes are widely displayed in the way men and women think and
behave, indicating some degree of truth in the context of stereotyping. However, stereotypical expectations not
only reflect differences between men and women, but also influence the way men and women define
themselves and be treated by others. Gender stereotypes affect individuals who are involved in seeking,
interpreting and remembering information about themselves and others. Considering the cognitive and
motivational functions of gender stereotypes helps to understand implicit beliefs about men and women and
their impact on communication. (Ellemers, 2017)

Gender stereotypes are beliefs that classify men and women on the basis of gender-based characteristics. The
content or content of stereotypes varies with cultures and over time. The scope of thinking of individuals is
limited on the basis of stereotypes and each person starts having certain expectations from the people of
different gender based on their stereotypical thinking. These expectations are often the tasks and roles
performed by women and men in different cultures are related to. (Martin & Dinella, 2001)

Children learn some aspects of stereotypes at a very early age. By 2.5 to 3 years of age, children begin to show
evidence of more or less knowledge of activities and objects associated with each gender (Siyanova-Chanturia,
Warren, Pesciarelli, & Cacciari, 2015). At the pre-school stage, the development of gender stereotypes occurs
rapidly in children through their activities and actions (Marinova, 2003). During primary school, gender
stereotypes expand to include sports and subject interests in personality traits (Solomon, 2016). With age,
children become increasingly aware of gender stereotypes, and yet the rigidity of their stereotypes diminishes as
they increasingly recognize the cultural relativity of these norms. (Huston, 1985)

STUDY OR RELATED LITERATURE

Research on US citizens' perceptions of gender stereotyping changes from 1946 to 2018 by Eagly, Nater,
Miller, Kaufmann, & Sczesny, (2019). The meta-analysis integrated data from 16 national surveys in the US
that included observations of approximately 3,093 adult citizens over seven decades. The research found that
there has been a significant change in the context of gender stereotypes over seven decades, especially in the
role of women, the trend towards gender equality in American society has been found to improve.

A study was done by Makarova, Aeschlimann, & Herzog, (2019) on gender differences in science, technology,
engineering and mathematics. Under this, the effect of gender stereotypes of mathematics and science on the
career aspirations of secondary students was studied. The research found that math and science are treated as
male domains, and scientists are predominantly male. However, the impact of gender image of school science
subjects on the career choice of young people has not yet been analysed. For both genders, maths entered the
strongest male (students), followed by physics in second place, and finally, chemistry with the lowest masculine
trait.

Tabassum & Nayak, (2021) studied on gender stereotypes and their impact on women's career progression from
a managerial perspective. The research found that contemporary management culture does not engage critically
with the societal principles of gender studies, which can help develop a gender-neutral affirmative action-
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oriented managerial approach. Women in management and the theoretical change in management led to
progressive ideological changes in the management literature but gender stereotypes remain in the society.

Gender stereotypes in the context of mathematics were studied by Rossi, et al., (2022). Under this, math
anxiety, self-concept and different performance in relation to math subject in men and women were studied.
The study found that gender stereotyping in the context of mathematics influenced arithmetic performance
through self-concept in men and women. It was associated with higher math-anxiety, lower self-concept and
arithmetic performance in women, whereas in men, its effect was generally weaker but more complex.

RATIONAL OF THE STUDY

On the basis of direct or indirect study and review of related literature, it is clear that gender stereotyping of
teacher-teachers and students has a very important effect on their teaching work and studies, which is very
important to study and make provisions to remove them. But as it is clear from the study, there have been
studies of teachers and students and gender stereotypes in India as well as the effect of gender stereotypes of
teachers and students on their teaching work has been studied very little. Particularly in Rajasthan, there have
been few studies that deal with the study of gender stereotypes on teachers and students and its impact on their
teaching work (Yadav, 2019).

Tonk district of Rajasthan is very backward. The researcher thought of studying the gender stereotyping of
students of this district. Therefore, the researcher found it expedient to study gender stereotyping on students.

OBJECTIVES
1. To study the gender stereotyping of students of different higher secondary schools of Tonk district with
reference to school type.

2. To study the gender stereotyping of students of different higher secondary schools of Tonk district with
reference to gender.

HYPOTHESES
1. No significant difference is found in gender stereotyping of students of different higher secondary schools of
Tonk district.

2. No significant difference is found in gender stereotyping of boys and girls of different higher secondary
schools of Tonk district.

SAMPLE

A sum of 506 students studying in class 12 of higher secondary level schools located in Tonk district of
Rajasthan state were selected by random method and included in the sample. Of these students, 248 were
studying in government schools (140 boys, 108 girls) and 258 were studying in private schools (160 boys, 98
girls).

Variables
The gender stereotyping of students was the only variable which was studied in context of type of school and
gender.

Tool

A self-made instrument based on a five point Likert rating scale was used to collect data from the students. The
scale has 34 items to determine the level of students in terms of stereotyping. The equipment was standardized
before it was used. Standardization was done by applying standard procedures. The reliability of the tool was
calculated in three ways, that is, Cronbach's alpha (.90), split-half (odd-even) correlation (.78), and split half
with Spearman Brown adjustment (.87). The reliability coefficient in all three methods proved that the
equipment was reliable and valid.

Statistical Analysis
Table 1: Gender Stereotypes of Students of Various Higher Secondary Schools in Tonk District
Groups N Df Mean SD T-Value | P-Value (a=0.05)
Students of Government Schools | 258 119.01 | 4.23
Students of Private Schools 248 S04 114.71 | 5.56 972 0.00

From the analysis of Table 1, it is known that the gender stereotyping of students of government higher
secondary schools of Tonk district was higher than that of private schools. That is, the students of government
schools were found to be more gender stereotyped than the students of private schools. The difference between
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the stereotyping of government and private school students was found to be significant as the P-value for the
same was less than alpha (P<0.05).

The students of government schools of Tonk district have more negative attitude towards opposite gender than
the students of private schools. Prominent among which are- not sharing work with students of opposite gender,
not sitting with students of opposite gender making gender remarks to students of opposite gender during
conversation etc.

Table 2: Gender Stereotypes of Boys and Girls of Various Higher Secondary Schools in Tonk District
Groups N Df Mean SD T-Value | P-Value (0=0.05)
Boys 300 11693 | 2.65

Girls | 206 | ** [T116.86 | 7.80 | ! 091

From the analysis of Table 2, it is known that the gender stereotyping of boy students of different higher
secondary schools of Tonk district was found to be higher than that of female students. That is, the boy students
of higher secondary schools in Tonk district were found to be more gender stereotyped than their female
counterparts. However, the difference between the stereotyping of boys and girls school students was not found
to be significant as the P-value for the same was greater than alpha (P>0.05).

FINDINGS
1. A significant difference was found between stereotyping of government and private senior secondary school
students.

2. No significant difference was found between boy and girl students in terms of stereotyping.

DISCUSSION

The gender discrimination is one of the major problems of present society (UNICEF India, 2022). The entire
world is suffering from this problem. This discrimination promotes gender stereotyping in one’s mind. The
gender stereotyping is now spreading in school going children too. In this study, it was found that the students
of government schools were significantly more stereotyped than that of the private school students. This is
really a challenge against gender equality and equity. Students of government schools are finding more
discriminative means the steps and actions taken by government are not being fruitful in the path of gender
equality and equity. Also; the boys were found more gender stereotyped than that of the girls. This is really
alarming situation when we see crime against women every day. The government and society should take hard
steps to eliminate gender discrimination and try to maintain gender harmony around the country.
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ABSTRACT

The study involves the synthesis of Polypyrrole (PPY) and Polythiophene (PTP) composites of TeO, via in situ
oxidative polymerization procedure. These composites were characterized by FTIR, XRD and SEM, which
proves the successful chemical synthesis of PPY, PTP and their composites. FTIR absorption peaks confirms
the insertion of TeO, in the backbone of PPY and PTP and also justifies the strong interaction of TeO, with PTP
than PPY, which is responsible for a significant increase in the conductivity value in case of PTP composite
than PPY composite, which ensures its better capability in future electronics. Thermal analysis shows no change
in thermal stability unlike composites of PPY and PTP with other metal oxides, hence rules out the application
of these composites for higher temperature purposes, however, the PTP composite material has shown the
stability up to 200 °C which ensures its use in low temperature applications. The compactness, ordered
morphology, better conjugation or chain length and orientation of TeO, with PTP backbone are responsible for
more conductivity of PTP composite than PPY. The composites also exhibited good photocatalytic activity for
methyl orange dye degradation.

1. INTRODUCTION

Polyaniline (PANI), polypyrrole (PPY), polythiophene (PTP), polyfuran (PFu) etc. have been extensively
studied in literature due to their multiple uses especially in electronic field due to their pi electron conjugated
structure. Among these PPY is generally known to have importance because of its high conductivity, good
environmental stability and ease of synthesis [1-3]. In this regard various composites of PPY have been
synthesized with various organic, inorganic metal oxides, SWCNT, MWCNT, nanoparticles by chemical or
electrochemical route [4—6]. These composites have shown significant enhancement in their properties with
respect to the conductivity, retention of charge, enhanced thermal stability and mechanical properties. However,
these composite materials face certain limitations as they are mostly infusible, insoluble and suffer from poor
processibility mainly because of rigid high conjugated backbone. On comparing the composites of PPY and
PTP, the latter and its derivatives have attracted considerable attention for their easy polymerization, excellent
environmental and thermal stability because of the great extent of pi-electron delocalization of PT moiety over
the heterocyclic ring [7-9]. For example, poly (3-alkyl thiophene), electrically and optically active polymer with
high molecular weight has been synthesized by direct oxidation of 3-alkyl thiophene using FeCl; [10]. Various
composites from these active polymers have been synthesized using insulating polymers [11, 12]. Also,
composites based on thiophenes and substituted thiophenes on micro as well as nano scale have been
synthesized and characterized for various applications [13—15]. Therefore, the derivatives of PTP can possess
better potential for their use in molecular electronics in future. Since composites of TeO, with PPY and PTP
have not been investigated so far. The two polymers offering different environment for the amphoteric oxide is
worth studying. The amphoteric nature of the oxide was the attraction behind the selection of TeO, as a dopant.
Moreover, TeO, is an important material in both amorphous as well as crystalline form, finds application in
optical devices such as deflectors, modulators, X-ray detectors and gas sensors because of acousto-optic figure
of merit, chemical stability and mechanical durability [16—18]. The materials based on TeO, as compared to
other amphoteric oxides because of its acoustic-optic property have found technological interests for optical
waveguides and since the material used is affecting the waveguide, therefore synthesis of composite material
based on TeO, is also important. Keeping this in view, the present study was undertaken to have (a) a
comparative study of synthesis, characterization of polypyrrole (PPY) and polythiophene (PTP) composites
with tellurium oxide and (b) to study the behaviour of these composite materials with respect to electrical
conductivity. The material synthesized has been characterized by various spectroscopic techniques and
conductivity has been measured by four probe conductivity meter.

2 EXPERIMENTAL

2.1 Materials

Pyrrole (98%) was purchased form Sigma-Aldrich company. Thiophene (99%) was supplied by Himedia. TeO,
was from BDH (Made in England) FeCl;, Methanol was from Qualigens. All other reagents used were of AR
grade. Triply distilled water was used for washing purposes.
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2.2 Synthesis of PPY

One millilitre of pyrrole was added via syringe to 100 mL of a stirred aqueous solution containing 9.74 g of
FeCl; 6H20 at room temperature. The Fe’*/pyrrole molar ratio was 2.5. Reaction was stirred for 24 h with a
magnetic stirrer, which gives rise to the formation of a black precipitate. The resulting black precipitate was
vacuum filtered. The precipitate was washed with copious amounts of triply distilled water until the washings
were clear. The PPY so obtained was soft jet-black powder, dried in a desiccator overnight and again dried in an
oven at 25 °C. The yield of the material was 1.9103 g.

2.3 Synthesis of PPY Teo, Composite

Weighed accurately 9.74 g of FeCl; 6H20 and made a total volume of 100 mL in a volumetric flask. Weighed 1
g of TeO,. Transferred 100 mL of ferric chloride solution to a conical flask and added 1 mL of pyrrole via
syringe. The weighed amount of TeO, was also added to this mixture.

The color of the solution abruptly changes from reddish yellow to greenish black. Stirred the reaction mixture
by magnetic stirring for 24 h. The reaction mixture was vacuum filtered. A black colored precipitate was
obtained with white powdery residue leaving behind. The precipitate was washed with copious amounts of
triply distilled water. The material so obtained was first dried in desiccator overnight and then in oven at 25 °C.
The composite material was soft black powder with yield as 1.9904g.

2.4 Synthesis of Polythiophene

Two millilitre of thiophene was taken in a titration flask containing 70 mL. CHCIl;. Nine grams of FeCl; was
weighed and 180 mL CHCI; was added to this. This mixture was stirred and added to the stirring solution of
thiophene in CHCl;. Then the whole mixture was kept for magnetic stirring. After 24 h stirring the compound
was filtered and the precipitate which was black in color was washed first with CHCI; and then with CH;OH.
During this procedure the color of the precipitate changes from black to brown.

2.5 Synthesis of PTP-Teo, Composite

Two millilitre of thiophene was taken in a titration flask. To it was added 70 mL CHCl;. Nine grams of FeCl;
was weighed and it was dissolved in 180 mL CHCl;. Then the mixture was added to thiophene solution. To this
whole mixture 1 g of TeO, was added and the whole mixture was kept for stirring for 24 h. After 24 h stirring
the compound was filtered and the precipitate which was black in colour was washed first with CHCl; and then
with CH3OH. During this procedure the colour of the precipitate changes from black to brown.

2.6 Measurements

FTIR were recorded on Perkin Elmer RX-1 FTIR spectrophotometer. The spectra were taken in KBr discs.
Surface morphology of the samples was studied on a Hitachi SEM Model S-3600 N. XRD was recorded on PW
1719 base diffractometer with Cu Ka radiations (k = 1.5406 A° ). Thermogravimetric analysis (TGA) was
carried on Universal TA instruments V4.1 in an argon atmosphere at a heating rate of 10 °C/min. The
temperature range was from ambient to 1,000° C. An aluminium pan was used as a reference. Compresses
pellets of materials were made under hydraulic pressure of 5 tonne load. Electrical conductivity of samples was
measured by standard Four Probe Technique at room temp (25°C) with Keithley mode 2400. The photocatalytic
efficiency of the samples synthesized was studied for the degradation of methyl orange dye in presence of UV-
Visible light using mercury-xenon arc lamp with the range of wave length from 250-580nm.

3 RESULTS AND DISCUSSIONS

3.1 FTIR characterization The spectrum of the PPY composite clearly exhibit some shifts in the characteristic
absorption peaks of PPY (Figs. 1, 2), showing the insertion of TeO, in the polymer matrix. The absorption peak
at 1537 cm-1 corresponding to the C—C and C=C stretching vibrations in PPY has shifted to 1539 cm-1 in PPY—
TeO,. The weak peak at 1444 cm-1 observed in PPY because of C—N stretching is appearing at 1449 cm-1 in
the composite. The appearance of absorption peaks at 1295, 1162, 1040 cm™' because of C-H and C—H in plane
deformation modes in pure PPY have shifted to 1297, 1163, 1040 cm’, respectively, in PPY composites. The
absorption peaks at 893, 784 and 672 cm' related to C—H outer bending vibrations have been observed at 891,
780 and 664 cm™ in PPY-TeO, composite.
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Similarly in case of PTP-TeO, composites, significant shifts in the characteristics absorption peaks of pure PTP
have been observed (Figs. 3, 4). The peaks at 3419, 2922 and 2371 cm™" attributed to C—H stretching vibrations
in pure PTP have undergone significant shifts and have been observed at 3430, 2924 and 2365 cm’,
respectively. The absorption peak at 1653 cm™ because of C=C stretching vibration in pure PTP has shifted to
1635 cm, a good shift showing the influence of TeO, in the PTP matrix as a result of strong interaction
between PTP backbone and TeO,. The absorption peaks at 1434, 1317, 1113, 1024 cm™ in PTP have been
observed at 1431, 1325, 1116, 1031 cm’, respectively, in PTP-TeO, composite. The absorption peak at 787 cm’
" due to C—H out of plane stretching vibration in PTP has appeared at 783 cm™ in composite. The absorption
peak at 693 cm™ in PTP assigned to C—S bending mode has shifted to 646 cm™ in composite, indicating the
presence of thiophene monomer.

Fig. 3 FTIR spectra of PTP 100.00
*1 ]
. . N , N
= "\\ /___,\l,_f* m;‘"-’.,/' X e 2270 VS
- . \/ - 4
{ ns auL 1948 / e | 03
ET) BN / ‘\ [ $93.2
mai 1
1024 |
w5 s>
0.00 - » . . . = = ~
D00 3500 3000 1500 2000 1500 1000 o 500
Fig. 4 FTIR spectra 100.00+
of PPY-TeO, composite =T AY, ’
7 ;’jl (
[ & {
o~ ey e o | A
\ ife W W /WY J
\ L4 v Voga\/ VY | N [ 4
\ R s 4 g S f{ pF %
- \\ / # | q L SUEg _‘\/l
\/ i !
o |
g8 l'
|
i
B
0.00 T r + T T T
4000 3500 3000 2500 2000 1500 1000 cat 500

111

Special Issue on Current Trend on Research in Applied Science, Management and Technology



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - IV 2022) UGC CARE APPROVED JOURNAL

In both cases PPY-TeO, and PTP-TeO, composites, the characteristics absorption peaks of PPY and PTP have
shown shifts in their respective composite materials showing the change in the environment of pure PPY and
PTP. Since the shift of absorption peaks in case of PTP is more pronounced, thus better interaction of TeO, with
PTP as compared to PPY can be expected, which can result into better conjugation or chain length. The FTIR
results of pure PPY and PTP are consistent with previous reports [19-21]. The FTIR results were further
confirmed by SEM, XRD and thermal analysis.

Fig. 5 SEM photographs

of a PPY only, b PPY-TeO,
composite. ¢ PTP only,

d PTP-TeO: composite

3.2 SEM Characterization

SEM micrographs of PPY, PTP and their composites are shown in Fig. 5a—d. The images show the compact
morphology of PTP than PPY. In case of PPY composite TeO, is more uniformly embedded in the matrix. The
incorporation of TeO, in the PPY and PTP matrix is very well evident, hence proves the successful chemical
synthesis of PPY and PTP composites with TeO,. The doping has significantly affected the morphology by
bringing the compactness in the material

3.3 XRD Characterization

The XRD patterns of, TeO,, PPY and PPY-TeO, are shown in Fig. 6a—c. On comparing the patterns it is
evident that PPY is amorphous, TeO, is crystalline. XRD of PPY— TeO, is showing the prominent peaks at
21.8,26.18, 28.7,29.9, 37.3, 43.7, 48.56, 55.25 and 62.17 with relative intensity 7.86, 76.32, 12.73, 100, 18.98,
3.98, 51.42, 18.19 and 11.19%, respectively, which is same as that of TeO,. PPY being amorphous shows a
broad peak at 2h value of 10 and 27. The relative intensity of these peaks being low is dominated by the intense
peaks of TeO,. Therefore, it is clear that the composite is showing all the characteristics XRD peaks of TeO,
only hence confirming the successful synthesis. Similarly, XRD patterns of PTP and PTP-TeO, are shown in
Fig. 6d and e. Again, PTP being amorphous shows a broad peak of low relative intensity at 2h value of 10. XRD
pattern of composite shows intense peaks because of the presence of TeO, ignoring the less intense peaks of
PTP backbone. The peaks are observed at 2 h values of 9.13, 26.17, 29.96, 37.31, 48.57, 55.29, 62.12 with
relative intensity 24.81, 93.90, 100, 25.17, 71.51, 25.72, 16.90%, respectively. Here also the composite is
showing all the characteristics peaks due to presence of TeO,, proving the successful synthesis. From
comparison of XRD pattern of both the composites the successful insertion of TeO, in both the composite
backbones is verified. The peak with 100% relative intensity appears at 2h value of 29.9 in both the cases.
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3.4 Thermogravimteric Analysis
Thermograms of PPY and PPY-TeO, are shown in Figs. 7 and 8, respectively. Thermogram of PPY is showing
3% weight loss soon after the ambient temperature due to the removal of moisture. Then the thermogram is
stable up to 200°C, where form a steep decomposition takes place which results into the weight loss of about
97% corresponding to the decomposition of the whole PPY. The decomposition stops at 580°C, where the
residue left behind is zero. DSC curve shows a broad endothermic peak giving DH = 210 J/g. Thermogram of
PPY-TeO, shows again two transitions. The first starting from ambient temperature undergoing a weight loss of
about 5.57% up to 100°C, can be attributed towards the loss of moisture. The curve is relatively stable upto
200°C where from another fast decomposition step initiates, resulting into the weight loss of 63.84% up to

Temperature (*C)
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450°C due to release of C, H and N moieties of PPY unit from PPY-TeO, composite. From 450°C the
thermogram shows no weight loss. The curve runs parallel to X-axis up to 760°C where form there is again
decomposition. The weight left at 760°C is 21% is due to the presence of TeO,. On comparing the thermogram
of PPY and its composite with TeO,, it is clear that PPY undergoes complete decomposition at 580°C with 0%
residue behind, while in case of composite 79.41% loss occurs up to 450°C only. About 20.59% weight left
behind at this stage indicates the presence of TeO, in the polymer matrix. DSC curve shows also two peaks
corresponding to the two transitions observed from TG. A less intense peak with DH value of 480.2 J/g and a
very strong and narrow endothermic peak with a significant DH value of 1,345 J/g. Thermograms of PTP and
PTP-TeO, are shown in Figs. 9 and 10. Thermograms of PTP shows complete decomposition in only one step.
The thermogram is stable up to 250°C unlike PPy which has entrapped some moisture confirming the result of
SEM. From 250°, thermogram shows a fast decomposition with a weight loss of 95% which ends at 400°C,
because of the removal of all thiophene moiety. The DSC curve shows an endothermic peak with DH value
4,296 J/g The nature of thermogram of PTP-TeO, composite is similar to that of PTP, however it clearly shows
the presence of TeQ, in the PTP matrix. The thermogram is again stable upto 200°C, where form only 81.15%
weight loss occurs, because of the loss of C, H and S moieties of thiophene monomers. The step ends at 400°C
leaving the residue of 19% which is because of the presence of TeO,. DSC of the curve shows endothermic
peak of DH value as 6,961 J/g. On comparing the DSC curves of PTP and composite (Figs. 9, 10), both show
only one endothermic peak but the maxima in case of composite has shifted to a higher temperature. Moreover,
the DH in case of composite is much higher than PTP and PPY composite supporting the compactness and
orderedness of the composite, presence of TeO,, better chain length and better orientation. The trend of DSC
curve of only PPY is different from rest of the materials. On comparing both the thermograms, the following is
evident (a) PTP and PTP-TeO, is initially stable up to 200°C unlike PPY and PPY-TeO,, (b) the PTP and its
composite has not retained any kind of moisture unlike that of PPY despite proper drying, (c) PTP and its
composite is more compact and ordered also verified from SEM, XRD and FTIR, (d) PTP and its composite can
be used in low temperature sensor applications because of thermal stability in the range, (e) composites of both
PPY and PTP cannot be used for higher temperature application purposes as TeQO, itself being highly thermally
stable, has not improved the thermal stability of PPY and PTP backbone unlike other metal oxides like Fe,Os,
7Zn0, ZrO; etc.

Fig. 9 TGA and DSC curnves of X
PTP caly = <

Fig. 10 TGA and DSC curves DSC-TGA
yome

of PTP-TeO, composine e = 1

Meat Flow (Wig)

oo Temperaure (°C) W 1D TR
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3.5 Conductivity

The conductivity observed by four probe conductivity meter in case of PPY was found to 0.83 9 10-9 S cm,
which has increased in case of PPY-TeO, to the level of 1 9 10-5 S cm™. The conductivity of pure PTP was
found 3.2 9 10-7 S cm’', has significantly increased to a value of 2 9 10-2 S cm™ in case of PTP-TeO,
composite. TeO, being an insulating material has increased the conductivity of both the composites. The
conductivity in case of PTP composite is more can be because of compactness and ordered structure of PTP
than PPY. Comparatively significant shift of FTIR absorption peaks in PTP-TeO, suggests better conjugation
or chain length. The orientation of the TeO, in the PTP matrix in view of FTIR results can also be the reason for
higher conductivity. Since the conductivity of the composites depend on microscopic and macroscopic factors.
Conjugation length or chain length being the microscopic factor, in case of PTP composite is more because of
observed significant shift in FTIR absorption peaks. The crystalline nature of the oxide has given rise to the
compactness to both the composite, which is confirmed from SEM, XRD and DSC. This compactness is more
in case of PTP composite than PPY as confirmed from SEM, may have contributed towards better molecular
orientation of the oxide towards the backbone, hence increasing the conductivity. Fig. 9 TGA and DSC curves
of PTP only Fig. 10 TGA and DSC curves of PTP-TeO2 composite.

Photocatalytic Activity

The photocatalytic efficiency of the samples synthesized was studied for the degradation of methyl orange dye
in presence of UV-Visible light using mercury-xenon arc lamp with the range of wave length from 250-580nm.
The power of the lamp used was 470 watts. The distance between the lamp and the sample was about 12 cm. the
intensity of the light near the solution surface was about 260mW cm™. 0.4 gm of sample was suspended into the
50ppm aqueous solution of methyl orange (200ml). Before exposing the suspension to UV-V is irradiated, they
were stirred in dark for 40 min to attain adsorption- desorption equilibrium. Then the suspension was irradiated
under Mercury-Xenon arc lamp. At the given time intervals small aliquots from the suspension were taken out
and separated by centrifugation. The absorbance of MO solution was then recorded at a wave length of 500 nm
using double beam spectrophotometer (PG instruments T80). The samples show slight decrease in absorption
in time. It may be due to absorption of methyl orange dye on the surface of composites and hence depicts the
development of adsorption-desorption equilibrium. This indicates that the synthesized can act as an efficient
photocatalyst for degradation of methyl orange dye. The photocatalytic activity begins with the generation of
electron/hole pair. When a photocatalyst is illuminated by light with energy greater or equal to the band gap
energy, the valance band electrons can be excited to the conduction band, leaving a hole in the valance band.
Then these electrons and holes are transferred separately to the surface of the catalyst and react with the dye
involved leading to the formation of super oxide radical anions and hydroxyl radicles. These radicles are the
reactive species in the photocatalytic oxidation processes which are recognized o be the most powerful
oxidizing species and hence attack organic material near the surface of the photocatalyst.

CONCLUSION

Synthesis of PPY, PTP and their corresponding composites with TeO, has been successfully achieved. As
compared to PPY composite, PTP composite show better characteristics with respect to compactness, ordered
morphology and conductivity. PTP and its composites are stable upto 200°C, can be used in low temperature
sensor applications. TeQ, itself being highly thermally stable, has not improved the thermal stability of PPY and
PTP backbone significantly. The composites also exhibited good photocatalytic activity for methyl orange dye
degradation.
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ABSTRACT

This study aims to analyse the Higher Education enrolment data of India for the year 2019-20 and identify
demographic design and trends. The study refers to the All India Survey on Higher Education conducted by
Department of Higher Education, Government of India for the year 2019-20 and analyses the data further to
compare Government Universities and Private Universities based on the demography of their enrolments. The
study aims to highlight and present opportunities for further improving the Gross Enrolment Ratio.

Keywords: Higher Education (HE) Enrolment, Gross Enrolment Ratio (GER), Private Universities

1. INTRODUCTION

Indian Higher Education is witnessing a healthy growth with steady annual increase in Gross Enrolment Ratio
(GER) and rising number of institutions both Government as well as Private. While the first Government
University was set up about 250 years ago in 1857""], the first private university was set up only 25 years ago in
1995"! When the Government felt that it wasn't capable of increasing GER on its own, it decided to open up the
sector for private players. Since then, GER has seen significant improvement. However Private Universities are
often criticised for their pursuit of numbers by compromising on quality and education standards. The Indian
Government has set up a target of achieving a GER of 50 by the year 2035"'. In order to achieve this, it will be
very prudent to closely study the existing enrollment numbers and their demographic patterns, to find out the
scope for improvement. It is with this context and background, this study has been undertaken. The study aims
to focus on the Universities both Government and Private and their enrolment patterns. India is a complex
society with a very plural and diverse social structure. Through this research we have attempted to study the
enrolment patterns based on gender, caste and region in both Government and Private Universities. The aim was
to analyse the demographic trends and develop a better understanding of the higher education enrolment
decisions.

2. LITERATURE REVIEW

During our literature review we found a few studies that made similar attempts. In her research paper ‘Gender
Disparity: A Study of Gross Enrolment Ratio in Higher Education’, Komal concluded that a significant
variation exists in male and female GER™. In another paper titled ‘Gross Enrolment Ratio in Higher Education
in India: A Study From 2001-02 to 2012-13” Rahul summarised that there has been a tremendous increase in the
GER in HE from 2001-02 to 2012-13"". Charu in her article “Muslims have the lowest rate of enrolment in
higher education in India" argues and suggests that the dropout rate among Muslims is 17.6%, higher than the
all-India average of 13.2%, according to a 2014 study based on 2005-06 National Family Health Survey data
and hence it could be a reason for the lowest rate of enrolment in Muslims'®. However all these existing studies
lack a comprehensive demographic outlook. For this study the data from Government of India’s report ‘All
India Survey on Higher Education (2019-20)’ has been considered. This is the 10th such annual report produced
by the Department of Higher Education, Government of India. The findings of this research will be useful for
the Government as well as other policy makers and academicians who would like to work towards the goal of
taking HE GER to 50",

3. Landscape of Higher Education in India

There are currently 3.85 crore students enrolled in various Higher Education programmes in India. This is a
relatively low number when compared to the 14.2 crore children belonging to the age group of 18-23 years who
are considered eligible for HE. The HE Institutional landscape in India consists of Government Universities,
Private Universities; Government University affiliated Colleges and Stand Alone Institutions. Private
Universities are not allowed to affiliate colleges or establish an off-campus centre.
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Figure 1: Indian Higher Education Institutional Landscape (2019-20) (Source: Self)

There are a total of 55165 HE institutions. There are 1043 universities including Government, Private and
Deemed-to-be universities, which are degree awarding institutions and are considered to be the backbone of
India’s HE network. There are 42343 Colleges which may be Private, Government owned or Government aided
but are affiliated to a University as they are not empowered to provide degrees in their own name. The vast
outreach of these colleges play a huge role in making HE accessible in India. Then there are 11779 institutions
specialised in domains like Technical, Management, Teacher training, Nursing, Paramedical, Hotel
management etc, are categorised under ‘Stand Alone Institutions’.

The Indian HE is formed of eight courses and programmes namely, PhD, MPhil, Post Graduate Programme, PG
Diploma, Undergraduate Programme, Diploma, Certificate Course and Integrated Course. 80% of the total HE
enrolments come from the Undergraduate programme while another 11% come from the Postgraduate

programme.'”’

4. Higher Education Enrolment in the year 2019-20 and its Demographic Analysis

With 3.85 crore enrolments India’s Gross Enrolment Ratio (GER) in HE for the year 2019-20 stands at 27.1
percent. 49% of these are female enrolments. Females have a better GER at 27.3% to that of males which is at
26.9%.

Gender Diversity in HE
Enrolments (2019-20)

Female

49.1% Male

50.9%

FEMALE

Total Enrolments - 3.85 crore

Figure 2: Gender Diversity in HE Enrolments (2019-20) (Source: Self)

However GER in Scheduled Tribes population is worryingly low at 18.0%. For Scheduled Castes it is still better
at 23.4%.
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Figure 3: Gross Enrolment Ratio - SC, ST (Source: Self)
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Figure 4: Caste Diversity in HE Enrolments (2019-20) (Source: Self)
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Figure 5: Gross Enrolment Ratio - SC, ST (Source: Self)

Geographically also, the GER shows a quite uneven HE enrolment scenario amongst various states and UTs
with few states and UTs like Sikkim (75.8%), Chandigarh (52.1%) and Tamil Nadu (51.4%) have GER
exceeding 50% while States and UTs like Bihar (14.5%), Dadra and Nagar Haveli (9.4%), Ladakh (7.9%),
Lakshadweep (7.5%), Daman and Diu (6.1%) have GER less than 15%.
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Figure 6: Gross Enrolment Ratio - State-wise (Source: Self)

However, the National GER is approximately the median, as 18 States and UTs have GER more than the
National while 19 States and UTs have GER less than the National GER. The low or high HE GER of a State or
UT is not completely and directly dependent on the presence of HE institutes in the region. For example Sikkim
with highest GER has only 8 Universities while Bihar with one of the lowest GER has 35.

5. University Enrolments: Comparison and Analysis
Universities form the backbone of India’s Higher Education landscape. Universities and their affiliated colleges
account for 92% of the total enrollments (2019-20). They form 77% of the total institutes in number.

Universities alone contributed to 21% enrolments in the year 2019-20 with around 81 lakh enrolments, of the
total HE enrolments in India. This doesn't include enrolments from their affiliated or constituent colleges.
However 88% of the total PhD enrolments, 66% of the total MPhil enrolments and 63% of the PG Diploma
enrolments in 2019-20 are contributed by Universities. Similarly for Postgraduate and Integrated courses also,
students prefer Universities. In 2019-20 about 50% enrolments in both these categories were from Universities.
At the same time only 17% Undergraduate enrolments and 10% Diploma enrolments have come from
Universities.

Course-wise University-share in Higher Education Enrolments

Q000

MPhil Post Graduate Under Graduate

University Enrolments . Colleges & Stand
Alone Institutions

0000

PG Diploma Diploma Certificate Integrated

Figure 7: Course-wise University share in Higher Education Enrolments (Source: Self)
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The first Indian Government University, University of Madras was set up in 1857. Owing to a very low HE
GER the Government decided to allow private players to set up Universities and increase access of common
India to the HE. While the first private university, Sikkim Manipal University came into existence in 1995, the
sector was opened up only in early 2000s. Twenty years hence we have 408 private universities distributed
across the country. While India’s GER in Higher Education has increased from 10% in 2000 to 27.1% in 2019-
20, a proper research will have to be conducted to ascertain how much of this progress could be credited to the
Private Universities. We hereby have done a comparative demographic analysis of the enrolments in
Government Universities and Private Universities.

Out of the total University enrolments 75% come from the 635 Government Universities while 25% from the
408 Private Universities.

5.1 Gender Diversity

Private Universities fare poorly in terms of gender diversity in enrolments as compared to their Government
counterparts. As per the below graph the male : female ratio in HE enrolments at Government vs Private
Universities is 55:45 vs 65:35. The reason for low female enrolments in Private Universities could be further
studied.

Gender Diversity in Enrolments - Govt vs Pvt Universities

Govt Universities include Central University, Central Open University, Institute of National Importance, State Public University,
State Open University, Institute under State Legislature Act, Deemed University- Government, Deemed University- Government
Aided AND Pvt Universities include State Private University, State Private Open University, Deemed University- Private

Government e
Universities 27 lakhs
60 lakhs
13 lakhs
Private Liakhs
Universities 20 lakhs
Male Female Qverall

*Enroiment numbers have been rounded of

Figure 8: Gender Diversity in Enrolments - Government vs Private Universities (Source: Self)

5.2 Caste Diversity

A closer look at the chart below reveals that SC and ST students prefer Government Universities to Private.
While 75% of total University Enrolemnts are from Government Universities. In case of SC and ST students the
share is 80% and 85% respectively. However minorities have an inclination towards Private Universities as
43% minorities enrolled with Private Universities.

Caste Diversity in Enrolments - Govt vs Pvt Universities

Govt Universities include Central University, Central Open University, Institute of National Importance, State Public University,
State Open University, Institute under State Legislature Act, Deemed University- Government, Deemed University- Government
Aided AND Pvt Universities include State Private University, State Private Open University, Deemed University- Private
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R 1akng
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Figure 9: Caste Diversity in Enrolments - Government vs Private Universities (Source: Self)
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5.3 Regional Diversity

Out of the overall HE enrolments from universities only 25% is contributed by the Private Universities.
However a look at the state-wise contribution reveals a very different picture. In states like Sikkim (82%), Goa
(75%), Punjab (64%), Chhattisgarh (57%), Karnataka (56%) and Gujarat (51%) more than 50% of the students
enrolled in Higher Education are from Private Universities. Contrary to this, in states like Delhi (1%), Bihar
(4%), Mizoram (4%), Assam (7%), Tripura (8%), Telangana (9%) and West Bengal (10%) a very small
percentage of students come from Private Universities. Government universities still are the main contributors
to Higher Education. In addition, there are nine states and UTs which do not have any Private University. They
are Andaman and Nicobar Islands Chandigarh, Dadra and Nagar Haveli, Daman and Diu, Jammu and Kashmir,
Ladakh, Lakshadweep, Manipur and Kerala. Bottom Five States and UTs having the lowest GER in Higher
Education are also the ones which have zero or negligible private university presence. They are Bihar (GER
14.5), Dadra and Nagar Haveli (9.4), Ladakh (7.9), Lakshadweep (7.5) and Daman and Diu (6.1). This trend is
indicative of the role of private universities in providing access to the students who want to enrol in higher
education. However a detailed and separate study could be conducted to ascertain the exact correlation of GER
of a state with the number of private universities in that state.

Government Universities  w Private Universities

uuuuuuu

¥ Regional Diversity in Enrolments (State-wise)- Govt vs Pvt Universities
Figure 10: Regional Diversity in Enrolments (State-wise) - Government vs Private Universities (Source: Self)

5.4 Course Diversity

Out of the eight courses and programmes that constitute Higher Education in India, only in Integrated courses
(51%) more students enrol with Private Universities than with Government. Rest in all seven courses and
programmes Government Universities are the preferred choice of enrolment. The preference is all the more
skewed towards Government Universities in Certificate courses (92%), MPhil (86%) and Postgraduate
Programmes (84%).

Higher Education Courses in India
1.PhD
2.MPhil
3.Post Graduate
4.Undergraduate
5.PG Diploma

6.Diploma
fusta 7.Certificate
8.Integrated

- I Course-wise Enrolment Comparison Govt vs Pvt Universities

Figure 11: Course-wise Enrolment Comparison - Government vs Private Universities (Source: Self)

6. LIMITATIONS OF THE STUDY

Since the data for the study has been drawn primarily from the AISHE 2019-20 report, it is pertinent to note that
the report’s data is based on the responses it receives on its portal from various institutions. For this report they
have collected and processed data obtained from 97.7% Universities, 94.4% colleges and 81.5% stand alone
institutions.
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7. CONCLUSION

In the last 25 years the Private University ecosystem has developed well and out of the total University
contribution to HE Enrolments, Private University share is 25%. However as is evident from this study, the
lesser privileged sections of the society like SC and ST prefer Government Universities to Private Universities.
This could be investigated further in another study to find the exact reasons for this finding. The study has also
shown that many states or UTs which have very low GER are the ones which have very under-developed
private higher education participation. This is indicative of the fact that Private Universities have played a
significant role in improving access to Higher Education to the students. The study also revealed that when it
comes to integrated courses students prefer Private Universities to Government.
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ABSTRACT

Partition of a network into essential building blocks has been referred to as community detection and is a core
research topic in social network analysis. Based on the membership of nodes in the particular community or
number of communities; it is classified as non-overlapping or overlapping communities. These communities
will be used as base communities in the case of dynamic social network analysis. However, the usefulness of
these communities needs to be comprehended. In this paper, the impact of network parameters on detected
overlapping communities is studied to understand the community parameters that act as a backbone of the base
community for undirected networks. This process is useful in evolving communities, where the base
communities will be updated for dynamic data.

Keywords: Social Network Analysis, Community detection, Evolving communities, dynamic networks, Graph
mining.

1. INTRODUCTION

Social Network Analysis (SNA) is a study of social structures through network and graph theory (Fortunato S.,
2010). Networked structures are characterized in terms of nodes and edges connecting them. Nodes represent
individuals, groups, or elements within the network, and communication between them is depicted by edges.

SNA uses different methods and tools to study the behavior of an individual and communication between two.
SNA provides insight into densely interconnected groups of nodes known as communities (Tang L. and Liu H.,
2010; Fortunato S. and Hric D., 2016; Fortunato S., 2010; Bedi P. and Sharma C., 2016; Girvan M., 2002). In
social networks, actors connect with others based on their common activities and interests; this commonly
connected group of actors is the community. Communities play an important role and have extensive
applications in various fields of social networks. Networks provide a lot of information about the relationships
between users within the network. To analyze the network in many applications it is important to discover
nodes with common interests and keep them tightly connected. There are a variety of community detection
algorithms to evaluate how groups of nodes are partitioned and their tendency to strengthen or break apart.

In today's world, social media platforms are used by one in three people in the world and more than two-thirds
of all internet users. The rise of social media and its usage is an extraordinary example of how behavior can
change. Therefore, it is very important to analyze and study the structure and behavior of communities with
respect to evolving networks. The nodes can be partitioned into a single community (non-overlapping
community: characterized by dense connectivity within the community) or a number of communities
(overlapping community) based on application. The community detection methods are broadly classified into
static and dynamic to deal with the fixed and evolving data respectively. The Static community detection
process defines communities in static time slices from fixed data. In evolving networks, algorithms change the
changes in nodes and connections that change over time.

1.1Community Detection in Dynamic Social Networks
In this research, undirected networks with overlapping and non-overlapping communities are analyzed.

In literature, most of the existing algorithms reuse and update the generated communities incrementally, instead
of computing the whole dynamic graph from scratch (Agarwal P., 2018; Meng F., Zhang F., Zhu M., Xing Y.,
Wang Z., and Shi J., 2016; Zakrzewska A., 2015; Zhao Z., Li C., Zhang X., Chiclana F., and Viedma E. H.,
2019; Zhuang D., Chang M. J., and Li M., 2019). To process the evolution of a network, initially at time t0, the
network is partitioned into communities which will be further updated. These primary communities are termed
as “base communities”.

The base communities act as a foundation to process evolutionary networks. Thus, it is important to understand
the usefulness and robustness of the base community structure with respect to network structure.The need for
identification of appropriate base communities is further enhanced due to ever-changing scale (Mislove A.,
2007; Backstrom L., Huttenlocher D., Kleinberg J., and Lan X., 2006) and varying dynamics (Dodds P. S.,
Harris K. D., Kloumann I. M., Bliss C. A., and Danforth, C. M., 2011; Ferrara, E., 2012, November 6; Ferrara
E., Interdonato R., and Tagarelli A., 2014) of communities. Here the impact of network internal parameters on
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community internal parameters as well as community evaluation parameters is presented. In this study,
networks of small-scale and medium-scale with non-overlapping and overlapping communities were analyzed.

Table 1:
Algorithm Algorithm Network Community Algorithm used to detect Dataset Used
Name type type type Base communities
FCDDCN [ ] Modulanty Undirected Non- CNM[] DELP
maximization overlapping
QCAT] Modulanty Undirectsd Non- Louvain [ ] Enron, ar¥iv e-print
maximization overlapping citation network
Facebook
Dynamic Modulanty Undirected Non- Louvain [ ] High Energy physics
Louvain[] | maximization overlapping theory citation network
LETE[] Modulanty Undirected Non- Louvain [ ] ArFiv, Facebook
maximization overlapping
Dynaldo[ ] Modulanty Undirected Non- Louvain [ ] Cit-HepPh, DELP,
maximization overlapping Faceboolk, Flickr
YouTube
DyPerm [ ] Permanence Undirectsd Non- Louvain [ ] Coauth-C, Coauth-
optimmization overlapping N.HS-11 H5-12 PSCW
DenGraph [ ] Density Undirectsd Non- IDBSCAN [ ] Enron
overlapping
AFOCS [] Density Undirected Orverlapping FOCS [] LFE
2. CONCEPTUAL MODEL

To reveal the effects of network factors on detected disjoint and overlapping communities in the discipline of
social networks, initially, networks of different size are generated. Using existing community detection
techniques, communities are mined. Once the communities generated, network parameters are calculated for
whole network as well as subpart of the network (communities). Also, performance parameters are calculated,
that are used to characterise the trends of generated communities, and finally the adequacy of base community
is explored. The overview of the research is illustrated in Figure 1, and further detailed information on every
step is explained.

community Community

parameters generation

detection

Network Community

Phenomenon

generation

Network parameters
generation

Figure 1: System framework

2.1 Dataset

Lancichinetti-Fortunato-Radicchi (LFR) (Lancichinetti, Fortunato, and Radicchi, 2008)is a widely used
benchmark graph generator. It is used to build artificial networks to test the performance of communities in
social network analysis. The main parameters of an LFR generator are the size of a network N, the power-law
exponent for the degree distribution, and the community size distribution of the generated network. The mixing
parameter mu is the fraction of inter-community edges. In this context, the LFR generator is used to generate
benchmark datasets of small (N=100) and medium (N=1000) sizes with mu values ranging from 0.1 to 0.9.
After the synthetic network generation phase, in the community generation phase, to detect non-overlapping and
overlapping communities, well-known algorithms Leiden (Fortunato S., 2010) and clique percolation method
(Palla et al., 2005) are used respectively.
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2.2 Algorithms
In this section most widely and useful community detection algorithms for non-overlapping and overlapping
community detection are discussed.

Leiden Algorithm

Liden is a static community detection algorithm. This algorithm is based on modularity maximization. It divides
the graph into densely connected disjoint sets of nodes. It tries to maximize the difference between the actual
number of edges and the expected number of edges in the community (Traag V. A. 2019). It is an improvement
of the well-known Louvain algorithm. As (Traag V. A., 2019) describes, the Leiden algorithm performs better
in terms of speed and partition quality the Leiden algorithm is used to discover non-overlapping communities
from undirected networks.

Clique Percolation Method

The clique percolation algorithm proposed by (Palla et al., 2005) can detect overlapping communities. It
considers that the community is composed of a series of mutually reachable k-clique. It realizes overlapping
communities detected by merging adjacent k-communities. This algorithm described the community as a series
of mutually reachable k-clique.

2.3 Network and Community Parameters

With the in-depth study of social networks, it is observed that community detection in dynamic networks mainly
focuses on undirected networks with non-overlapping communities. Whereas, in the real world, the nodes can
be members of a community. Thus, in this paper, undirected networks with non-overlapping communities are
analyzed. The following section mainly introduces the network and community measures required to understand
the base community structure.

Definition 1: Number of nodes(#n) and number of edges(#m) describes the scale and connectivity of a network.
The total number of actors in the network and interaction between them is described by number of nodes and
number of edges respectively.

Definition 2: Density (D) (Darlay J., Brauner N., and Moncelcde J., 2012) of a network describes how
connected a network is. The density of a network is the ratio of the total number of ties to the total number of
possible ties in the network. The higher the density value, the denser the connections between the nodes in the
network.

Definition 3: Clustering coefficient (CC) (Holland P. W. , and S. Leinhardt, 1971) measures the degree to
which nodes in the graph tend to group together. It describes how well nodes are connected to the
neighbourhood. The clustering coefficient (CC) is the same as the transitivity of a graph.

Definition 4: Small-world measure (swm): A social network is called a small-world network (Watts and
Strogatz, 1998) if any two nodes in the network can reach each other through a short sequence of
connections (Kleinberg, 2001). Small-world networks have two principal characteristics: a short average
shortest path length and high clustering.

Definition 5: Scale-free measure (sfm): The basic concept of the S metric is defined by is to measure how
interconnected the nodes of high degrees are to each other in a graph. The definition of the S metric by (Li et al.,
2005) is actually a normalized version of another metric that they call the s metric.This results in a value
between 0 and 1, where a graph G, S(G) close to 1 is "scale-free". The normalization step allows comparing
networks of variable sizes.

Definition 6: Assortivity (Ass) quantifies the extent to which connected nodes share similarity (Newman M. E.
J., 2002). That means there is a tendency for nodes to connect to other nodes with similar properties. The
assortativity lies in the range — 1 < ass < 1. Positive value indicates Assortivity (a greater number of similar
nodes connected) and negative value indicates disassortivity.

Definition 7: Algebraic connectivity (AC) is also known as the Fidler value of a network. The second smallest
eigenvalue of the Laplacian matrix of a network defines algebraic connectivity. It is used to measure the
connectivity (basic measure of robustness) and its correlation with performance of dynamic processes.

Definition 8: Network diameter (ND) is the longest (shortest paths) in the network. Network diameter conveys
an average distance between two nodes that can be connected (Jackson M.
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3. EVALUATION METHODOLOGY

The proposed algorithm Base Community Analyzer (BCA) is divided into three steps. Initially the synthetic
data is generated. In second step, the network and community parameters computes and the third step is the
analysis phase.

Algorithm BCA
Input: N

Output: Correlation between NP and CP
Step 1: LFR input value generation ()
1. forp=0.1: 0.9 do

. fortaul =1.5:5do

. fortau2 =1.5:5do

. min-community = 20

. if G = LFR_benchmark (taul, tau2, p, min-com)

2
3
4
5
6. store (taul, tau2, u, min-com)
7. else

8. continue

9. tau2 =tau2 + 0.5

10.taul =taul + 0.5
IL.u=pu+0.1

12.return LFR input values

Step 2: Parameter value generation
13. for every LFR input value

14.fori=1:20do

15.G = LFR benchmark ()

16. Partition = Leiden (G) or CPM(G) //for non-overlapping or overlapping
17.calculate NP (G)

18. calculate CP (G, partition)

19.End

20.End

Step 3: Analysis
21. for network parameter do

22. for community parameter do
23.C = correlation (NP, CP)
24.End

To understand the relation between network parameters and community evaluation as well as community
parameters LFR Benchmark is used to generate undirected networks.

For medium network (N=1000), mu values range from 0.1 to 0.9 and the average degree varies from 4 to 15
with an equal interval of 1, taul and tau2 values range from 1.5 to 5 with an equal interval of 0.5, whereas the
minimum community value set to 20. With these values, 1663 network points generated by the LFR benchmark
are considered as shown in figure 2. For every network point, a network is defined and network parameters are
calculated for the same. This process of defining a network and calculating related network parameter is
repeated 20 times to understand the variety of networks it generates and the changes in the network-parameter
values for the same network point.
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3.1 Performance Metrics

Performance metrics quantitatively measures the attributes of the community structures. It can be difficult to
decide parameters suitable to express appropriate community in a particular network. Thus, to understand
overall performance, four metrics are selected for analysis as: modularity, number of communities, conductance
and coverage.

Definition 1: Modularity (mod): One of the most studied and used quality function in community detection is
Modularity (Newman M. E. J., and M. Girvan, 2004). Modularity measures the strength of the division of a
network into communities. It measures the density of edges within the community.

Definition 2: Number of communities (#c): To understand whether small communities are detected or not. The
number of communities is a very important factor in addressing the resolution limit problem.

Definition 3: Conductance (con): In understanding community structure, measuring the connectedness of
community nodes plays a central role. Conductance measures how “well-connected” a graph is(Fortunato, S.,
2010).

Definition 4: The coverage (cov) is the ratio of intra-community edges to the total number of edges in the graph
(Fortunato, S., 2010). This measure in used to understand whether clusters are separated from each other.

Definition 5: Performance (per) is a quality function (Fortunato, S., 2010), which counts the number of pair of
vertices belonging to the same community and connected by an edge or pair of vertices belonging to different
communities and not connected by an edge. By definition performance value range is 0 < Per < 1.

3.2 Analysis

In this paper, the performance of BCA algorithm on both non-overlapping and overlapping communities in
undirected graphs medium size are examined. The evaluation is performed from two perspectives: first network
parameters (NP) are correlated with community parameters (CP), and the network parameters (NP) are
correlated to community evaluation parameters (CEP). The correlation coefficient (p) is a measure that
measures the association between two variables. The most widely used correlation coefficient is Pearson
coefficient. It ranges from +1 (strongly positive) to -1(strongly negative), and 0 representing no relationship.

Case 1: Network Parameter Vs Community Parameters

To understand the correlation between network parameters on community parameters of overlapping
communities in undirected networks (N=1000) is generated. In this case, due to the network size increases
(N=1000), very few parameters are correlated. Almost all correlation values are below 0.7. The positive
correlation includes CC_n to CC_c, #m_n, D_n, Cen_n, AC_n to swm_c and #m_n and D_n to ND_c. For other
parameters, no significant correlation is observed between network and community parameters.

NP_CP_OND_1000

0.8
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Fig. 3: Correlation between network parameters (NP) and community parameters (CP) for overlapping
communities in undirected networks N=1000
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Case 2: Network Parameter (NP) Vs Community Evaluation Parameters (CEP)

The performance of community detection methods is measured with the evaluation parameters like modularity,
number of communities, conductance, coverage, and performance. Here, the effect of network parameters on
community evolution parameters is also explored. In this case of the undirected network (N=1000) with the
overlapping community as the nodes are overlapped and not separated from each other the modularity is less
however modularity has a considerable impact on small-world measures. Algebraic connectivity has a
moderately significant correlation with the number of edges in the community. Conductance and coverage are
inversely correlated to CC_n.
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Fig. 4: Correlation between network parameters (NP) and community evaluation parameters (CEP) for
overlapping communities in undirected networks N=1000

In network-community, and network-community evaluation correlation, it is observed that to understand the
backbone parameters of communities, various parameters need to be explored. No fixed parameters of the
network, as well as community, can define the performance of the communities and their usefulness. In the case
of finding a base community in evolving network, the size of the initial network should be considered. If the
community’s density is high, it is difficult to add the new nodes to the existing community which means the
community needs to be divided. With the change in size the internal parameters of the community change. Also,
instead of having only one evaluation parameter if more parameters are considered the usefulness of the base
community should be understood in depth. From figure 3 it can be observed that Assortivity and scale-free
measure are negatively correlated to each other. From figure 4 it can be observed that as the clustering
coefficient of the network increases the community evaluation parameters conductance and coverage decrease.

4. CONCLUSION AND FUTURE WORK

In this paper, undirected networks of medium size for the overlapping community in dynamic social networks
were evaluated. The base communities were evaluated by measuring the structural properties of the network as
well as their performance parameters. Most of the previous work focuses on how to update the base
communities for evolving data in dynamic networks. However, it is important to study the base community
structure. To understand this, the correlation of network parameters on community parameters as well as
network parameters on community evaluation parameters is observed. In this study, it is observed that with the
change evaluation parameters the correlation between the network parameters and community evaluation
parameters changes. To the best of our knowledge, no related research has focused on this aspect and thus
observations presented here shall provide a better understanding of base communities. Thus, to generate
efficient base communities these parameters should be considered. In the future, the directed networks will be
analyzed.
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Interpretation of 4-Nitrophenyl Phosphate Hydrolysis
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ABSTRACT

Extensive kinetic studies were performed on the hydrolysis of mono phosphate ester ofacid 0.1 to 6.0 mol dm”
*HCI at 97 + 0.5°C in a 20% dioxane water mixture. Ionic data in systematic way confirms the acid catalyzed
hydrolysis monoester in the hydrolysis containing conjugate acid, neutral and mono negative species but in this
discussion we considered only conjugate species. The organic phosphate found in hydrolysis is all limited by
the modified form of AllenBard method. The performance of the first order is calculated using the combined
form of the corresponding equation level which corresponds well with the visual test level. Estimates of
temperature and concentration effect of substrate etc are limited to determine the water molecules involvement
bond binding and reaction molecularity.

INTRODUCTION

Recent interest in the biochemistry of mono ester and C-N-P interactions shows the current emphasis on acid
hydrolysis of mono phosphate ester [1]. Organophosphate pesticides [2] research is an emerging field of
research and very demanding in coming time. As organophosphate plays an important role in human well-being,
it is used as a fungitoxic, fertilizer, plant hormones, defoliating agents, rodenticides, miticides and aphicides,
antimicrobials, radio tracking process, plasticizers, germicides, flame retardant [3], anti wrinkling agents,
industrial fuel additive etc [4]. They are used to find a variety of ways to respond to biological changes.
Keeping in mind the importance of organophosphate organic matter, it is very important that there is a strong
and systematic study of all aspects of the organophosphate response. The level of phosphate ester hydrolysis is
usually affected by various factors such as ionic energy, concentration, temperature, substitutes, solvent size and
catalyst etc [5]. Hydrolysis of some of the aryl phosphates introduced into the area shows that the size of the
acid catalysis decreases with the reduction of the energy attracting substituent [6]. In most parts of the aryl
phosphate esters there was a maxima rate but a high concentration was found to be absent [7].

EXPERIMENTAL

The method of preparation of the phosphate ester of 4-nitrophenol on which the kinetic study has been done,
involves the direct reaction of phosphorus oxy-trichloride (POCI;) with respect phenol [8] . In the method of
nitro phenol was dissolved in benzene to which POCI; was added drop wise with constant stirring. The mixture
was refluxed for 39 hrs. at 65°C and distilled at reduced pressure. Unreactive POCI; was removed by distillation
at 45 to 50°C temperature. The 2™ fraction of pungent smelling liquid was supposed to be 4-nitrophenyl
phosphate di-chloride was distilled at 120°C to 140°C temperature. It was then dissolved in ice cooled water
when 4-nitrophenyl dihydrogen phosphate was obtained which was then extracted with either after removing
the solvent either an orange color solid was obtained, which on recrystallization with ethanol gave a light
yellow crystalline solid [9]. It was indentified to be 4-nitrophenyl phosphate with following physical
characteristics:

Mellting Point Temperature = 196°C
Theoretical Percentage of Phosphorus = 14.15%
Observed Percentage of Phosphorus = 16.56%

The LR. Spectrum showed the appearance of absorption band characteristics of following:

—OH group = 3400 — 3000 cm
Aromatic Ring = 3100 — 2950 cm™
0

I = 1650 — 1500 cm’™
P-OH

—NO, = 1550— 1345 cm™
C—O—P = 900 — 800 cm™
P-substitution = 845 —-955 cm’™
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Above characteristics confirm the structure of mono-4-nitrophenyl phosphate.

RESULT AND DISCUSSION

Hydrolysis of mono-4-nitrophenyl phosphate ester has been shown to work with neutral, mononegative and
conjugate acid types [10]. A kinetic study of hydrolysis over mono ester was performed in acid and buffer
media in regions 0.1 to 6.0 mol. dm HCI with pH 1.24 to 7.46 to 97 + 0.5°C. The kinetic run is madein 20%
aqueous dioxane due to its soluble properties [11]. The mono phosphate ester filter was stored at 5.0 x 10 mol.
dm for all kinetic runs.Pseudo First order co-efficient hydrolysis rate is summarized in (Table-1) and (Figure -
1) defines thepH and log rate profile.

Table — 1: pH-log Rate Profile of mono-4-nitro phenyl Phosphate at 97 + 0.5 °C

HCl(mol.dm™) | pH | 10°K. (mol.dm™. Min™") observed | 5+log K. Calculated
6.0 -0.778 42.30 1.63
5.0 -0.699 88.67 1.95
4.0 -0.602 171.07 2.23
3.5 -0.544 163.54 221
3.0 -0.477 153.20 2.18
2.5 -0.397 141.66 2.15
2.0 -0.300 128.48 2.10
15 -0.176 116.28 2.06
1.0 0.000 103.60 2.01
5 0.301 80.36 1.91
4 0.400 77.23 1.89
3 0.520 74.14 1.87
2 0.700 84.38 1.93
1 1.00 95.46 1.98
Buffers: 1.24 106.46 2.03
Composition of 2.20 133.87 2.13
buffers have 3.33 142.23 2.15
been mentioned | 4.17 144.23 2.16
in experimental | 560 140.44 2.15
section 6.43 137.42 2.14
7.46 135.84 2.13

Figure — 1: pH-Log Rate Profile of Mono-4-Nitrophenyl Phosphate at 97+0.5 °C
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The results show that the level rises with the rise in acid strength upto 4.0 ml. dmHCI. A continuous increase
in acidity leads to a decrease in the degree of rate profile. The bending is due to the effect of ionic energy and
could be determined at the constant ionic strength [12]. The reason for the curve may not be as high protonation
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as esters belong a class which are very feebly basic substances [13]. Bend can also be formed due to the effect

of water activity or the result of ionic energy due to both [14].

Table (2)
Ionic Strength (u) | Composition | Composition 10 K. Mol. dm.”min.”

Mol.dm™ HCI KCl Obsed
1.0 0.2 0.8 69.73
1.0 04 0.6 76.81
1.0 0.6 04 84.12
1.0 0.8 0.2 91.01
1.0 1.0 0.0 103.60
2.0 0.2 1.8 66.01
2.0 0.5 1.5 74.22
2.0 1.0 1.0 87.98
2.0 1.5 0.5 102.34
2.0 2.0 0.0 126.48
3.0 0.5 2.5 66.88
3.0 1.0 2.0 76.22
3.0 1.5 1.5 85.00
3.0 2.0 1.0 94.16
3.0 2.5 0.5 104.14
3.0 3.0 0.0 153.20

Figure — 2: Hydrolysis of Mono-4-Nitrophenyl Phosphate at Constant Ionic Strength at 97+0.5°C

50} P

K =630 x 107 mel dm.” min.
K, =~ 600 « 10" mol. dm.” min.

e 104 K, (0bsd) mol. dm. ' min, e

SLOPE(K_ )= 37 »
SLOPE (K.) = 266 « 10" mol dm. ' min. '
SLOVE(K )~ 17.6 « 107" mol. dm. * min.

io—euu
&—420:
|H3..u

10" mol. dm. " min. *

20 K, =570 x 10* mol. dm.* min.
— ] A 1
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e (ONIC STRENGTH (w ) mol. dm. ' ——

KH+ = Kﬁg -exp .bH+ v
K, -C,.= KHg -C,. -exp.b. -u
5+logKH+ -CH+ :5+logKH+ +10gCH+ +b'H+ a0

Where;
Ky+ = Specific Rate
Kys = Acid catalysied Rate

(1)
(2

. (3)

134

Special Issue on Current Trend on Research in Applied Science, Management and Technology



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937
Vol. 7 No. 2 (April - June, Special Issue - IV 2022) UGC CARE APPROVED JOURNAL

b'y = Constant

p = Ionic Strength

K, =K N, -€XP .by 1 are certain neutral values in those ionic forces at zero ionic power respectively.

Equation (2) and (3) can be used to calculate the acid released and the degree of neutrality can be represented as
K. = KH+ 'Cm +Ky

Specific acid binding and specific [Ky] neutral levels of hydrolysis of Mono -4- nitrophenyl phosphate at 97 +
0.5°C.

Table (3)
Ionic 10°k,(mol.dm S5+log 10°. Ky (mol. | 5+log
strength(n) * min™) Kho dm™ min.™) Ky
1.0 35.50 1.55 63.00 1.80
2.0 26.60 1.42 60.00 1.78
3.0 17.60 1.25 57.00 1.76

With the help of the above equation, the calculated and theoretical values can be compared with the test levels
and there are significant similarities between them up to 4.0 ml dm™HCI. The total number of acidic values

included in the catalog (5 + log KH+ = 1.68) and a certain degree of neutrality (5 + log K = 1.60) can be
0 0
found in intercepts on the standard axis of b= - 0.042 and b, = 00.027 can be found on the slope.

Figure — 3: Hydrolysis of Mono-4-Nitrophenyl Phosphate at 97+0.5 °c

S+log Ku‘. = 1L.70

20 /
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=
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k 10
I
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Table (4) summarizes both experimental and calculated levels of hydrolytic reaction in the low pH region i.e.
1.0 to 6.0 mol. dm™HCI. It is reflected from the data that there is an excellent correlation between calculated
and experimental values of up to 4.0 ml dm>HCI. There are certain steps falls in the rates, which are considered
due to the involvement of the water molecule as a secondary reaction partner. In addition, therate also starts
lower due to the negative effect of ionic strength[15]. Therefore fair agreement between experimental and
theoretical have been searchedby introducing water activity parameters [16]. In this way both acid catalyzed and
neutral rate levels are differentiated by the converted form proposed by Bronsted -Bjerrum [17].

KH+ .CH+ = KHg .CH+ exp .bH+ .u(aﬂzo)
And its logarithmic form can be represented as below

5+logK . -C. :5+10gKH6 +logC,. +b'H+ -p+nlog(aH20)
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(Table 4) Calculated and observed level of hydrolysis of 4-Nitrophenyl phosphate at 97 + 0.5 °C.

Table (4)

HCl | pH 10°k, |[5+log| 10°k, 10°k,, 10°.K, 10.K. 10°. K. mol.dm™
(mol dm’ K, (mol dm” | (Cyg mol.dm’™ | (mol.dm’ (mol.dm'3 min” min”

*min™) *min™) *min™) *min™) Calculated Observed

1.0 | 0.000 64.57 1.81 42.95 107.57 103.60
15 | -0.176 |  63.09 1.80 58.27 121.36 116.28
20 | -0.300 | 62.23 1.79 73.45 135.68 126.48
25 | 0397 | 61.30 1.78 85.01 146.31 141.66
3.0 | 0477 | 60.39 1.78 94.62 155.01 153.20
35 | -0.544 | 59.49 1.77 | 102.21 161.70 163.07
40 | -0.602 | 58.61 1.76 | 105.68 164.24 171.07
50 | -0.699 | 56.88 175 | 115.88 56.75 27.86 84.61 88.67
6.0 | -0.778 | 54.95 1.74 | 119.12 27.73 12.85 40.58 142.32

When n =0 of 0.1 to 4.0 mol.dm>HCl and n = 2, 3 for 5.0 and 6.0 mol dm™HCI.

Figure — 4: Hydrolysis of Mono-4-Nitrophenyl Phosphate at 97+0.5 °C (log specific neutral rate vs ionic

strength)

SLOPE = (b,) = - 0.013

2-0#
‘ O ‘ -O— Fou
x’
g \
+ \
v
| ror \
\
\
5+log K, =182
00 1 ! |
0-0 10 20 30

Neutral values for high concentration are as follows

IONIC STRENGTH (pt) mol. dm.”* —=

Ky = KNU .exp.by M and its logarithmic from can be represented as :

5+logKy =5+logKy + by -u+nlog (aHZO ) where (aHZO ) shows water activity and ‘n’ is an integer.

Table (5) summarizes the Arrhenius parameter of the mono ester at 3.0 and 5.0 mol dm”HCI. The value
indicates the mechanistic similarity of these acids and also indicates the bimolecular nature of hydrolysis [18].

Table (5): Arrhenius parameters via conjugate acid species

HCl(mol.dm™) | Activation Energy (Ea) (K.Cal.mol) | Frequency factor (A) | Entropy -AS™
3.0 18.76 3.07 x 10° 31.27
5.0 18.35 3.99 x 10° 30.75

Table (6) summarizes the comparativeisokinetic rate data of some aryl phosphate compounds obtained from
hydrolysis by P-O bond fission [19]. Figure (6) shows the isokinetic plot corresponding to comparative rate
data of kinetics of the hydrolysis of mono-4-nitrophenyl phosphate [20]. The linear graph shows the similarity
of the acid catalyzed mechanism of monoester hydrolysis [21]. On that fact this is worthwhile considering the
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P-O bond fission of the current mono ester. In Table (6) comparing the specificity of the isokinetic data of
hydrolysis of particular phosphate ester is summarized with their conjugate acid [22].

Table (6)

S.No Phosphate mono ester Activation energy | -AS” (e.u) Bond Fission
1. Napthyl 30.48 -1.76 P-O
2. 4-Chlorophenyl 28.46 5.57 P-O
3. H; N*"COO 26.00 12.23 P-O
4. 4-Chloro-3,5 Phenyl Diethyl 23.79 17.75 P-O
S. Pentabromophenyl 22.42 21.56 P-O
6. 2,6- dimethylphenyl 19.67 29.17 P-O
7. 2,4-Dichlorophenyl 16.67 31.30 P-O
8 Pentachorophenyl 16.47 37.78 P-O
9. 2-Methoxy-4-methyl phenyl 15.10 41.00 P-O

10. A Naphthyl 13.68 44.15 P-O
11. Di-ethyl-dithiophenyl 12.36 48.54 P-O
12. 1-nitroso-2-napthyl phenyl 10.49 49.76 P-O
13. 4-nitrophenyl Phosphate 18.76 31.27 P-O*
14. 4-nitrophenyl Phosphate 19.39 30.75 P-O*

Here P-O' represent the present work.

Figure — 5: Isokinetic Relationship Plot for the Hydrolysis of some Phosphate Mono-Esters Via their Conjugate
Acid Species
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Thus hydrolysis method of mono-4-Nitrophenyl phosphate have different steps . The hydrolysis mechanism of
mono-4- Nitrophenyl phosphate observed on the basis of the experimental rate data and all the above
considerations of conjugate acid types can be made as follows:

1) Formation of Conjugate Acid Species by Fast Pre Equilibrium Proton Transfer.

137

Special Issue on Current Trend on Research in Applied Science, Management and Technology



Asian Journal of Organic & Medicinal Chemistry ISSN Online: 2456-8937

Vol. 7 No. 2 (April - June, Special Issue - IV 2022) UGC CARE APPROVED JOURNAL
O
I
O,N —@— O—P— OH + HO'
I
OH

(Neutral Species)

—H* Fast
+H"
O
I
0N Dm0 ont + 110
|
H OH
2) Bimolecular nucleophilic attack of water on phosphate of conjugate acid species involving P-O bond fission.
O
| m Slow
(o) S L S
H OH
@)

H HO OH

(Transition state)

Fast -H

O,N —@—OH + H,PO,

(Parent compound)

CONCLUSION

In the kinetic study of Mono-4-nitrtophenol phosphate via conjugate acid species [23]. The experimental data
proved that formation of conjugate acid species by the fast pre-equilibrium proton transfer [24] between
conjugated and neutral species [25]. Both conjugate acid and neutral rate are accelerated by ionic strength from
1.0 to 4.0 mol.dm™ HCI. A further increase of pH slowly decreases the rate. A bend in rate profile is due to
water activity [26]. It is established that at higher acid concentration. The rate is mainly governed by conjugate
acid species. As the rate of hydrolysis decreases with the increase of ionic strength, ionic strength effect is
subjected to ionic retardation effect or negative salt effect [27].
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The transition state formed by the attack of water is a slow step and rate determining [28]. Thus it is a bi-
molecular reaction. Hence it is a bimolecular change and as water is presented in excess its molar concentration
does not change appreciably [29]. That is why the transformation is considered to be of 1* order reaction. This
way the hydrolysis of 4-nitrophenyl phosphate ester via conjugate acid species is a pseudo-first order reaction
(Bimolecular and first order) [30].
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ABSTRACT

Mean and standard deviation in like manner were resolved to recognize the level of dispersing in the evaluation
of customers. The results uncovered that with respect to financial execution, public region banks were better
performers in credit-store extent and hypothesis store extent, while private region banks were ahead to the
extent NPA the board, return on assets, return on esteem, net income edge and keeping up capital adequacy
extent. Cost of stores of both the bank packs was found to be almost at standard. The delayed consequences of
money related fuse deduced that private region banks were ahead in ATM invasion, Public region banks need to
propel the use of check cards other than using it as an ATM card. In shopper faithfulness, convenient and web
banking included concern for both public and private region banks. Private region bank customers were almost
more joyful with feasibility, steadfastness and considerable quality pointers. Of course open region banks were
savvier. Accessibility is at this point a question of stress for public region banks, however private region banks
need to keep up better straightforwardness concerning demanding costs and charges on organizations.

Keywords: Banking, Economic, Administration

INTRODUCTION

Since the change of the financial area, the Indian financial area has created with the expanding accentuation on
rivalry and innovation based administrations towards Universal Banking. The bank has carried out a financial
center arrangement, organization hazard the executives and reengineering of business measures and arrived at
social financial which has enrooted the presentation, usefulness and effectiveness of the Indian financial area.
The change of the financial area in India was started in 1992 with one of the principle destinations as the
reinforcing of Indian banks by expanding their usefulness, effectiveness and benefit. The headway of data
innovation (IT) in the Indian financial area and other monetary middle people brings about the development and
advancement of bank usefulness and productivity.

A huge improvement has been seen in the exhibition of monetary organizations and the assistance area while
joining IT into their usefulness. (Leeladhar, 2006). The Indian financial industry is going through the time of
modernisation and improvement. Mechanical changes happen, which can change the business. New guidelines
and guidelines are propelling rivalry and decision for customers, while innovative progressions open new plans
of action and way to deal with monetary establishments. Amidst this load of changes and development, it is
significant for the business not to fail to remember those in danger of slacking and separated from monetary
administrations, similar to those living in distant regions and low-pay nations.

As indicated by the focal point of monetary consideration, just 24% of individuals in low-pay nations have
financial balances, contrasted with 89% of major league salary nations. This paper will offer a nitty gritty
gander at the development of ATM as a conveyance channel of the Indian financial industry. As the most
strongly utilized client contact direct in retail banking, the ATM is a significant touchpoint. The most recent
ATM advancement offers monetary organizations freedoms to change ATMs from cash gadgets to buyer
relations the board instruments, assist with expanding unwaveringness among all shoppers, particularly the
individuals who are only utilizing ATMs. Self-administration conveyance channels, for example, ATMs assist
with decreasing expenses by moving exchanges from branch clerks to ATMs.

In one enormous bank, office workers spend a normal of 60% of their experience on exchanges, organization,
and low-esteem worth time. Eliminating numerous tellers from branches and supplanting it with a full
usefulness ATM will permit this bank to wipe out 15% branch staff and move it to the action of high-esteem
counsels. (Bain capital, 2012) The motorization of stores has gotten one of the quickest developing new
financial advances. It offers buyers of cutting edge usefulness and the advantages they need, and permit
monetary organizations to reduce expenses while they keep up with or increment their customer base. As per
the investigation of pinnacle gatherings, programmed stores at ATMs can likewise lessen the store preparing
costs by 65%. Albeit the ATM's center usefulness stays immaculate since first experience with very nearly forty
years prior, the most recent mechanical progressions give ATMs another life and give critical freedoms to
monetary foundations to change the part of ATMs in shopper cooperation significantly. To keep an upper hand,
it is fundamental to have a refreshed ATM network with current innovation and usefulness. Refreshing
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hardware additionally ensures your assent with Government and Industrial Regulations. ATMs are a
demonstrated, moderate way for monetary establishments to work on their signs and cut expenses related with
offering types of assistance in the branch.

DEVELOPMENT OF E-BANKING

Shopper faithfulness should be the extent of how things and organizations given by any affiliation meet the
supposition for a customer. The viability of the monetary region depends upon how it passes on the
organizations to its customers. To make due in this genuine environment, it is huge for banks to offer speedy
and compelling kinds of help to its customers. People working in banks are the underlying ones to consider the
specific necessities of the customer and go probably as an expansion between the bank and customer. In the
present genuine environment it's anything but a test for especially open region banks to keep hold of the current
customers and attract new ones (Bhatt, 1990).

In any case, even ensuing to offering adequate extent of organizations there exists an opening between the
organizations given by the banks and the suppositions for the customers. In this speedy changing circumstance
it is huge that banks go for customer division and give reliable, free, reasonable appraisal and altered treatment
that customers by and by expect. Considering the growing contention among banks the buyer dedication's will
go probably as a sole isolating segment to stay around here (The Hindu, 2012). The chance of customer
dependability is a speculative thought with the state of satisfaction contrasting from one individual to another
and organization to help; as the state of satisfaction depends upon the both mental and real factors (Kanojia and
Yadav, 2012).

The above discussion and various assessments show that the private and public region banks have acquired
basic ground during the change time period. All the while, in the current circumstance Indian monetary system
is going up against gigantic troubles and solidified contention due to movement of development. The genuine
person has furthermore been progressed by empowering the entry of new banks in addition. From now on, it
was accepted to be fundamental to consider the financial show of private and public region banks versus the
new developments and besides to appreciate the parts which choose the money related presentation of the
banks. It has been brought out by various examinations that there have been upgrades in actual resources in
monetary region over the earlier years. In any case, not all sections of the overall population are getting
benefitted by this and accordingly looking at the financial completeness obtains importance. Thus, money
related exhaustiveness was taken as an objective to address such requests in this assessment. In like manner, to
keep the energy on and to make due in the strong genuine environment and keep the customer satisfied, it is
expected to perseveringly further develop the organizations provided for its customers. It had been uncovered
that 5% rising in customer support can fabricate advantages of the banks by 35%. Thusly, banks have been
reliably endeavoring to hold the customers and to extend its slice of the pie (Chothani et.al. 2004). Thusly, the
issue of buyer unwaveringness with respect to the organizations given by open and private region banks has in
like manner been tended to in this investigation. Against this setting, a close to write about execution of private
and public region banks in India was driven with following as the specific objectives of the examination.

WHY E-BANKING IS IMPORTANT

Understanding E-banking is huge for a couple of accomplices, not least of which is the leaders of banking
related relationship, since it urges them to get varying benefits from it. The Internet as a station for
organizations transport is from an overall perspective not exactly equivalent to various stations, for instance,
branch associations, telephone banking or Automated Teller Machines (ATMs). As such, it raises exceptional
kinds of troubles and requires innovative courses of action.

"E-banking generally pulls in conspicuous customers with higher than ordinary compensation and tutoring
levels, which helps with growing the size of revenue sources. For a retail bank, E-banking customers are
consequently uncommonly convincing, and such customers are most likely going to have a greater fame for
banking things. Most of them are using on the web channels regularly for a collection of purposes, and for some
there is no prerequisite for typical individual contacts with the bank's office network which is an expensive
channel for banks to run".

Some investigation suggests that adding the Internet transport channel to a current course of action of
organization movement coordinates achieves non-minor developments in bank efficiency (Young (2007). These
extra salaries basically come from increases in non-interest pay from organization charges on store/current
records. These customers also will overall be of major association compensation laborers with more
conspicuous advantage potential.
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Extended livelihoods as a result of offering e channels are routinely point by point, considering possible
extensions in the amount of customers, support of existing customers, and deliberately pitching openings.
Whether or not these wages are adequate for reasonable Return on Investment (ROI) from these channels is a
persistent conversation". It has moreover allowed banks to expand their value creation works out. E-banking has
changed the standard retail banking strategy according to various perspectives, for example by making it
serviceable for banks to allow the creation and movement of money related organizations to be detached into
different associations. This suggests that banks can sell and manage organizations offered by various banks
(often new banks) to extend their salaries. This is an especially engaging chances for more humble keeps cash
with a limited thing range.

OBJECTIVES
1. To recognize the opening between suspicions for customers and certifiable organizations offered by banks

2. To evaluate the ATM Services given by Public and Private Sector Banks in India.
3. To introduce critical recommendations to impel ATM organization of both public and private region banks.

REVIEW LITERATURE

Warning gathering on the Financial System (1991) named by the GOI (Narasimham Committee) in 1991
investigated the expense sythesis and ampleness of the capital design of money related foundations and worked
on the pieces of various types of financial associations in a money related structure. Warning gathering
proposed capital adequacy principles, prudential guidelines for cash affirmation, provisioning for horrendous
commitments, straightforwardness of bank financial records and liberal branch approving procedure as ways to
deal with further develop usefulness and ampleness of the system.

Kaushik (1995) in his hypothesis named, "Social objections and efficiency of Indian banks," attempted to
ponder the effect of social obligation on advantage of Indian Banking Industry. Distinctive genuine strategies
like extent examination, yearly advancement rates, backslide assessment, and relationship assessment were used
to consider the consequences of social responsibilities on bank's efficiency. Further, advantage of Indian banks
was assessed using various procedures like degree of working resources, complete business and total stores,
while gainfully was chosen by discovering credits per delegate, stores per laborer, hard and fast business per
agent, stores per branch, progresses per branch and full scale business per branch. It was assumed that social
factors are not liable for any change in advantage of the Indian business banks.

Thomas (1995) in his suggestion named "Execution Effectiveness of Nationalized Banks — A Case Study of
Syndicate Bank" separated the introduction of Syndicate Bank for a period of quite a while from 1984 to 1994
using EMEE model. Execution practicality was focused on various perspectives like development and
advancement of banking industry, change in capital adequacy, asset quality, advantage, productivity, social
banking and customer help. In the wake of concentrating all viewpoints and differentiating the show ampleness
of Syndicate Bank with other nationalized banks, it was found that five nationalized banks exhibited low
prosperity execution, seven demonstrated low need execution and other eleven demonstrated low capability in
connection with Syndicate Bank.

Das (1997) in his examination on "Assessment of Productivity, Efficiency and its Decomposition in Indian
Banking Industry", dissected the wellness of 65 business banks using cross region data for year 1995. On
analyzing the data it was found that Indian banks are truth be told handy and there are no basic differences in
adequacy extents of public and private banks isolated from the size of capability.

Athma (1997) in his proposition, "Execution of Public Sector Commercial Banks — A Case Study of State Bank
of Hyderabad," thought about the presentation of State Bank of Hyderabad (SBH) from year 1980 to 1994. The
examination was coordinated ward on the limits like advances, store get together, credit-store extent, premium
spread, delegate productivity, advantage to working resources and customer organizations, etc It was assumed
that the advantages of bank showed a rising example, addressing more than a proportionate climb in spread
interestingly with inconvenience. Further it was viewed as that abatement in working cost was the away from
for growing productivity of banks.

Subramanian et.al, (2001) in their book named "Functional Efficiency of Banks — Banking in India in the
New Millennium; Issues Challenges and Strategies", uncovered that Bank of Baroda from public region banks
and Indus land from private region banks showed most vital working advantage per bank agent, while wide
assortment usefulness was found in among nationalized banks.
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Bisht et.al, (2002) pondered the impact of movement on the Indian monetary region. They were of the view that
normal monetary system is a consequence of three critical stages for instance before nationalization, after
nationalization and post movement. After the beginning of web, gigantic essential changes, for instance, show
of electronic transport channels instead of actual branches had given more options in contrast to the customers.
The quantum hop in development had changed the norms of the game. It was deduced that in case Indian PSBs
need to suffer, by then they need to unite the new development to work in everyday capability, effectiveness
and usefulness.

Das and Lal (2002) essentially evaluated the Lead Bank Scheme in the light of Banking Sector changes. It was
revealed that rising Non-performing assets (NPAs), over staff, low advantage and standard techniques for
exercises had been one the reasons behind low capability of banks. Study uncovered that to get by in the
resistance it is necessary that monetary region should be changed by the creating need of customers. It was
similarly communicated that natural zones should be covered so a steadily expanding number of people can go
under the umbrella of banking.

Patak (2003) endeavored to study and consider the money related show of private region banks from year
1996-97 to 2000-01 using four critical limits for instance financial capability, functional sufficiency, advantage
and benefit. IndusInd Bank, HDFC Bank, ICICI Bank and UTI Bank were picked as the case of the assessment
to measure the money related show of banks. In the wake of analyzing it was set up that working of banks was
adequate in any case HDFC Bank emerged as the top performer followed by ICICI Bank.

RESEARCH METHEDOLOGY

Other than Cash Withdrawal and Balance Inquiry trades, before long, NFS supports other Value Added Services
(VAS) like Pin Change and Mini Statement through the ATMs. There are plans to extend the VAS, for instance,
Card-to-Card Transfer, Check Book Request, Statement Request, etc through the ATMs. For all intents and
purposes every one of the ATMS in the country are fundamental for NPCI'S public financial switch (NFS)
network which supports directing of ATM trades through cover accessibility between the Bank's structures,
therefore engaging the ATM/charge cardholders of the country to utilize the organizations in any ATM of a
related bank.
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Sector Bank
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| =
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E 0000 4 Foraign Bank
| =
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Chart show the comparative turn of events and headway of ATM banking in open region bank, private region
banks and new region banks from 2004-05 to 2015-16.Average improvement of public region during the period
is 26% and 22.5 % is in private region .On the other hand new region banks have recently 3.3% ordinary
advancement rate . ATMs foundation of public Sector banks and Private Banks is creating with a catalyst rate
yet new region banks didn't show their display exactly as expected in a decades prior. Their improvement of e-
banking assignments foundation part is very moderate, believe it or not there has been 8.8% typical negative
advancement rate moreover during the latest four years for instance from 2012 to 2016 in new region. Public
and private region banks are endeavoring to get in new customers through huge number of engaging plans and
besides advancing endeavors toward the way to help old customers also.
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CONCLUSION

The most recent technique is in the utilization of charge/ATM cards in all handling stages regardless of the
retail banks. At the end of the day a solitary credit/charge/ATM card can be utilized in any of the ATM machine
with no handling or exchange expense. Retail banks received the procedure of reinforcing the online
contributions by carrying out new direct net highlights and furthermore incorporating the fresher and the
conventional deals channels for the customers who are technically knowledgeable and utilize the web for their
exchanges and managing in the banks. Retail banks embrace the methodology of expanding their item
infiltration to the current customers in the conventional market while for the metropolitan or metro markets,
expanding the circulation and selling of particular business items to business clients is centered more.
Numerous banks center around those business sectors that furnish them with the best blend market development
and target customers fixation.

The wide goals of the exploration were to discover the similarity among objective and Service Quality of Retail
Banking in India. The investigation additionally pointed toward discovering the hole in view of clients on the
Service Quality Dimension between Public Sector Banks and Private Sector Banks. The speculations developed
have been tried through the review directed to evoke the impression of clients on the Service Quality
measurement (Tangibles, Reliability, Responsiveness, Assurance and ATM Service Quality) between Public
Sector Banks and Private Sector Banks. The investigation of the information gathered through the overview has
not many positive outcomes and affirmed the speculation of the examination.
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ABSTRACT

The current examination has been coordinated to analyze close to money related execution and financial
extensiveness of public and private region banks. The examination moreover took apart relative shopper
faithfulness levels of public and private region banks. The assessment of money related execution breadth of
picked bank bundles was done dependent on discretionary data accumulated over 10 years (2005-06 to 2014-
15), since the legitimate start of financial thoroughness in 2005-06. Diverse quantifiable systems like rate
procedure, aggregated yearly improvement rate and extent examination were applied to study and take a gander
at the money related show and breadth of picked bank social occasions. To obtain a comprehension into the
level of shopper unwaveringness as to organizations given by open and private region banks. An illustration of
900 customers from three northern district states for instance Punjab, Haryana and Himachal Pradesh was
picked for fundamental survey. A particularly coordinated survey was used to assemble the data. Customer
devotion was focused dependent on various limits like feasibility, receptiveness, cost, impacts, constancy and
compassion. Connection between the picked limits and monetary factors for instance age, sex, enlightening
ability, occupation, yearly compensation and district was considered using chi square test.

Keywords: Banking, Nationalization, Monetary, Administration

INTRODUCTION

Banking structure accepts a critical part in working of the current monetary world. The advancement of trade
and industry, which contributes basically towards in everyday financial turn of events, depends earnestly on the
smooth movement of money through banks. The presence of amazing monetary structure thusly is basic for the
money related progression of a country; and the Indian monetary advancement story bounteously includes the
significance of a sound monetary system.

Stream of money or banking is reflected in references available in our old holy messages. The issue of money
crediting was extremely typical during the Vedic time span and during the hour of Mughal period local financial
backers accepted a fundamental occupation by advancing money for progressing new trade and business.
Further, the vendors of East India Company set up their own association houses at the ports of Bombay,
Calcutta and Madras (by and by Mumbai, Kolkata and Chennai independently) in seventeenth century to
perform trade and exchange works out, under which they similarly carried on the monetary associations.

NATIONALIZATION ERA

A critical development to control banking structure happened in 1948, when the RBI was nationalized and
transformed into the establishment totally moved by the GOI. Further, the Banking Regulation Act was passed
during 1949 which brought RBI vigorously affected by the public power and vested it with wide extent of
powers to coordinate and supervise business banks. Under this Act, it was ensured that none of the banks can
open another branch and no new bank can be set up without due approval and grant from RBL

Further, with an objective of extending banking organizations, especially into commonplace regions, the
Imperial Bank of India was nationalized and was renamed as State Bank of India (SBI) in 1955. This bank was
offered powers to function as the essential representative to keep control over the monetary trades all through
the country and offer wide extent of organizations to nation and semi-metropolitan locales. As the objective was
augmentation of the bank, hence seven unique banks which were significant for illustrious states were
nationalized and made helpers of the State Bank of India From that point, as the solicitations of need regions,
restricted extension adventures (SSIs) were not being fulfilled, the GOI by passing a rule nationalized other
fourteen essential business banks on July 19, 1969. From 1969 to 1979, the 14 nationalized banks opened a
bigger number of than 21 thousand new bank working environments raising the number from 8262 to 30202
independently.

Thusly, six additional business banks were given nationalized status in 1980 and before the completion of 1980
about 80% of the banks were vigorously affected by the public position. The fundamental place of bank
nationalization was to offer need to meeting the credit requirements of the borrowers from in invert region,
restricted degree organizations, and agriculture and admission region. The crediting objective of 33.3% of
supreme advances was described for need region crediting. All through the length from 1969-1984, banks gave
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colossal number of organizations to its customers in country zones and set forth expansive endeavors to spread
bank workplaces for enacting the stores of customers and advancing it to borrowers from more delicate
fragment of the overall population.

After the second time of nationalization the public authority of India had the control more than 91% of the
monetary business of the country. The banks were as of now fit for serving the tremendous section of the people
for monetary improvement of the country Nationalization of banks happened into the thorough program of
branch augmentation, opening of saving records and need region advancing. Banking region showed basic
results during the seventies and eighties in accomplishing the objections set by the public position. Nationalized
banks were working in less genuine environment, with very few private and new banks around then, at that
point, and in this manner, during late eighties, social banking and customer support transformed into the issue of
stress in view of the un-caring mindset of bank staff and ordinary method of working of the banks. Long queues
at bank counters, delay inside legitimate cutoff points opportunity, and non-openness of designs were similarly
a bit of the issues which constantly lamented the customers. Also, the banks were crediting to advantaged class
for social banking, instead of helping the under-uncommon

During late eighties the portion of stores with nationalized banks began declining; till 1984 the nationalized
banks had a portion of 63.30% of all out stores, which dropped down to 62.75% by March 31st 1991 Besides,
some inner just as outer requirements of banks prompted low operational effectiveness, lacking capital base,
increment in NPAs, decline in benefits and unacceptable client care. The suggestions made by Narsimham
Committee in 1991, featured that Indian business banks were burdened with huge measure of NPAs and
accordingly banks went monetarily powerless. Accentuation on need area loaning, bank office development,
increment in foundation costs, decline in non-premium pay and store arrangement were some different elements
which influenced the productivity of nationalized banks The RBI took a few measures to guarantee security and
consistency of banks and urged them to assume a lead job in quickening the financial development.

CHANGE ERA

As to settings, Narasimham Committee-I introduced money related and financial region changes in 1991 with
an expect to make Indian monetary region more capable, strong and enthusiastic. The vital change measures
recommended by the Committee changed the appearance and potential outcomes of banking industry. The time
period between 1992-97 saw different change gauges like reduction for conceivable later use necessities, capital
sufficiency norms, and freedom of advance expenses, further developing earnestness and invigorating of bank
the board.

In 1993, the public position offered licenses to seven new private region banks to propel the spirit of
competition and to widen the scope of banking in until recently stayed away from regions. The recognizable
among these banks were ICICI (Industrial Credit and Investment Corporation of India), GTB (Global Trust
Bank), HDFC (Housing Development Finance Corporation) and IDBI (Industrial Development Bank of India)
bank (Gauba, 2012). This development and speedy improvement in Indian economy reestablished the monetary
plan of the country. The critical provider towards this advancement was the monetary region; all region banks
specifically open region banks, private region banks and new banks. Despite 27 public region banks, 24 new
private region banks were added during 1993-1998. The total of business banks, banishing RRBs extended from
75 of each 1992 to 99 out of 1998 (Malli, 2011). Private region banks, which were broadly known as New
Generation all around educated banks, made monetary more genuine and customer cheerful. Improvement of
these banks brought public region banks out of vanity and made them more genuine (Vohra, 2011). Public
region banks were unparalleled in case of customer dedication, picture and customer heading, while new private
region banks were seen as more customer neighborly.

Progression and globalization of the Indian economy, concerning addition in the section of new banks and
private region banks opened new vistas for the improvement of banking structure in the country (Anita and
Singh, 2013). Despite of reformist developments, in the wake of banking region changes and section of actually
learned banks, gigantic degrees of mistreated were at this point restricted from formal money related
organizations net. Keeping in see the present circumstance it had gotten essential for banks to work for holding
the current customer base and work on the level of credit movement structure for updating the force of financial
thought. Since opportunity the public power had been taking various measures to expand banking in natural and
unbanked domains to hinder people getting from private money advance subject matter experts. Social
monetary game plans were made to move the point of convergence of business banks from specific banking to
mass keeping money with the fixation to develop new bank workplaces and spread monetary workplaces to
consolidate the unbanked into banking. In 2005, the Reserve Bank of India, with the powerful pilot project in
affiliation district of Pondicherry, formally introduced the game plan of financial thought. Mangalam town was
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the main town in Quite some time to get an opportunity to have every single monetary office. Despite this RBI
released up KYC (Know Your Customer) norms for the customers to open record with yearly store of under
'0.05 million While inspecting financial fuse, the Rangarajan Committee (2008) recognized venture reserves,
progresses, assurance, recognize, and portions as the parts which choosing money related completeness.

CURRENT SCENARIO

As of now, banking in India is truly completely mature to give wide thing arrive at a great deal; in spite of the
way that the extension in specific spaces of provincial India is at this point a test for the private region and new
banks. As of now in any occasion 80% of the business is at this point intensely affected by open region banks
(Singh and Arora, 2011). Individuals overall and private region banks of India give expansive extent of banking
organizations specifically opening a speculation account, web banking, yielding advances, selling assurance,
giving stockpiling workplaces to moving money abroad thus. Each bank needs to work for satisfying the
customers who come from different classes of the overall population. Since latest few decades, due to
continuously genuine, drenched and staggering business environment, retail banks in various countries have
accepted customer big-hearted perspectives to defeat any hindrance among bank and the customer.

The present moment, there are 93 booked business banks in India and these consolidate 27 public region banks,
20 private region banks and 46 new banks. Private region banks have around 19975 branches and around 51490
ATMs in the country. All through the time span enormous turn of events and achievements have been seen by
present monetary plan of India. These have been attributed to the technique of expansion, re-affiliation, mix,
and approach of web and specifically to the creative changes which have changed the complete circumstance.
Wide exertion has been a striking achievement in Indian banking all through the past couple of many years.
Banking is by and by not simply confined to metropolitan networks; rather the monetary organizations are
coming to even the far off areas of the country. Banking organizations have moreover exhibited monster
improvement by offering wide extent of organizations.

OBJECTIVES
1. To research the impact of different organizations given by ATM relying upon customers satisfaction.

2. To find the critical deterrents in ATM banking and to suggest restorative methodology measures.
3. To recognize the opening between presumptions for customers and real organizations offered by banks

REVIEW LITERATURE

Shetty (1978) in his assessment on "Execution of Commercial Banks since Nationalization of huge Banks-
Promise and Reality" had included the level achieve by banks to achieve the objections chose during the
nationalization of banks. It was assumed that design of stores remained unaltered and credit-store extent had
shown no improvement over the period. Further, it was represented that common zones were disregarded for
opening of new branches.

Divatia and Venkatechalam (1978) proposed to make a composite document by pondering functional
usefulness and advantage of individual banks using factor assessment strategy. Complete 15 public region banks
were considered using eighteen pointers of effectiveness, advantage and social targets. The pointers picked for
the examination were parceled into effectiveness, social objectives and usefulness. The eventual outcomes of
the assessment uncovered that basic differentiation was found similar to social responsibility, productivity and
advantage.

Varghese (1983) took apart the advantages and usefulness of Commercial Banks in India for the period from
year 1970 to 1971 using working results, working edges, improvement yield on assets and spread extents. The
outcomes of the assessment uncovered that during the hour of study Statutory Liquidity Ratio (SLR) and Cash
Reserve Ratio (CRR) necessities of both Indian and new bank bundles were found to be same. The immense
yield differential between them gives a proof as for the declining proficiency of Indian banks. The examination
contemplated that monetary course of action gauges taken by RBI influenced the advantages and usefulness of
Indian business banks during mid 1970s.

Chakravarthy Committee (1985) while commenting on the functional capability of banks conveyed the view
that the possibility of functional expertise of business banks in India is associated with various perspectives
specifically cost usefulness, advantage, need region pushes, customer organizations, readiness of stores and
credit association. The board additionally conveyed a need to introduce some part of significant worth
contention among banks. The 'controlled contention' was recommended by the board in such way.
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Chopra (1987) in her book named "Managing Profits, Profitability and Productivity in Public Sector Banking",
analyzed about the changing examples in advantage of picked public region banks. It was referred to in the book
that it is huge for banks to make frameworks for further developing advantage and moreover need to work for
diminishing the costs for better benefit.

Ojha (1987) in his paper discussed the effectiveness and efficiency of public region banks in India. Resulting to
pondering various markers of advantage and effectiveness the end was drawn in that with the addition
productivity almost no change was found in the efficiency of banks, however Indian banks exhibited low
productivity and advantage, when differentiated and International banks. It was suggested that more broad and
multi-dimensional procedure ought to be embraced to overhaul effectiveness and usefulness.

RESEARCH METHODOLOGY

Benefit is a fundamental pointer of monetary execution and it shows association between the yield and the
information sources used to make it (Bansal, 2010). Productivity of banking region, as raised earlier, is critical
for financial advancement of a country. It is acknowledged that strong and productive monetary structure
prompts faster money related turn of events (Singla, 2013). Disregarding the way that the monetary region has
acquired extraordinary ground in impacts yet there still are troubles and banks would have to continually notice
the same. Likewise, evaluation of execution has gotten critical for the banks since it helps in protecting the
monetary exercises from the constant risk related with capital market (Hays et.al. 2009). Today, keeping an eye
out for bank execution has gotten a supported subject for certain accomplices, for instance, customers,
examiners and the general populace. Different financial markets are available to assess the money related show.
Be that as it may, indisputably the main standards to choose the likeness and adequacy of a money related
affiliation are distinctive extent gauges like credit store extent return on assets extent, net NPA to net advances
extent, capital adequacy, asset quality, nature of the board, etc In this assessment the extent measures have been
used. These rating are for the most part recognized for surveying execution of banks and other money related
foundations.

In India, HSBC set the trend and set up the fundamental ATM machine in1987 in Mumbai. Later new private
region banks have begun to stand out in introducing ATMs unbelievably and the public region banks moreover
pursued the foundation of ATMs wherever on the country. As one completion of August 2016 the hard and fast
number of ATMs is 215,763 in the country. Public region Banks and State Bank bundle with around 144599
ATMs addressed 67% of the ATMs. The private region banks have 57198 ATMs addressing 26.5% of the
ATMs and the 0.46% (1004) ATMs are passed on by new banks and balance 12962 (6%) are WLAs presented
by NBFCs.1Nearly 200 million trades are arranged every month in NFS, of which 75 % are cash withdrawal
trades with a typical ticket size of Rs. 3,300/ - . The harmony 25% trades are non money related trades.

"Other than Cash Withdrawal and Balance Inquiry trades, before long, NFS supports other Value Added
Services (VAS) like Pin Change and Mini Statement through the ATMs. There are plans to grow the VAS, for
instance, Card-to-Card Transfer, Check Book Request, Statement Request, etc through the ATMs. Basically
every one of the ATMS in the country are fundamental for NPCI'S public financial switch (NFS) network
which energizes controlling of ATM trades through cover accessibility between the Bank's systems, therefore
enabling the ATM/charge cardholders of the country to utilize the organizations in any ATM of a related bank".

"Concerning/rules, simply banks were permitted by Reserve Bank of India (RBI) to set up Automated Teller
Machines (ATMs) as widened movement channels till June 2012. Banks accepted a critical occupation in
enabling ATM choice by customers and changing behavior frameworks in the space of individual banking. The
interests in ATMs have been used for transport of a wide grouping of banking organizations to customers across
the monetary business and stretched out the degree of banking to at whatever point, wherever banking through
interoperable stages given by the supported common ATM Network Operators/Card Payment Network
Operators. Though in June 2012, there had been very nearly 23-25 % year-on year advancement in the amount
of ATMs (90,000+), their association had been predominantly in Tier I and II core interests. So there was a need
to develop the compass of ATMs in Tier III to VI centers (request of centers as embraced under the Census of
India 2011).

Notwithstanding the banks' leading undertakings toward this way, much ought to be done. In like manner, the
RBI gave the principles on June,20,2012 to permit non-bank components melded in India under the Companies
Act 1956, to set up, have and work ATMs in India. Non-bank components that mean setting up, asserting and
working ATMs, would be started "White Label ATM Operators" (WLAQO) and such ATMs are arranged "White
Label ATMs" (WLAs). They give the monetary organizations to the customers of banks in India, taking into
account the cards (charge/credit/paid early) gave by banks. The WLAO's work would be confined to getting of
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trades of every one of banks' customers and subsequently they would need to set up specific accessibility with
the current endorsed shared ATM Network Operators/Card Payment Network Operators".

DATA ANALYSIS

The first ATM was established in Quite a while by HSBC Bank in 1987, yet it was bound to metropolitan urban
areas until 2000. The biggest number of clients was in huge urban communities, however the improvement of
parts of new private area banks in little urban areas expanded the compass of the ATM. These days, people
incline toward ATM exchanges as opposed to visiting a similar bank office..

Time period Public Private
No. Of Cumulative Value No. Of Percentage
Customers Customers
Value | % Value % Value | % | Value | %
Above 10 years |11 7.33 11 7.33 13 8.67 13 8.67
10years 19 12.67 | 30 20 22 14.67 |35 23.34
8 years 32 21.33 |62 41.33 29 19.33 | 64 42.67
8 years 29 19.33 |91 60.67 26 17.33 |90 60
10 years 23 1533 | 114 76.00 18 12.00 | 108 72
From 2 year 36 24.00 | 150 100 42 28.00 | 150 100

The above table shows from what time-frame ATMs are utilized by clients of public and private area banks.
Throughout the most recent 10 years, just 20% of public area banks' clients have utilized ATM, while this figure
is 23.34% in private area banks. Of each of the 24% of public area banks' clients and 28 percent of private area
banks, the individuals who have begun utilizing ATMs in the previous two years are those.

CONCLUSION

The retail banking industry is confronting hardened contest and the current situation is that of natural selection.
Every one of the banks are attempting to extend their client base and are fostering their own drawn out
methodologies to remain on the lookout. To further develop the client administrations and relationship the
executives a significant number of the retail banks adjust data innovation that has helped in incorporating and
uniting banking activity. Contest in retail banking is expanding between the current players, from worldwide
players and even from the new contestants. Retail banks should adapt to the opposition by offering astounding
support through client direction for which can be accomplished through specialization.

Retail banks in India are planning specific and modified items remembering their client section. To have the
option to up-sell and strategically pitch their items, retail banks need to keep a decent connection with their
customer section. The customer portion is sorted by the area of retail banks too like the metropolitan and rustic
regions. Methodologies are grown diversely for various portions. Retail banks execute fragment explicit channel
systems to foster superior by relocating customers to practical direct channel. Another technique embraced by
retail banks are the advancement of contact focus administrations and cycles for very good quality and low-end
clients. Retail banks are expanding their strategically pitching and up-scaling exercises for private financial
customers determined to build their client base and further develop their client connection. Item advancement is
another procedure applied by retail banks. The diverse customer fragments are offered different administrations
like protection or renting administrations.
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ABSTRACT

Persons with disabilities are most marginalized and suffer from social deviance, stigma and social exclusion and
oppression. As it is estimated that 600 million persons with disabilities are all over the world, while in India
about 26.81 million persons with disabilities live. The prevalence of disability is increasing as globalization,
liberalization and modern life style have promoted accidents rate causing impairments and disabilities.
Disability has become a focused attention in the recent times with the rise in political activism and voluntarism
at the international and national level and also increasing debate about the development of ‘alternative’ service
programmes, particularly, community based rehabilitation. Against this backdrop, the present purports to
examine the status of education of children with disability in Uttar Pradesh. The paper is based on secondary
data and pertinent literature.

INTRODUCTION

As per Census 2011, there are 2.68 crore Persons with Disabilities in India who constitute 2.21 percent of the
total population. Only six states have dedicated departments for disabled. The six states are Andhra Pradesh,
Madhya Pradesh, Odisha, Rajasthan, Tamil Nadu and Uttar Pradesh. For the overall development, benefit and
smooth operation of schemes made for inclusive growth and welfare of the persons (with disabilities)
Empowerment of Persons with Disabilities Department was established on 20 September, 1995 by Government
of Uttar Pradesh. As per 2011 census, In Uttar Pradesh the total number of Person with various disabilities was
41.36 lakh which is approximately 2.08 percent of total population of the state. These include persons with
Seeing, Hearing, Speech, Movement, Mental Retardation, Mental Illness, Multiple Disability and any other
disabilities. The Department in-keeping with its goals has established a network of schools catering to different
categories of disability and age-group/literacy levels , residential hostels for students , establishment and
operationalisation of Braille Press as well as a University meant primarily to serve the differently-abled segment
(challenged students) of the society. It has taken various welfare measures such as shelter houses -cum-training
centers for divyang destitute, skill development centers along with provisions of grants, pensions, aids and
assistive devices/artificial limbs etc.

Education is the most effective vehicle for social and economic empowerment. In keeping with the spirit of
Article 21A of the Constitution, the Fundamental Rights of Persons with Disabilities and the Guarantee of
Education Act, 1995 as Section 26, children with disabilities up to the minimum age of 18 have been provided
free and compulsory education. The Government of India is providing scholarships to students with disabilities
to study at school level. The government will continue to support the scholarship and expand itself. Persons
with disabilities will be given access to universities, technical institutes and other institutions of higher
education to pursue higher and vocational courses with scholarship and fellowship facilities.

Children with disabilities are the most vulnerable group and require special attention: (1) ensure the right to
care, safety and security for children with disabilities. (ii) ensuring the right to development with dignity and
equality so as to create an enabling environment where children can exercise their rights, enjoy equal
opportunities and full participation according to different circumstances; (iii) ensuring inclusion and effective
access to education, health, vocational training with special rehabilitation services for children with disabilities;
and (iv) ensure recognition of special needs and care as well as the right to development and protection of
children with severe disabilities. Women with disabilities need protection against exploitation and exploitation.
Special programs have been developed to provide education, employment and other rehabilitation services to
women with disabilities keeping in mind their special needs. Individuals with disabilities, their families and care
takers have to bear substantial additional expenses to facilitate activities of daily living, medical care,
transportation, assistive devices, etc. Therefore, they need to provide social security in various ways. The
Central Government is providing tax relief to persons with disabilities and their parents. State Governments /
UTs Administrators have been providing unemployment allowance or disability pension. State governments
have been encouraged to develop a comprehensive social security policy for persons with disabilities. Parents of
severely disabled individuals with autism, cerebral palsy, mental disabilities, and many disabilities feel a sense
of insecurity about the welfare of their wards after their deaths. The National Trust for Individuals with Autism,
Cerebral Palsy, Mental Retardation and many disabilities is providing legal protectors through the Local Safety
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Committee. They are also implementing a supported parent scheme to provide financial protection to the above
severely disabled persons, who are destitute and abandoned by supporting the cost of guardianship. However,
virtually no research work has been done on the employment of people with disabilities in public sectors,
particularly in the Indian (Karna, 2008; Rungta, 2004; ILO, 2003; Mishra and Gupta, 2006; Mitra, and
Sambamoorthi, 2008; World Bank, 2007; Abidi, 1999; Devi and Reddy, 2006); whereas in Western countries
the situation is completely reversed. Burkhauser and Daly (2001) state that household income from incomes of
disabled women and men declined during the 1990s. Although work can be more difficult due to a defect in
itself, other factors also reduce employment rates for people with disabilities. These include lack of access to
essential work space, imposed by public disability benefit programs (Bound & Burkhauser, 2000) and
discrimination (Baldwin & Johnson, 1994). Those who have a low level of education are doubly disadvantaged
and have been shown to have poor job prospects (Burkhauser et al., 1993). There may also be studies in a large
number of countries that have shown that individuals with disabilities are less likely to be employed than non-
disabled peers (Bames, 1991; Furrie and Coombs, 1990; Haveman et al, 1984; United Nations, 1990). A report
(Neufeldt, Stoelting and Fraser, 1991) shows that a similar pattern occurs for self-employment. The social
welfare model views disability as a medical deficiency in an individual that renders them unable to work or
function in society in traditional ways. Disability is an excuse for work obligation and a ground for denial of
employment. Exclusion of persons with disabilities is an inevitable natural consequence of medical realities.The
rights-based model, on the other hand, sees disability as a reason for reform in mainstream institutions. It rejects
the premise that social exclusion is an inevitable consequence of disability. Under this approach, persons with
disabilities have historically been excluded from social institutions, because those institutions have failed to
adapt to the needs of the disabled, even as they regularly adapt to the needs of others (Shapiro , 1993). Under
the civil rights model, disability policy aims to reform mainstream social institutions, so as not to include
individuals with disabilities, but exclude them. Furthermore, due to increasing contact with non-disabled
majority people with disabilities, prejudice decreases (Waddington and Diller: 2001, cited in Kim England:
2003). Mishra, V. K. & Shyam, H. S. (2016) have studied on managing disability of persons with superior
attributes - a few cases from India. Authors have highlighted in the study on the delivery of appropriate assistive
technologies for ensuring long-term inclusive growth. Ashappa, R. & Gudagunti, R. (2014) have discussed on
rehabilitation measures and various social welfare schemes for the physically challenged in Karnataka state.

EDUCATIONAL DEVELOPMENT

About half of disabled population was found belonging to the age group of 20-59 years. However, about 29 per
cent disabled populations belong to child population i.e. less than 20 years. Thus, about 21 per cent PwD
population was belonging to the higher age group i.e. above 60 years.Uttar Pradesh, Bihar, Maharashtra, West
Bengal, Andhra Pradesh, Madhya Pradesh, Karnataka, Rajasthan, Odisha and Gujarat are the major states where
large chunk of disabled children are living. Bihar, Meghalaya, Uttar Pradesh Dadra Nagar Haveli, Jharkhand,
Manipur, Arunachal Pradesh Jammu and Kashmir, Madhya Pradesh and Assam constituted most of the children
with disability in India. Children with disability not attending educational institutions are shown in Table 4.
More than 1/4™ disabled children are not attending educational institutions. This was found more pronouncing
in Nagaland (39 per cent) followed by Assam (36 per cent), Meghalaya (35 per cent), Daman and Diu (34 per
cent), Bihar (34 per cent) and Arunachal Pradesh (33 per cent). About 29 per cent disabled children are not
attending educational institutions in Uttar Pradesh.

State government has established Sanket (government school for deaf and dumb) at Lucknow, Agra, Bareilly,
Farrukhabad and Gorakhpur. In these schools, vocational education isbeing provided to deaf and dumb students
besides providing education. The students whose parent’s income is less than Rs. 1000 per month are also
getting scholarship of Rs. 2000 per month besides residential facilities. Out of total residential capacity during
2017-18, about 67 per cent students were enrolled while about 3/4™ students were found enrolled in non-
residential schools against the capacity. State government has established Sparsh (government schools for blind
boys and girls) at Lucknow, Gorakhpur, Banda, Saharanpur and Meerut. The enrolled students are also getting
Rs. 2000 per month as scholarship besides free transport facility of non-residential school students. About 72
per cent students in residential schools and about 50 per cent students in non-residential schools against the
capacity were found enrolled during 2017-18. Under Mamta Scheme for children with mental disability schools
were setup by the state government at Lucknow and Allahabad. The children whose parent’s income is less than
Rs. 1000 per month, government is bearing Rs. 2000 per inmates for fooding and lodging per month. However,
out of the capacity, only 39 students were found enrolled in residential schools during 2017-18. There has been
drastic decline in the number of inmates during 2013-14 to 2017-18. Government has setup school for
physically challenged boys at Lucknow and Pratapgarh. These schools provide free education upto high school.
Government bears the cost of Rs. 2000 per month for food and lodging of enrolled students whose parent’s
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income is less than Rs. 1000 per month. In these schools, 64 per cent students were found enrolled against the
capacity during 2017-18. The numbers of students have declined over the period of 2013-14 to 2017-18.

Government has established skill development centres for blind students at Lucknow, Gorakhpur and Banda.
However, about 15 per cent students were found enrolled in the residential centres against the capacity during
2017-18. In non-residential centres no student was found enrolled.Government has set up multipurpose skill
development centres at Meerut and Moradabad. However, only 36 students were found enrolled during 2017-18
against the capacity of 100 students. State government has set up shelter-cum-training centres for destitute
mentally retarded students at Bareilly, Gorakhpur and Meerut. In these centres, 123 students were found
enrolled against their capacity of 150 students during 2017-18.

State government has set up hostels for blind students to acquire higher education at Lucknow, Gorakhpur,
Allahabad and Meerut. 6 hostels with the capacity of 200 students each are providing accommodation facility to
the disabled children. During the financial year 2018-19, Rs. 2278.85 lakh were budgeted for the scheme. State
government has also set up Amrawati Purushottam Multipurpose PwD Empowerment Institute at Varanasi. The
Institute provides shelter-cum-training to the mentally challenged students. Similarly, state government has set
up psychological development centre at BRD Medial College, Gorakhpur for rehabilitation of Japanese
Encephalitis. During 208-19, Rs. 21.53 lakh were budgeted. Bachpan Day Care Centres under Education for
All Programme were set up by the state at Lucknow, Allahabad, Varanasi, Agra, Saharanpur, Jhansi, Bareilly
and Gautam Buddha Nagar. During 2018-19, Rs. 332.8 lakh were budgeted for running of the Day Care
Centres. Dr. Shakuntala Mishra National Rehabilitation University was set up by the state government. The
university is providing higher education to students with disability as 50 per cent seats have been reserved for
disabled students. There is provision of 9 Faculties and 29 Departments however, 21 Departments are
functioning. During 2017-18, Rs. 4176.58 lakh for wages and other emergency expenses and Rs. 1030.52 lakh
for capital expenditure were budgeted. Government has also budgeted Rs. 3591.58 lakh for salary and other
emergency expenses and Rs. 630.41 lakh for capital expenditure were budgeted during 2018-19. Besides, state
government has sanctioned Rs. 166.57 lakh and Rs. 974.84 lakh for construction of stadium and artificial limb
and rehabilitation centre in university.

CONCLUSION

Persons with disabilities are most marginalized and suffer from social deviance, stigma and social exclusion and
oppression. The prevalence of disability is increasing as globalization, liberalization and modern life style have
promoted accidents rate causing impairments and disabilities. Though, efforts on the part of government
agencies and non government agencies have been made to rehabilitate disabled, however in absence of a
national policy on disabled, only a small proportion of disabled has got benefits from rehabilitation services and
programmes. The majority of them are living in rural areas where awareness about government programmes
and services is very low and thus they are deprived of such benefit. Moreover, poverty, illiteracy, malnutrition,
poor health, drug abuse and alcoholism, diseases etc. are causing disabilities and impairments. About half of the
disabilities and impairments are presentable therefore strategies and approaches to address them effectively and
also to rehabilitate physically and mentally challenged persons are needed to our focused attention. With the
change of time, there has been paradigm shifting towards addressing the problem of disability. There is more
focus on empowerment and rehabilitation of physically and mentally challenged persons rather than welfare
orientation. The analysis of physical and financial performance of various educational programmes and
schemes shows that there has been remarkable progress in the state; however, there is dearth of funds and
inadequate coverage of various schemes. The present amount of funds under various schemes is grossly
inadequate while economic norms for availing the benefits under these schemes are also tough to achieve. The
large number of applications of persons with disabilities is not being timely processed and forwarded to
government of India for availing benefits under various educational and social development schemes.
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Antioxidant Activity Composition of Methanolic Extract of Various Parts of
Pluchea Lanceolata by DPPH Assay
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ABSTRACT

Antioxidant activity and total phenolic content (TPC) of various medicinal plants (halophytes versus non-
halophytes) typically used as herbal teas were examined in the search for natural antioxidant sources. Nutrients
and phytochemical composition, particularly phenolic metabolites, were also evaluated in medicinal plants with
increased antioxidant activity. Pluchea lanceolata's antioxidant activity was substantially higher than that of
synthetic antioxidants. The antioxidant activity of different parts of the plant Pluchea lanceolata was determined
using the DPPH (2,2- diphenyl-1-picryl-hydrazyl-hydrate) test. The goal of this study was to find the best
solvent for extracting pluchea lanceolata components and determining their antioxidant activity. Pluchea
Lanceolata has a high antioxidant activity. The DPPH radical scavenging method was used to measure the
antioxidant capability. For plant extraction, 80 percent methanol appeared to be the most successful among the
solvents of various polarity and methanolic extract of all plant part were also obtaining using soxhlet apparatus.
Extract were examined for primary and secondary metabolites, the antioxidant activity was determined using
uv- visible spectrophotometer. Percentage radical scavenging activity and IC50 values were also calculated.

Keywords: DPPH (2, 2-diphenyl-1-picryl-hydrazyl-hydrate), Soxhlet Apparatus, Pluchea Lanceolata,
Antioxidant Activity, % RSA (radical scavenging activity).

INTRODUCTION

Herbal / medicinal plant are gaining popularity day by day owing to their lesser side effects. Traditional herbal
medicines can be prepared using a combination of plants, minerals, inorganic and organic substances.' These
traditional herbal medicines have a broad spectrum of anti bacterial activity and have insignificant side effects .

Traditional herbal remedies are more extensively utilized now a days due to their lack of significant side effects,
chemical variety, and a broad spectrum of antibacterial activity.” d.Plumchine, Sorghumal, boehmerol acetate,
moretenol, taraxasterol, neolupenol, pluchioside, sesquiterpene, pluchiol, stigmasterol, quercetrin, and
isorhamnetin are the active chemicals in P. Lanceolata.” Cadmium chloride stimulates oxidative stress and
extensive chromosomal damage, which is suppressed by a methanolic extract of entire plant parts of P.
Lanceolata.® The extract of P. Lanceolata reduces the oxidative stress caused by ferric nitrilotriacetate.” By
normalizing glutathione peroxidase levels in the brain of rats with ischemic hippocampus injury, a
hydroalcoholic extract of P. Lanceolata rhizome can restore cognitive function.® In indigenous medicine, all
parts of the plant are used extensively. It is used to treat rheumatoid arthritis, neurological illnesses, sciatica,
edema, bronchitis, dyspepsia, cough, psoriasis, and piles because it has anti-inflammatory and analgesic
properties.” "

The asteraceae family includes the medicinal herb Pluchea Lanceolata. It is a little woody shrub that grows to be
60-200 cm tall and is locally called rasna. Pluchea Arabica's antioxidant capabilities were found to suppress the
DPPH radical by 89-93 percent in a recent study. Pluchea Arabica fresh twigs were recently tested for key
components such as -cadinol, caryophyllene.''The herb has been found to have a variety of traditional
pharmaceutical applications. "*"”" Plant extracts or plant-derived antioxidant chemicals boost the antioxidant
defence of the human body and are preferred over synthetic antioxidants due to their safety. As a result, recent
research is focused on finding plants with antioxidant potential that can protect against a variety of illnesses.”’
Antimicrobial substances found in medicinal plants have been studied extensively, specially antibacterial,
antioxidant, anticancer, anti-inflammatory, hypo-glycemic, and other properties, have been studied
extensively.*'
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Figure 2: Pluchea Lanceolata Roots
MATERIAL AND METHOD

I. Collection of Plant Sample
A healthy and disease-free Plant of P. Lanceolata (leaf,stem,root) was collected from , Afri (Arid Forest
Research Institute), Jodhpur, Rajasthan, India [2019] during the month of August and September. The leaves,
root, and stem were cleaned, dried in the dark, then pulverized in a mechanical grinder before being sieved at 40
mesh and were stored in air tight containers. . The leaf, stem and root of P. Lanceolata powder were extracted
with methanol (solvent ) by Soxhlet apparatus at 60°C. The extracts were dried by rotary evaporator and
concentrated using a concentrator. The extracted powder was stored in air-tight container at room temperature.

Figure 3: Soxhlet Apparatus

II. Chemicals Used
DPPH (2,2-diphenyl-1-picryl-hydrazyl) (MOLYCHEM, MUMBAI), Ascorbic acid (MOLYCHEM,
MUMBALI) ,methanol were used. All chemicals were of A.R. Grade .
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Estimation of Antioxidant Activity Using DPPH Via Free Radical Scavenging Activity:
The antioxidant activity in the methanolic extracts were determined by DPPH (2,2- diphenyl-1-picryl-hydrazyl)
free radical scavenging activity (% RSA) . DPPH is a stable free radical with an odd electron in its structure that
is commonly used in chemical analysis to determine radical scavenging action. The phenomena of free radical
discoloration caused by neutralization of the plant extract was employed to estimate the activity.

METHOD

The dried samples of leaves, stem and root (20g) were extracted in 80 percent methanol at 60°C for 24 hours .
The extracts were then utilized to make several dilutions in methanol, ranging from 50pg/ml to 600ug/ml
concentrations. 3 ml of methanolic DPPH solution was added to 1 ml of each of the test samples (plant
extracts), standard (ascorbic acid), and blank (methanol). The samples were then incubated at room temperature
for 30 minutes.

Using a UV-visible spectrophotometer, the absorbance was measured at 517 nm. IC50 values were used to
represent the results were express as ic50.The DPPH free scavenging activity was shown the decolourisation of
the sample and is calculated using the formula given below .

A —
DPPH free radical scavenging activity (% RSA) = bla;k e X 100
blank

The ascorbic acid. Was used as positive control and ic50 values were calculated by plotting the % RSA of free
radicals with the sample concentration.

RESULTS AND DISCUSSION

The DPPH free radical scavenging activity of the leaf, stem, and root of Pluchea Lanceolata are expressed in
the table 1-4. The analysis of data shows that all plant part have different level of activity . leaf extract shows
highest antioxidant behaviour . It is also observed (figure 4-7) that with increase in sample concentration
antioxidant activity of various plant parts of Pluchea Lanceolata also increases.

The IC50 value is the concentration at which the % RSA value, i.e. the inhibition value, hits 50%. The lower
IC50 value suggest that the analyte has a high antioxidant value. The IC50 values of Pluchea Lanceolata leaf,
stem and root extract were found to be 397.03,654.922 and 755.9 pg/ml, respectively.

CONCLUSION
The data reveals that plant Pluchea Lanceolata leaf as high antioxidant activity in comparison to stem and root
extract . it can be insert that the plant fine therapeutic use .
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Table 1: DPPH Radical Scavenging Assay of Ascorbic Acid.

1 10 0.529 42.50 148.05
2 50 0.429 53.36
3 100 0.399 56.63
4 200 0.280 69.56
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Table 2: DPPH Radical Scavenimi Assai of iluchea lanceolata leaves.

1 0.596 35.21 397.03
2 100 0.543 40.97
3 200 0.505 45.10
4 300 0.487 47.06
5 400 0.449 51.19
6 600 0.410 55.43
Control 0.920

Table 3: DPPH Radical Scavenging Assay of pluchea lanceolata stem

1 0.672 26.95 654.96
2 100 0.605 34.23
3 200 0.595 35.32
4 300 0.547 40.54
5 400 0.516 43.91
6 600 0.498 45.86
Control 0.920

Table 4: DPPH Radical Scavenging Assay of pluchea lanceolata root

1 0.703 23.58 755.94
2 100 0.689 25.10
3 200 0.640 30.43
4 300 0.605 34.23
) 400 0.587 36.19
6 600 0.512 44.34
Control 0.920
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Figure 4: DPPH Radical Scavenging Assay of Ascorbic Acid.
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Figure 5: DPPH Radical Scavenging Assay of pluchea lanceolata leaves.
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Figure 6: DPPH Radical Scavenging Assay of Pluchea lanceolata stem
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Figure 7: DPPH Radical Scavenging Assay of Pluchea lanceolata root
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ABSTRACT

“A woman is the full circle. Within her is the power to save, invest and transform. According to current trends,
this potential in our society is mainly untapped. In India, the woman is the family's principal source of savings.
Women, on the general, prefer to have objectives that are focused on their families over goals that are focused
on themselves (Dr.R. Sellapan,2013). Some negative stereotypes regarding women's financial ability persist,
leading some women to assume they shouldn't make investing decisions for themselves. Some women delegate
decision-making to their husbands so that they can handle their finances if they live longer than their wives.

The goal of this study was to investigate into the investment patterns of socially literate women in metropolitan
and semi-urban areas, mainly those between the ages of 25 and 45. The study examines how much individuals
are aware of it and how they are now investing in it.

To pick 250 women respondents from throughout India, simple random selection was utilized. The design
employs a questionnaire as the primary data collection tool, allowing the researcher to extrapolate the findings
to a larger population.

It was also discovered that women with little financial expertise are less likely to invest. Indian women's
financial decisions are mainly made by their families, or by their spouses. Any investment decision made by
women does not reflect their personal tastes, but rather is influenced by family members.

Keywords: Financial decision making in women, investment behaviour, women self-centric goals.

1. INTRODUCTION

In our country, the household sector is regarded as the most important source of savings. A common proverb
regarding women says, "The hand that rocks the cradle commands the world." The data below demonstrates that
women and men invest differently, with males making the majority of the decisions. Women have a lower risk
tolerance and obtain a lower return on their investments than males (R.Harini,2021). Unlike in the past, when
women's primary goal was to support their families, we discovered that women spend the majority of their
leisure time watching television, using social media, browsing streaming platforms, online shopping, and
pampering themselves.

Furthermore, the profile of women in terms of investment is evolving with time. However, they trail behind in a
number of investment areas. As a result, a study is being done to assess their awareness of investment and
various investment venues. When it comes to financial investments, women have traditionally been more
hesitant. When it comes to money, they are more careful.

2. REVIEW OF LITERATURE

1.Amsaveni M & Nithyadevi M, (2018), Profitability was determined to be the most influencing element,
followed by safety, liquidity, prestige, stability, transferability, and speculation, in a survey of 100 working
women in Tripura district to discover their investing patterns and attitudes about investment outlets.

2. 2.Kaur J & Arora N, (2018) analysed 150 investor answers in Punjab to determine how they feel about
mutual funds as an investment alternative. Due to the better returns in growth fund schemes, investors preferred
to invest in mutual funds. It was also discovered that each investor has his unique mutual fund investment
objectives.

3. Jisha V G, (2017), the study looked into the perceptions of investing patterns among urban working women
in Coimbatore and discovered the elements that influence savings and investment patterns. The findings
demonstrated a link between factors impacting awareness and factors determining benefits. Investors prioritised
the safety of their cash when making investments.

4 National Council of applied economic research (NCEA) (1961) “Urban saving survey” noticed that
irrespective of occupation followed and education level and age attained, households in each group thought of
saving for the future was desirable. It was discovered that the urge to save for old age was mostly motivated by
the need to be prepared for emergencies.
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5. Quantitative and qualitative research carried out in the UK indicates that attitudes to investment risk depend
on factors such as personality, circumstances, educational attainment, level of financial knowledge and
experience, and extent of financial product portfolio (Conquest Research Limited, 2004; Distribution
Technology, 2005). Quantitative research carried out in the US identifies a similar range of factors, including
income, wealth, age, marital status, gender and level of education (Finke and Huston, 2003).

6. However there exist some studies exist which denies the existence of any gender gap. For example
Schubert et al. (1999) find no influence of gender on financial decisions. Masters and Meier (1988) found no
difference in the risk taking propensity of male and female entrepreneurs.

7. Dr. N. Dharani Dr. M.Inbalakshmi, J. Murugapandi, (Investment Pattern of Working Women in Dindigul
District, European academic research volume II issue 7, 2014 ISSN 2286-4822I) The author of this study
attempted to argue that in recent years, the success of every investment decision has grown increasingly
significant. Making wise investment choices involves both knowledge and skill. Working women investors have
distinct expectations from investments due to differences in their needs, such as savings, safety, interest, and
capital appreciation. The association between elements determining the level of awareness of various
investments and factors influencing the rewards was discovered by the researcher. When it comes to investing,
investors say that the safety of their cash is their top priority. As a result, the government should give additional
investor protection mechanisms, such as improved laws and regulations.

8. Dawar&Wadhwa (2011) in their study observed that generally men dominate when it comes to investments.
Women are more cautious when it comes to investing since they have less awareness of the financial sector.
Investment decisions, according to the studies, are communal decisions based on information and expertise
obtained from a variety of sources (Bramabhatt et al). (2012).

9. Volpe, Chen, and Pavlicko (1996) Find out about the personal investment data of 454 students and how it
relates to literacy levels in terms of investment and sex, academic regulation, and knowledge and experience.
The researchers employed a questionnaire that included a wide range of investment subjects, including bond
and mutual fund performance, financial advice, risk, tax planning, stock market valuation, business math,
diversification, worldwide investing, and interest rates. They come to the conclusion that most college students
lack knowledge and information regarding personal investment, specifically stock market valuation, global
investing, the impact of interest rate changes, and tax calculation and planning. Female students knew much less
about personal investing than male students, especially when it came to stock valuation, business mathematics,
mutual fund success, and worldwide investing.

10. Grable and Lytton (1999) examine whether demographic factors would be good predictors of financial
tolerance based on a university survey from 1997 that includes both teachers and staff. They claim that financial
education is a key factor in establishing risk tolerance. They claimed that investors with a higher level of
financial education took more risks.

11. Kim and Nofsinger (2007) Examine and analyse investors in Japan's markets, as well as their activities and
results. They analyse market-level data to discover that investors own riskier and high book-to-market stocks,
trade frequently, make poor investment selections, and buy current winners. Furthermore, these qualities appear
to vary based on market ups and downs. They discovered that in a bull market, investors prefer high book-to-
market equities, and in a bad market, investors prefer high beta stocks. City, India. The result of finding
showed 60% investors were aware about the investment avenues whereas 40% were unaware

10. Sonali Patil (2014) studied preferred investment avenues among salaried people with reference
to Pune City, India. A sample size of 40 investors has been taken from the Pune City, India. The result of
finding showed 60% investors were aware about the investment avenues whereas 40% were unaware Sonali
Patil (2014) studied preferred investment avenues among salaried people with reference to Pune
City, India. A sample size of 40 investors has been taken from the Pune City, India. The result of finding
showed 60%  investors were aware about the investment avenues whereas 40% were unaware 9.
V.R.Palanivelu & K.Chandrakumar (2013) examined the Investment choices of salaried class in
Namakkal Taluk, Tamil Nadu, India with the help of 100 respondents as a sample size & it reveals that as per
Income level of employees, invest in different avenues. Age factor is also important while doing investment

3. OBJECTIVE OF STUDY
e To study the intensity of inquisitiveness in women from the age group of 25-45 about financial situation of
their family.
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e To study the internal power of decision making after knowing the situation.

To study the execution of the financial decision taken by the women individually.

To study the pattern followed in the investment process by women.

. LIMITATION OF STUDY
The study in based on the perception of women only from the urban and semi urban society.

=

The study mostly covers only the age group of 25-45.
e The focus of the study is more towards financially literate women.

5. RESEARCH METHODOLOGY

This research is both descriptive and analytical. To pick 250 women respondents from throughout India, simple
random selection was utilized. A well-structured questionnaire was used to obtain the primary data. The design
employs a questionnaire as the primary data collection tool, allowing the researcher to extrapolate the findings
to a larger population. It aids in the collection of quantitative data that may then be analyzed via inferential
statistics. The questionnaire is broken down into three sections: level of awareness, factors influencing
investment decisions, and level of satisfaction.

The research begins by analyzing behavioral finance theories in general, and stock market theories, to gain a
theoretical and conceptual backdrop, as well as empirical findings from previous studies, from which the
research model and hypotheses are developed. After that, the interview and questionnaire questions are prepared
(Mercy Silvester & Vijayakumar Gajenderan, 2020). Anova test, basic random sampling, regression,
correlation, and graphing were all used in the study.

6. ANALYSIS OF DATA
1. QUALIFICATION OF WOMEN

Tablel: Qualification of women from urban and semi urban society.

Table 1

QUALIFICATION COUNT | PERCENTAGE
lliterate 5 2%
SSC 8 3%
HSC 27 11%
Some college but not graduate 48 19%
Graduate 92 37%
Postgraduate/professional 70 28%

Source-primary

Education / Qualification
294 325

28% lliterate S5C
Post graduate f 11%

Professional ',

# i

19%
Some college but
not graduate

3T
Graduate

INTERPRETATION
Tablel. According to the data 37% are graduates, 28% women are postgraduate which also happens to be the
highest qualification recorded from the data, while 2% of the women are illiterate.
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From the above pie chart, it clearly depicts the educational qualification of the women.

Relationship between Financial Product and Actual Investment.
HO: There is no association between financial product knowledge and actual investment in women.

H1: There is association between financial product knowledge and actual investment in women.

For this purpose, of knowing whether there is any association between financial product and actual investment
decision of women, regression analysis was conducted, and the result are discussed below

2. CORRELATION TEST

Table 2
Financial product | Actual investment
Financial product 1 0.84
Actual investment 0.84 1

Source-primary

Table 2 indicates there is a positive relation between actual investment and financial product. As we can depict
from the above table that r =0.84 which is positive effect.

Chart Title

B fpCourt MaiCount

230
208
185
170
g 158
143 155
23
107 g 105 106
76 75
13
a2
2B
1 2 3 4 5 B 7 B 9
Source-table2
3.REGRESSION STATISTICS
Table 3
Multiple R 0.8440
R’ 0.7124
Adjusted R square 0.6713
Standard Error 27.529
Observation 9

In table 3, the regression test done between the financial product and actual investment decision frequency has
yielded R value of 0.7124 which implies that two factor together predict 71% percent of the variation in
financial investment decision. The R value is 0.8440 which indicates that there is high degree of correlation
between financial product knowledge and actual investment (independent variable) with women decision
(dependent variable). This shows there is significant relationship between the investment decision. Furthermore,
behavioural characteristics are thought to be powerful predictors.

Table 4: Analysis of variance through dependent and independent variables. ANOVA"

df SS MS F Significance F
Regression | 1 13140.95414 | 13140.95 | 17.33947 0.004220265
Residual 7 5305.04586 | 757.8637
Total 8 18446
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This table 4, indicates the statistical significance of the regression model that was run.The value of p0.05
denotes that the regression model is statistically significant and accurately predicts the outcome variable. That
appears to be a good match for the data.

Table 5: Coefficient between dependent and independent variable

Coefficients | Standard Error t-Stat P-value
Intercept | 78.91786678 19.09907808 4.132025 | 0.004393
Ai count | 0.700601785 0.168249329 4.164069 | 0.00422

The cofficient table 5, shows that one point increase in financial product correspond to increase in actual
investment. At 5% level of significance all the p-value shows 0.00 level of significance which means that p<
0.05 therefore our null hypothesis is rejected. This means there is association between financial product and
actual investment in women. It's also clear that any rise or decrease in the level of factor will result in changes
in the level of investment. (“A Study on Attitude of Women Investors towards Stock Market Investment ...”")

Here, the regression analysis suggest that the factors are positively associated with the invesment decision and
precieved risk is significantly positively associated with the invesment decision. The value of R2 is 0.7124,
implying that the regression coefficient's explanatory power will increase if additional related variables are
added to the model.

4.Financial Literacy of Women
Table 6

Financial literacy level of women

BB

[ - [ R« = R &
L= T = < T = T =1

No. of women

[ e T TR o4
ST =T = T = T <1
=
n

Level of Financial Literacy from 0-10 level

Source- Primary

INTERPRETATION: Based on the data of 250 women, here we can see that the women have rated
themselves on a scale of 0-10 on the basis of their financial literacy. The maximum no (88) of women have
rated themselves as 5 whereas only 2.5% of women have rated themselves as 9 which is the highest financial
literacy.

5.0ccupation of Women

Table 7
Occupation of Women

Homemaker

-
1:U

105

60
Busines Warking

Source-Primary
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INTERPRETATION

Out of the 250 women, 145 women are either working or have a business of their own and the rest of them are
home makers from this data we can interpret that more than 50% women are capable of earning their own
money.

7. FINDINGS
e The respondents are very conventional as 37% are graduate, 28% are postgraduate and 2% are illiterate.

e Implication of the two factors together predict 71% percent of variation in financial investment decision.
e There is positive association between financial product knowledge and actual investment among women.
e 46% of women prefer low risk financial product.

e 85% of women prefer to invest in product for a period up to 10 years.

e 32% of the women are looking for return where as 39% wants safety of capital

8. SUGGESTION
e Encourage women to save more by conducting investment programmes.

e Encourage women to invest in new and innovative instruments by educating them about the risks and
benefits from these avenues.

e A role can be played by the employers who can offer the retirement education to women employees as
working women spend nearly fifty percentage of the entire day at work.

9. PARAMETERS TO CONCLUDE THE STUDY
While designing the financial product we have to keep the respective parameters in mind.

e 46% of investments made by women are in low risk financial products.

e 72% of women take financial advice from their family and friends ( based on others talk factor).
e 91% of the women expect returns of 20% or less than 20%.

e 45% of women are investing in the range of 5k-10k.

10. CONCLUSION

The study concludes that women's financial confidence is based on their investment knowledge and education,
as stated in the World Bank Review 2015. It was also discovered that women with little or no financial
understanding are less likely to invest. The decision to invest is usually made by the families of Indian women,
or their husbands. Any investment decision made by women does not reflect their own tastes, but rather is
influenced by family members.

As a result, policymakers are urged to develop and promote women-focused initiatives that improve financial
literacy and increase employment opportunities for women. Also, investment schemes that are specifically
targeted at women and advantageous to their futures should be established in order to encourage women to
invest. The government should support awareness campaigns that emphasise the importance of women's
financial independence and the eventual result, which is their empowerment. Only then can women realise their
full potential and how they may contribute to the economy's growth. Women have acknowledged that their lack
of financial literacy prevents them from making sound financial decisions. Only half of the 250 women polled
are capable of earning their own money. Only a few women are knowledgeable about the financial markets and
capable of making investing judgments. Because of their financial understanding, these ladies are on the right
route for future financial planning. As a result, it is advised that a financial product be developed that can
guarantee capital safety and total returns of 15% to 20% per year.
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ABSTRACT

The world belongs to all living creatures and not for human beings only. Transforming the world to a
prosperous, peaceful destination cannot be achieved without addressing the crime against the wildlife. Hence
the United Nations highlights the need for protection of wildlife by incorporating this as a core point under the
fifteenth agenda among the seventeen agendas drawn out for achieving the sustainable development 2030.
Poaching is resorted to for food, pleasure, illegal trade of wildlife products, to acquire the land for use,
aspiration for valuable and rare animal products such as ivory, bones, fur, skin, or teeth, medicinal purposes etc.
Impacts of poaching are varied. The devastating consequences of poaching are extinction, sufferings of the
animals, imbalance of the eco system, destruction of the environment etc. It has also become a grave
transnational menace to the stability, security and economy of entire nations. While environmentalists,
ecologists and biologists are researching upon the causes and consequences of the wildlife trade and measures
to prevent this illegal activity and measures for the resurgence, the attempts from the criminologists are rare.
This paper analyses the causes for the wildlife crime, consequences and imperative solutions to prevent the
destruction to the wildlife and the echo system from a criminological perspective.

INTRODUCTION
“A number of times I have heard trophy hunters - not subsistence hunters - say that more wolves should be
killed in order to help ensure that there will be adequate opportunities to hunt deer. I simply have no words...”

- Peter Nichols

Poaching was always a part of human life from the time immemorial. In olden days the animals were hunted for
food, but later on through the ages reasons for poaching widened. Human found a market in wildlife for food,
clothing, perfumes, medicines, as pet or companions or as curious or strange objects. Section 2 (37) of the
Wildlife (Protection) Act, 1972 defines “wildlife to includes any animal, aquatic or land vegetation which forms
part of any habitat.” The term wildlife effectively encompasses all forms of life, whether plant or animal which
are found in nature. Marine, freshwater and coastal ecosystems also find place in the definition. Thus ‘Wildlife’
comprises all wild fauna and flora, animals, fish, birds, and forest products like timber and non-timber.
‘Poaching or Wildlife crime’ refers trading, importing, exporting, processing, possessing, and consumption of
wild fauna and flora which includes animals, birds, timber and other forest products, in contravention of law.

It has been globally realised that deforestation and extinction of many species of wildlife is the grave issues
which has to be addressed immediately for ensuring the wellbeing of the world. The matter was discussed in a
meeting of International Union for Conservation of Nature (IUCN) in 1963 and decided to take measures to
protect the wildlife. Accordingly CITES (the Convention on International Trade in Endangered Species of Wild
Fauna and Flora) an international agreement between governments was drafted. It was signed by eighty
countries on March 3, 1973, and was enforced with effect from July 1, 1975. The main objective of the
agreement was to protect the species of animals and plants from the wildlife crime, trafficking and trade.

Even though the efforts for the protection of wildlife was effectively progressing the world witnessed the
unprecedented increase in wildlife crime. Wildlife crime become a threat to the nations when the forest was
used for many illegal activities like growing of the drug plants and other gambling activities. On this realisation
an International Consortium on Combating Wildlife Crime (ICCWC) which is a collaborative effort of five
inter-governmental organizations was launched on November 23, 2010. The main aim was to provide support to
the national wildlife law enforcement agencies and to the sub-regional and regional networks in the protection
of natural resources. The “2030 Agenda for Sustainable Development” adopted in September 2015 by the
United Nations Sustainable Development Summit highlighted the need for the protection of wild fauna and flora
and the ecosystems upon which they depend. Among the 17 Sustainable Development Goals (SDGs), emphasis
has been given to the protection of wildlife and adopted "Life on Land" as Goal 15. It advocates the immediate
need to think how to tackle illegal trafficking in wildlife. Article concentrates on the causes and consequences
poaching.
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EVOLUTION OF POACHING

Wildlife was poached from the olden days. The Egyptian rulers used ivory in their jewellery from (3500 — 500
BCE). Leopard skin, giraffe tail and ostrich feathers were traded for religious ceremonies, medicine and
luxuries. Possessing exclusive species was regarded as a symbol of spirituality, status, and power by the ancient
Egypt. After 700 BCE, it became common in Greek and Roman Empire to capture, tame and keeping variety of
exotic mammal and reptile species in house hold. The rulers-maintained elephants, lions, leopards, cheetahs,
exotic sheep, ostriches as part of their spectacular armour. Animals were also used in Roman games.

In the medieval era with the fall of Roman empire in 476 BCE the animal sacrifices for games reduced
comparatively. The practice of animals being used as the status and power symbol continued and also the trade
of animal products like ivory, leopard skin exotic furs etc.

In the early modern period trade of ostriches, penguins, monkeys, parrots etc augmented. The imported exotic
animals and produces from the colonies were visualised as a symbolic representation of the conquest of all
distant & exotic countries.

The modern period witnessed the extensive trade in live exotic animals, including elephants, leopards, lions,
jaguars, giraffes, rhinos and exotic birds. All form of Wilde crime like poaching, illegal trafficking, drug
trafficking from the flora and fauna of the forest etc increased in alarming rate. Last 50 years (1970-2020),
witnessed a decline of 60% of the species population.

CAUSES OF THE WILDLIFE CRIME

The poaching or wildlife crime is resorted to for food, medicinal use and health care. Cosmetics, fragrances,
jewellery, accessories, curious collections are other attractions. It is also restored to as part of religious and
cultural traditions. Wildlife including the flora and fauna are utilised by man for furniture’s, constructions, to
tame animals as pets and exhibit in zoos etc. This section analyses the causes of increase in wildlife crime even
after the subnational, national and international efforts to defend it.

1. INADEQUATE LAW ENFORCEMENT.

India has enacted the Wild Life Protection Act in 1972 itself. Being the signatory of the international
agreements India is taking measures in accordance with the guidelines prescribed by them. But we are not able
to effectively address the problem of poaching due to the regulations that can be easily circumvented. Many
Government officials are the direct beneficiaries from the profits of poaching. Many receives bribe from the
poachers and aids them in the illegal wild trafficking. With the help of the corrupt forest officials hunting
become more easier for the invaders.

Lack of stringent rules and minor punishments which is not sufficient to deter them is a reason that these
activities cannot be controlled. In India the fine ranges from ten thousand rupees to twenty-five thousand rupees
and imprisonment which may range from seven to ten years. Due to insufficient and ineffective prosecution
majority of the poachers manage to escape out of the clutches of law. The conviction of a poacher for even up to
three years are rare in India, which shows how liberal is the legislation and enforcement authority.

2. HIGH DEMAND FOR THE WILDLIFE AND FOREST PRODUCTS.

Illegal wild trafficking is most profitable business in world as a whole. The United Nations assesses that profit
from the illegal wildlife trade in world is between $7 billion and $23 billion a year. It is one of the most
profitable criminal enterprises in the world. The poachers, intermediaries the governmental officials all are
drawing a huge profit form the business of wildlife. Ivory -like casque of the helmeted hornbill, tusk of the
elephants, skin of leopards and jaguars, pangolins for their meat and scales etc are having the high demand in
the market. Wild life crime is a threat to the existence of many wild species across the globe.

3. FOR RELIGIOUS AND CULTURAL TRADITION

Certain animals are believed to be sacred for certain religion. Some other are part of various traditional cultures
all around the world. Animals are hunted and slaughtered as part of religious rituals. Leopard skin, hooves,
feathers, tails, skin, fur, teeth, horns, heads, ivory etc are used as ceremonial objects for religious rituals. At the
same time several animals are believed to be the vehicles of the God and are protected.

4. FOR MEDICINAL PURPOSES

The rhinos were extensively hunted apart for its skin, it is believed that its horn possess medicinal values. In
China turtles, snakes, orangutans, pangolins and seahorses, etc are used in traditional medicine to cure
numerous diseases like cancer. The scales of pangolins and turtle blood are ground into a powder and used in
medicines. They are found for healing powers. Buffalo horns, tiger male parts and fresh snake blood, are used
for aphrodisiac and virility potency.
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5. FOOD AND EXOTIC DISHES

Human being depended on the wildlife for food from the primitive time. When the population was limited and
man hunted barely for food it did not cause much destruction for wildlife. But in the modern period with much
sophisticated weapons man hunted extensively for food that too for variety of cuisines. Trading on animals for
food also flourished which added to the destruction of endangered species. Zebras, Hippos, Lions, Elephants,
Snakes, Gazelles and Giraffe are killed for their meat, traditionally denoted as “bush meat.”

In Asia, demand was for snakes, turtles, pangolins, bats, whales, and orangutans and was traded to restaurants to
serve elite in exclusive.

6. AS SPORTS

Many animals are poached for sports and recreation. These animals have to suffer injuries and end up in painful
death. Along with the many domestic animals many wild animals are also hunted for the entertainment of man.
Royal Society for the Prevention of Cruelty to Animals (RSPCA) which is working for the protection of animals
since 1824, “opposes recreational hunting, or the act of stalking or pursuing an animal and then killing it for
sport, due to the inherent and inevitable pain and suffering caused”. But due to lack of stringent laws to prevent
hunting and utilising the animals for sports these types of activities are continuing. Certain sports which are
traditionally practiced also hinders the law making in certain areas.

7. EXPANSION OF HUMAN SETTLEMENT

As the population exploded the man started encroaching to the forest area for domicile and cultivation affecting
the natural habitat of the wildlife. This often resulted in the wild animal and human conflicts. Though many
men are killed in these conflicts major victims are the animals as man used many modern techniques like
electricity and other weapons to evacuate the animals. Many animals starved to death due to the destruction of
their natural habitat.

8. ORGANIZED CRIMINAL NETWORK

As the illegal activities expanded the wildlife crime also extended. The trade of wildlife products become more
structured. The sub national, national and international trade flourished well, as this was a business which
provide huge profits. The drug cultivation and trafficking also caused much damage to the wildlife.

Consequances of Poaching

Causes and reasons for the poaching vary but ultimately it leads to the destruction of the biodiversity and
ecosystem of the world which is becoming a threat to the existence of the earth itself. Along with the extinction
of many charismatic wildlife species like elephants, tigers, rhinos, and leopards, thousands of lesser-known
endangered species are also being driven to extinction by poaching. Many animals poached for their body parts
are driven into painful death. The poachers shoot the animals and many often take their valuable body parts
even when they are alive and leave them to the painful end.

Many officials and rangers are also killed by the poachers who hinders the hunting. The organised criminal
networks which flourish along with the poaching like illegal trafficking drug trafficking etc is becoming a threat
to the human life. Poaching is also now becoming a reason for the spread of infectious and deadly diseases from
the animals to the human beings.

Imbalance in the ecosystem- the nature is built as there should be predator and the prey. Many species being
pouched is disrupting the food chain which is threat to the existence of the man and earth.

Realising the immediate need to prevent poaching and protect the wildlife, the protection of wildlife has been
included as the 15" Goal under the tile ‘Life on Land’. The next session discusses what all measures which we
have to adopt to protect the wildlife and attain a sustainable use of territorial ecosystem, to protect the
biodiversity and the forest.

Measures to Prevent the Poaching.

Imperative solutions to prevent the destruction to the wildlife and the echo system are to be adopted analysing
the specific conditions of each area rather than applying same techniques everywhere. Stringent laws alone
cannot restrict the offences. Scientific and criminological approach is to be adopted.

Assessing the Challenges

Challenges faced by each area has to be assessed first like what is the hindrance in preventing the wildlife crime
whether it is lack of proper law, whether enforcement machinery is inefficient. Is there any deficiency in the
information circulating machinery, are the official equipped to deal with the poachers who are using modern
weapons, is the government able to give protection to the officers working in the forest against the poachers?
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There should be a clear evaluation of the current efforts in preventing the poaching and understand what are the
draw backs of the present system. On the basis of this assessment necessary measures should be adopted.

Proper Legislation to Address the Poaching.

All nations already possess the legislations and the enforcing authority for the protection of wild life. Since the
poaching is continuing in an alarming rate these laws are to be amended and if needed made stringent so as to
deter the poachers. Severe punishment and heavier fines should be imposed.

Enforcement mechanisms also had to be modified and efficient officials should be appointed. The government
should also take necessary measures for the protection of the officials entrusted with this responsible duty.

Ensure Effective Prosecution

Cases filed against the poachers always lacks the proper evidences. As the cases are not strongly built up during
the trial by the prosecution, many of the accused find it easy to get acquitted. This encourages the poachers to
continue their activities. So, the approach of the prosecution has to be improved. The investigating officers
should try to collect all the possible evidences that the prosecution will be able to prove the guilt beyond doubts
and the accused may not escape from the clutches of law.

The concerned authorities ought to provide with sufficient monetary support to improve the criminal justice
response to poaching. Authorities which possess adequate money and facilities can effectively recover the
traded wildlife products.

Provide Training to the Rangers.

All the officers are not corrupt nor bribe seeking persons. Several times they are not able to tackle the highly
trained poachers who uses highly modernised weapons. Training should be provided to the forest officials and
the rangers which equip them to improve their effectiveness. Trained rangers may be able to protect the wildlife
without putting themselves in danger. The rangers also should be provided with the proper data and
information’s in the proper time so that they may act effectively at the crucial moments.

Involve the Public and Encourage Collobrative Efforts

The community residing near by the forest can play a vital role in preventing the poaching. small troops
including the ordinary people may be created. They can very well give the information regarding the invasion of
poachers in the forest. If small rewards are provided to such well-wishers, they will be more involved in the
prevention and the endangered species can be protected.

The awareness to the public is essential for preventing the wildlife crime. Many may unknowingly buy the
wildlife products which increases their demands.

Collaborative efforts with certain NGO’s and civil societies working for the protection of the animals can
effectively prevent the wild crime. World Wide Fund for Nature an international non-governmental
organization launched in 1961 work for the protection of wildlife and tries to restrict the human activities in the
forest. The United Nations Environment Programme (UNEP) is also providing support for the preventive
activities. The collaboration with national and international agencies enables to find easy solution for the wild
trafficking.

Use More Sophisticated Techniques

Undetectable and harmless trackers need to be installed to track the wildlife. This enables the officials to have
accurate data on the number of the animals in their location from the control rooms itself. Cameras may also be
fixed in the areas where the endangered species are co habiting. This will help the officials to resist the
poachers. Implementing a patrolling and reaction system will enables the effective protection system.

The criminological approach will have a positive impact. The study of why and patterns followed in wildlife
crimes will help to develop appropriate solutions with the help of communities and the local ranger force.

Create Sanctuaries for Animals

Sanctuaries can alone preserve the animals who are at the verge of extinction. Sanctuaries provide comfortable
living habitat to the animals free from external disturbances. Tourists may not be allowed where the endangered
species are housed. Special protection and monitoring should be made that the poachers may not be invaded.

Protection of Wildlife in India

In India animal protection was given importance from the ancient period itself. Kautilya’s Arthasatra prescribes
how a ruler has to protect the forest and the wildlife. Except in the medieval period when reigned by Mughal
rulers who were fond of hunting, the animals were well protected in India. From the nineteenth century the
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legislative protection was initiated for the preservation of animals first being the statute for the protection of
elephants in 1873 in Madras. Elephant Preservation Act,1879, The Wild Birds Protection Act, 1887 The Wild
Birds and Animal Protection Act, 1912 which was amended in 1935 etc were the earlier legislations enacted to
protect the wildlife.

Article 48 A of the Constitution of India made it the duty of the state to protect the wild life. It states that “The
State shall endeavour to protect and improve the environment and to safeguard the forests and wildlife of the
country”.

To give effect to the obligation under article 48A, it was in 1972 the first comprehensive legislation for the
protection of wild animals and birds was enacted which is termed as The Wild life (Protection) Act, 1972.

The main objective of The Wild life (Protection) Act, 1972 was to have a uniform animal protection act
applicable throughout India, to establish national parks and sanctuaries for protecting the endangered species
and regulate the illicit trade in the wildlife. The Act was amended in 1986, 1991 and 2003. The Act consists of
60 sections, eight chapters and six schedules. Hunting of wild animals is prohibited under section 9 of the Act.
Further the act prescribes certain act as offences and imposes penalty. The 2021 Amendment Bill introduced on
December 17, 2021 in Lok Sabha is referred to the Standing Committee. The bill along with many protective
measures proposes the increase of penalty up to one lakh.

Judiciary in India always decided in favour of the protection of animals and natural flora and fauna for the
sustainable development of the country. Environmental law, World wide Fund-India v. Union of India the case
was for the protection and preservation of ‘Asiatic Lion’ including their translocation and their natural habitat as
their number was increasing. The court in an eco-centric approach ordered for taking necessary safeguards for
protecting rare species of animals.

CONCLUSION

Although hunting was resorted to by the primitive man for the survival now man is hunting the wildlife for the
greed which ultimately cause the destruction of the human habitat itself. Article 51A(g) of The Constitution of
India makes it the fundamental duty of the citizen to protect the wild life. It is clear from the above discussion
that along with the stringent laws and proper law enforcing machinery, the efforts of each member of
community can better preserve our wildlife for the better future.
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17.

What are Wildlife Sanctuaries? available at: https://eartheclipse.com/animals/wildlife-sanctuaries-
importance.html (last visited March 1,2022).

Sukanta k Nanda, Environmental Law 443 (Central Law Publications, Allahabad, 5th edn., 2019).

Article 48A was added by the 42nd Amendment, in 1976 and places an obligation on the State to protect
the environment and wildlife. The Constitutional Scheme of Animal Rights in India, available at:
https://www.animallaw.info/article/constitutional-scheme-animal-rights-india (last visited March 1,2022).

S C Shastri, Environmental Law, 377, Eastern Book Company, 5th edn., 2017

Section 2 (16) of The Wild Life (Protection) Act 1972 “hunting”, with its grammatical variations and
cognate expressions, includes,— 5 [(a) killing or poisoning of any wild animal or captive animal and every
attempt to do so; (b) capturing, coursing, snaring, trapping, driving or baiting any wild or captive animal
and every attempt to do so;] (c) injuring or destroying or taking any part of the body of any such animal or,
in the case of wild birds or reptiles, damaging the eggs of such birds or reptiles, or disturbing the eggs or
nests of such birds or reptiles;”.

With the exception provided under section 11 and 12. Where the chief wild life warden is empowered to
give order in killing some animals in certain situations.
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coP26: A Special Focus on the Role of Women in Mitigating Climate Crisis and
Ensuring Sustainability of Environment
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Guru Gobind Singh Indraprastha University, Delhi, India

ABSTRACT

The COP26 witnessed the acceptance and promotion of a Gender Sensitive Approach towards regulating
climate change in efforts to reach environmental sustainability across the globe. Gender was put at the forefront
of climate action with many countries making specified commitments. Bolivia, Canada, Ecuador, Germany,
Nigeria, Sweden, United Kingdom and the United States of America all came forward in the collective spirit of
ensuring adequate financial contributions to tackle the inter-twined problem of climate change and gender
inequality, having adverse effects particularly for women. Initially, the Gender Action Plan was agreed at
COP25 and it has been mutually addressed by all nations to be brought at the centre of the table to give full
effect to its implementation value. It has been strongly advocated at the international level how women’s
participation and enhanced decision making could help improve environment related aspects in the society and
lead to an overall development of the economy. Policy makers, political leaders, women’s rights activists and
academicians believe that only an integrated and systematic approach towards addressing Sustainable
Development Goals (SDGs) is ultimately going to yield results. There is a need to maximise the social,
economic and environmental role of women by creating public policies that strongly recommend a gender based
perspective by closing the gender gap. This paper seeks to address three key areas- (I) the need to include
gender mainstreaming public policies in the paradigm of environmental sustainability, (II) women’s role in
sustainable economic growth and (III) to build gender responsive climate change adaptation strategies for
sustainable environmental change. The synthesis of these three key areas could provide a strong analysis
towards the role of women in being active contributors to sustain our environment through inclusivity and
gender based action.

INTRODUCTION

Environment and Gender are closely connected as the roles performed by men and women in the society offer
an understanding of their close relationship with nature and its resources. To understand this perspective an
interdisciplinary approach provides a holistic overview of the interconnectedness of natural ecosystems and the
special role played by women in their surroundings. It is also important to mention the impact of the landmark
Beijing Platform for Action which created a noteworthy awareness regarding the linkages that exist between
natural disasters, health problems, sanitation, poverty, unsustainable development and gender inequalities. The
Platform for Action proposed three key agendas, to apply a gendered perspective to developing policies and
programmes for environment sustainability, to actively involve women in environmental decision making and
finally to create national, regional and international mechanisms which could analyse the effect of
developmental and environmental policies on women and as such on the society.

The patterns of consumption and production in the post modern and post globalised world have created extreme
pressures on the environment. Large ecosystems including the world's depleting water bodies, the poor air
quality, soil and forest degradation alongside huge biodiversity loss has created a massive disequilibrium in the
ecology. This ecological imbalance has been reported to impact women across the globe adversely. Women as
per the attributed gender roles are mainly involved in the household chores including taking care of cleanliness,
sanitation and usage of water. Reports reveal that women and girls take the main responsibility of water
collection in developing countries.

Historical accounts also record the inter relationship between women recognised as the positive symbols of
nature. At the same time the biological role of women bearing life has also been connected with the major part
played by them in being nature protectors and conservators. Moving towards modern times, it can be stated that
a high percentage of women are found to be part of the agricultural economies, specially in the developing
countries, hence strongly connected with their ecosystems in a more livelihood and earning based way. Yet
women own a very small percentage of land assets in various parts of the world. This complexity of the scenario
has created the urgent need to include gender mainstreaming framework within public policy and execution of
laws and government programmes.
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KEYAREAS

(I) Gender Mainstreaming of Public Policies in the Paradigm of Environmental Sustainability

Gender Mainstreaming is a scientifically recognised approach towards balancing the gender inequalities within
economic, political, social and cultural systems. A similar methodology has been observed to have proven
instrumental by recognising gender dynamics within the discourse of environmental sustainability. Women have
been recognised as both contributors in sustaining the environment as well as users facing the larger brunt of
environmental degradation. An integrated and multidisciplinary approach has been advocated by policy groups
and women environmentalists.

But there lies a major challenge in collection and verification of evidentiary data in how the gender
sustainability nexus works to bring positive changes. The OECD Policy Framework for Inclusive Growth
encourages the adoption of an integrated approach by including women into all spheres of economic, political
and social spheres of the discourse on sustainability and environment.

The Gender Mainstreaming approach at its heart works on the principles of inclusivity of the different conflicts
and challenges faced by men and women in their ecosystems. It calls for inclusivity, integration and
strengthening focused strategies in creating a more sustainable change by elimination of gender inequalities. A
strong foundational policy formation could be the first step in such a direction. This could take place by the
application of a gender mainstreaming perspective at three levels, at the individual level, by addressing the
concerns and challenges faced by women and maintaining a cordial balance between women’s well being and
the issue of environmental sustainability. The familial role attributed to women is directly connected to the
factors of health and sanitation that affect women and their children in dire conditions. At the societal or
regional level, by ensuring women’s participation in the decision making processes, creation of laws including
sectoral policies and ensuring gender equality within labour markets could support the gender sustainability
nexus. Globally, the developmental policies and all areas of trade, investment and capitalist tendencies of the
market will have to aspire for a trans boundary gendered perspective to safeguard nature.

The practical side of this framework would require a strong dependency upon data gathering, policy formulation
and analysis and development of empirical research in the field. Studies enumerate the importance of having
consistency between economic and social policies at the national and international level, by investing time and
energy at the legislative stage to formulate laws and legal policies which work in the long term and are suitable
to the needs of people belonging to different backgrounds. The impact of a gender based action plan could
reveal the need to further strengthen the intersection of women’s participation in sustaining and conserving the
environment at the community level.

(II) Women’s Role in Sustainable Economic Growth

The economic patterns emerging out of processes of industrialisation and capitalist market trends paints a
paradoxical picture while understanding the need to adopt sustainable development practices. A recent study
brings to light the importance of paying attention to the differences faced by men and women in financially
securing themselves. The empirical research suggested discriminatory trends in terms of men holding greater
share and power in having an overall economic advantage over women across countries like United States,
Germany, United Kingdom, Canada, France, Australia, South Korea, China, India, Japan and Switzerland. It is
interesting to note that Asia holds a bright spot in this scenario whereby women in countries like China, India
and South Korea now find themselves economically contributing almost at par with men. Another significant
finding is the encouraging existence of as many as seventy one percent in comparison to seventy three percent
of men in India, today, thinking about investing into the stock market. Women also hold greater access to
holding independent bank accounts.

As early as 1988, a report published by the World Commission on Environment and Development found that
the problem is worsening specially for women interlinked with the problems of poverty, illiteracy and
unemployment. This was further attached to the existing North South divide. With women sharing the
elementary responsibilities of nutrition, sanitation, water collection and management, being farmers and animal
tenders, hold the power to pivot the discourse in the favour of environmental conservation. But statistics reflect
that there is an immediate and urgent need to include women on the decision making level and administrative
processes at the local, national and global levels. The post pandemic consequences on the global economy have
further pushed women in the corner in many parts of the world. An extreme strain on the natural resources has
already been seen and felt in the form of natural disasters and mankind’s incessant ecology draining activities.
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The Rio Earth Summit and Agenda 21 are symbolic in obtaining a separate chapter on Women and Sustainable
Development. The present global consensus also reflects an advancement in this ideology of fostering change
by considering women as agents or drivers of sustaining ecosystems. COP25 and COP26 have laid down a
strong focus on the need to apply this perspective by adopting national policies which are gender inclusive and
are useful in applying an integrated approach towards gender sustainability equilibrium. Gender sensitivity
needs to be understood in this light for bringing change at the root of the problem. It is a cause and effect
situation which requires regulation through legislative and policy level changes which create spaces for
women’s participation and relying on their experiential knowledge to sustain the environment.

The aspiration of building a strong women’s participation at the economic front is to create a favourable
environment whereby women have ownership of resources and can also lead development. Rather than being
marginalised and economically disadvantaged. It has been reported that gender inequalities are causing a huge
chunk of monetary loss to various economies across the globe. Due to the social roles ascribed to women, their
career trajectory is starkly different from men. An analysis of the problem leads to an important realisation of
how the gender gap has taken the world a few steps back in its development agenda. For maintaining suitable
and sustainable environmental spaces, the gender gap needs to be addressed as a priority area at both national
and international levels.

(IIT) Building gender responsive climate change adaptation strategies for sustainable environmental change

Women continue to be under-represented in the decision making processes at the governmental and
administrative levels. The major reasons include, poverty, illiteracy, lack of awareness and training, gender
stereotypes, lack of sex disaggregated data and research on the issue of gender and sustainability. One of the eye
awakening situations connected to environmental protection and conservation includes the fast changing
climate. A gendered perspective to climate recovery and environmental sustainability is based on the following
relevant factors which requires a closer look:

Lack of proper Gender based impact assessment of environment
Impact of natural disasters on men and women

Women’s economic insecurity

Gender barriers in public space

Women share dual responsibility to manage home and work

One of the core areas which has been recognised in encouraging the role of women in environmental
sustainability is the integration of financial planning and concerns related to gender inequities to bring about
awareness. Further this integration is only possible when the right tools and indices are utilised to reach a more
coherent analysis. For instance, the United Nations Environment Programme(UNEP) has pointed out that most
of the Environment Impact assessment is based on “quantitative biophysical data” rather than addressing it from
the point of view of a qualitative social sciences approach.

Gender responsive climate change adaptation strategies for sustainable environmental change could be applied
in specific environmental areas. Women’s participation in conservation of the world's drylands is an interesting
case in point. The traditional roles ascribed to women have brought them closer to preserving nature. The
experiential learning possessed by women is crucial in management of natural resources and maintaining food
security. The varying roles and responsibilities carried out by men and women affects organisation of resources
at home and at the larger community level. In developing regions, 45 percent to 80 percent of all food
production is attributed to women farmers. In contrast women are offered minimum spaces to make decisions in
areas of land ownership and usage of resources impacting their means of livelihood.

Men and women living in the rural areas largely depend upon wood, forests and biomass for their food
consumption and other livelihood based needs. Due to the crippling effect of climate change seen over the past
few decades, biodiversity in general is declining. This creates uncomfortable pressure on people’s choices,
health and access to security. Therefore, the situation of climate change, biodiversity preservation and
environmental sustainability requires that immediate steps are taken in this regard. The effects of increasing
global warming has already led to imminent problems of world hunger, malnutrition, deterioration of public
health and declining access to water resources. Hence it is important to understand the desperate need to adopt
adequate strategies to mitigate the effects of human intervention on the environment. Climate Change inevitably
impacts humanity by affecting the economic and social rights of the citizens across the globe. Women find a
special place in this regard and gender responsive strategies could prove to be highly beneficial in the long run.
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CONCLUSION

While the international community looks towards a sustainable future, time is of the essence. Women hold a
unique position in bringing change beginning at the local and regional levels. The post 2020 global biodiversity
framework is based on the commitment of framing gender inclusive national and international policies and
programmes for sustainable development.

But this comes at a time when the statistics point towards the increasing level of gender inequalities pushing a
high percentage of women out of work, a falling female labour force participation rate, increased violence
against women in public and private spaces and discouraging figures of women’s political participation. The
problem further gets complicated in case of indigeneous and tribal communities. Women suffer exclusion in
terms of decision making and planning processes within state structures. The situation is not very encouraging
for urban women.

The Sustainable Development Goals (SDGs) 2030 incorporate gender equality under SDG 5. But it does not
exist in vacuum to the fulfilment of other goals. There is a strongly established gender environment nexus
which makes gender mainstreaming of environmental issues necessary. It has been recognised as an appropriate
methodology to understand the complex linkages between gender and environment in different ecological
systems across the globe. This understanding has been strongly reflected in the collective commitment of states
at COP26 urging to adopt gender centric strategies to study the environmental impact upon gender and vice
versa.

The theme for International Women’s Day celebrated on 8th March, 2022 was “Gender Equality for a
Sustainable Tomorrow” putting into focus the role played by women. Women have been universally recognised
as the agents capable of adapting, mitigating and conserving the environment globally.
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ABSTRACT

From belonging to land of consciousness which has witnessed a time where every element of mother nature was
worshipped for its divinity, to recalling the times of man being a hairy mammal to a man in suit and tie, we can
comprehend that the ways of warfare have shifted from a head on collision to a war of sanctions. Time and
again, it has come forth that warfare has been a rule but what has changed is the degree of destruction of
environment. In Vedic age, any event causing any environment damage was done in dire need only and now
continuous environmental degradation is being carried out because of man’s greed. It comes down raining when
the air he breathes becomes toxic each day, ironically, he has fought and hurt himself and it will be so till
eternity lasts, for example a man fights another man for something then blood drips in the stream nearby, with
the poison he gave the other, now although he has won the battle but has assured his demise one or the other
way.

This paper attempts to reveal the fruits of a man’s greed of mankind since inception, thereby, reflecting the
historical, present and future scenario with highlights over wars differentiated by timeline with special emphasis
on their impact on mother nature while analysing a nuclear fallout and disposal of spoils/remains of war. By
way of this research, we further tend to analyse the response by International Community in form of Legal
Framework, Agendas and Goals while exploring deeper into the question- “Is sustainable development really
sustaining environment?”’. With understanding of the aforesaid, the conclusion follows along with suggestions
to prevent further destruction.

Keywords: Land of Consciousness, War of Sanctions, Environmental degradation, Nuclear & scientific
launches, nuclear fallout, Spoils/Remains of War.

INTRODUCTION
The greatest threat to earth is the belief that someone else will save it.
-Robert Swan.
And so, he said right.

Impact of Wars on Environment- Digging into the Historical Facts

It is no new discovery that wars pose a great threat to earth’s environment while nuclear weapons used in
warfare remain to be the greatest of all the threats upon environment and human race. With advancement of
technology, the destruction in wars have proven to be more fatal than it ever was. Since the World War I,
excessive bloodshed has been witnessed by our forefathers in all the wars fought till now and the war zones
have been impacted by long term adverse effects on the environment. More recently, the environment
obliteration has crossed all the appalling levels. With the advancement of weapons of mass destruction to
include chemical, nuclear, and biological warfare, damage of the environment has increased by massive
proportions. Here is a timeline of most profound wars and a measure of their impact on environment.

A. World War I (1914 - 1918)

World War I is seen as the first major conflict in which new level of environmental destruction was witnessed.
In greed of acquiring power and dominance over the world, the countries unleashed new deadly weapons which
were capable of deadly consequences leading to a bloody war. The farmland and countryside in France were
destroyed in trench warfare and similarly over 250,000 acres of farmland was devastated in the battle of the
Somme, the destruction went till the extent that these lands were deemed unfit for agriculture and additionally,
494,000 acres of French forest were destroyed as a direct outcome of the war. The destruction of forests also
adversely affected the European animal population and the devastation was such that the population of
European buffalo, wisent, was lead to near extinction. Europe was not the only area that suffered environmental
destruction throughout World War I but the war had significant impact on the environmental health of countries
in Asia and also of United States. Farmers were forced to produce beyond their means in order to feed the war
effort yet famines, draughts and natural calamities due to disruptions in nature’s order was a common sight.
“The consequences of World War I on the environment were far reaching, spreading across the globe. But
unfortunately, the environment was never given a chance to heal, for World War II was right around the
corner.”
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B. World War II (1939 - 1945)

Although World War I had a major negative impact on the environment, but no toll was quite as a great as that
suffered during World War II. With advancement of technology and unleashing the newly introduced nuclear
power, the destruction was taken to an unprecedented level in World War II. The environmental effects of
World War II were seen across the globe, from forest fires in the United States, to severe sand-storms in North
Africa. There were three regions that suffered the most environmental damage: Europe, Japanese occupied
Pacific Islands, and Japan. Talking about Europe, Norway witnessed the devastation of 15 million acres of
fauna and flora. No resources were left in Germany as the Germans themselves destroyed all their resources as
they did not want their enemies to use them. “Further, Their allies also exploited the environment to their
advantage in the European campaign. This was most directly seen in the allied bombing of “two large dams in
the Ruhr Valley...in an attempt to destroy Germany’s industrial economic base and to make it impossible for
Hitler to produce any additional equipment”. As a result, 6,500 livestock and 7,500 acres of farmland were
destroyed.”

The environmental destruction in the Pacific theatre was different than that seen in the European campaign.
Many of the tactics used by the U.S. Marines on these islands had catastrophic affects on their ecosystems,
“Once on the island, the Americans used flame throwers, tanks, and bulldozers, and any other means available
at the time to clear the land”. Further, the environmental destruction continued as the remaining resources used
to for military purposes in order to keep the war supplies moving. “Engineers used live coral as the base for
building these impromptu airfields. Wildlife populations of these fragile habitats were also severely damaged.
Countless species of birds were killed, and a handful even met an early extinction as a result of the Pacific
campaign.” No matter how terrible destruction was suffered by ecosystems in Europe and Pacific Islands but
nothing could be as horrific as obliteration suffered by the Japanese homeland. “The Nuclear Bombs dropped on
Hiroshima and Nagasaki are the two single most destructive events in human history, The heat, as intense as the
interior of the sun, had turned the city to cinders, cremated every blade of grass, collapsed hundreds of
structures with its awful wind, and polluted every repository of water”. Apart from the immediate bloodshed
and destruction caused by the bombings, the environment continues to suffer till today. “Massive amounts of
radiation were found in both the soil and water, making the land inhospitable to both plants and animals. In
addition, there were considerable fires, acid rain, and massive erosion. The Japanese ecosystem is still
recovering from the effects of nuclear warfare.” The environment has yet to fully recover from World War II,
and many wonder if it ever will.

C. Vietnam War

The next major conflict that significantly disturbed the environment was War of Vietnam. The major parts of
the war were fought in the jungles of Vietnam. In this war, the world witnessed the usage of weaponries which
were categorically designed to cause environmental destruction. “There were two main weapons used by the
U.S. in their massive destruction of the Vietnamese Jungles, Agent Orange and napalm. Agent Orange was
commissioned for use in Vietnam by Defense Secretary Robert McNamara due to the fact that, Guerrilla
warfare was carried out by the Vietcong under the cover of the mangrove forest. The reasoning was that if the
mangroves were removed, the enemy would lose its cover and be forced into the open. In accordance with this
plan, Operation Ranch Hand was created. By 1967, Ranch Hand had destroyed over 3.8 million acres of land,
1,000 peasants, and 13,000 livestock.” Agent Orange was seen as lethal combination of chemicals designed to
kill grass, foliage, woody species, and further leaving the soil too infertile to support life. “The deadliest aspect
of Agent Orange was the presence of the chemical dioxin. Dioxin is “one of the most lethal of all substances
developed by humans and deadly not only to the person afflicted but to future generations”. Agent Orange was
not only responsible for the destruction of plant life, but also causes death and birth defects in animals,
including humans.

D. Iraq Invasion- The Gulf War (Operation Desert Storm by United States)

Desert Storm Operation is widely known as Iraq invasion by United States when US fought an enemy with an
inferior army, thus the result of could be pre-determined. Therefore, the Iraqi army resorted to unorthodox
tactics which included environmental destruction, “Never has a war been so purposely destructive of the
environment as the Gulf War. In Kuwait, the Iraqi army lit oil fields on fire, forming immense plumes of smoke,
causing devastating environmental destruction. The smoke caused by these fires resulted in air pollution. The
soot from oil fires released carbon dioxide into the environment, combining with water in the atmosphere and
forming acid rain.” This acid rain caused severe destruction to the surrounding area and also polluted both water
and food supplies. Livestock died because of drinking contaminated water and breathing toxic air. Saddam
Hussein also engaged in another tactic of environmental destruction wherein destroying hundreds of pipelines
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of oil and released millions of gallons of oil into the ocean. Though the impact of this war cannot be compared
to previous wars, but it was the first time the environment was attacked tactically for gainful purposes.

Many other incidents and accidents including cold wars can be recalled which had severe impact on
environment including the accident of Chernobyl or the war in Yemen or Syria, Israel-Gaza conflict or the
ongoing crisis in Ukraine. All the human conflicts have always been accompanied by devastating sights of
unavoidable environmental destruction. The international community has time and again risen this issue and
need to protect environment including policies on ‘sustainable development’ which are also deliberated further.

Legal Action by World Community- Focusing on International Legal Framework and Un
Actions/Responses

With rising concerns due to global warming, ozone layer depletion or other serious outcomes of environmental
destruction which pose a serious threat to human life, the international community has come up together on
several occasions to discuss and draft legal framework to protect the environment. “Stockholm Convention,
Bonn Convention, Vienna Convention, Montreal Protocol, Kyoto Protocol, Rotterdam Convention” are few of
the many conventions which have taken place with aim to safeguard environment.

Prior to Stockholm Conference in 1972, the majority of environmental conventions were related to the
conservation of wildlife. But from 1972 Stockholm Conference to 1992 Rio Summit, a variety of international
environmental law instruments were observed including Declaration of the United Nations Conference on the
Human Environment 1972 developed a 109-point Environmental Action Plan and a Resolution recommending
institutional and financial implementation by the UN. The result of these recommendations was the
establishment of the United Nations Environment Programme (UNEP), established by UN General Assembly
Resolution (UNGA 1972) and based eventually in Nairobi. In 1992, Rio Conference, the idea of sustainable
development was thoroughly conceptualized, and action plans and strategies were put forth. They are still
continuing in form of Sustainable Development Goals in United Nations Climate Change Conference (COP21,
COP24, COP25, COP26) and to accelerate its actions in 2030 Agenda and the Paris Agreement. The
Commission on Sustainable Development (CSD) was also established as subsidiary of ECOSOC with primary
responsibility of addressing environmental issues and concerns, yet the alarming situation of environmental
degradation is only worsening with time. This gives rise to an important question as to “whether Sustainable
development really sustaining the environment?”. The idea of forming SDGs and other agendas was to
contribute to development while safeguarding environment which is now failing in procuring the desired results
thus putting a question mark on the whole idea.

There are also many principles in International Humanitarian Law including specific provisions in Geneva
Conventions which aim to protect environment during warfare. Further, conventions like Nuclear Test Ban
Treaty and Non-Proliferation Treaty have been aiding to the cause of safeguarding environment from nuclear
destruction by banning the act of testing nuclear weapons by member states and further making countries to
give up their nuclear weapons to prevent any future destruction. Though many countries including India,
Pakistan and many other countries have not ratified these treaties for maintaining their dominance in case of war
which is understood as right step during current Ukraine crisis and possibility to initiation of World War III as
already threatened by Russia. Though, the remains and chilling aftereffects of World War I and I have made it
clear that World War III will not leave any ounce of environment or nature unaffected on mother earth. Thus,
legal frameworks are not effective solution to safeguarding environment till the nations pledge to maintain
world peace in all costs and humans choose sustainability over development.

Exploring the Present
The race is revolving around one’s existence, from addressing questions that has haunted mankind since time to
addressing the question that will be his nightmares now, in much simpler terms, discovering outside earths blue
sky meaning the scientific launch and the other is beyond the black smoke meaning protecting the sovereignty
by military show-down.

Innovation and discovery have led humans to great distance, quiet literally and ironically, the discovery Rankine
cycle in the first century AD, discovery by George Brayton in 1872 then by Mr. Robert Goddard in 1882-1945
and finally, to Mr. J. Robert. Oppenheimer for developing nuclear bomb. Growth Always comes at a price, with
a vision to excel we forget about our existence as is in the present.

I. Non-Scientific Launch

The launch or use of any energy creating or converting process that man has either discovered or developed
which is used for not scientific purpose, major portion of which is Arms Showdown. Every year and every
month one or the other military exercise take place around the globe to name some: -
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1. Exvayushakti2022: India, as in its army, prepares in full swing for its weapons and power demonstration.
2. Escalated tensions in South-China Sea: USA holds joint military exercise with Japan in South China Sea.

I1. Scientific Launch
Each and every launch is based on the principle of burning the fuel and there has been always a word for
environmentally friendly ways, scientific launch consists every launch done in the name of scene to name some:

1. Sputnik 1: The first artificial satellite launched by the then Soviet Union.

2. James Webb: Satellite Launched for deep space observation. Previously, Hubble Telescope which was
launched in 24.04.1990 was used for the same purpose.

Justification lies in mentioning that the launch is meant for scientific purpose only.

Cause and Effect of Warfare in Short and Long Term

Warfare be a short victory or a long battle and no matter the outcome of the battle, the battle is always lost. The
cause of a war may be varied but majority of them are rooted in the battle of Sovereignty. The effect even of
short fought wars are long term for the sole reason that in the modern times battles are often fought behind the
actual war zone, i.e., its more sanctions and trade tariffs war rather than guns-blazing. As an example, by the
report published RERF short for Radiation Effects Research Foundation, the attack on Hiroshima during WWII
was so menacing that by fact the children born of the survivors of that incident are genetically modified or say
now genetically, handicapped, even after 70 years.

Dependent on the Kinds of Weapons Used in the War: Analyzing a Nuclear Fallout

It should not now come to notice that the age has shifted to Nuclear weapons or better called as weapons of
mass destruction, no deterrence, no reform is asked if its not on the peak of a nuclear bomb, capable of wiping
the entire human race these weapons depend on a radioactive metal called as “Uranium” and along with it a
process called as nuclear fusion which simply means mixing together. To carefully examine and analyses a
nuclear fallout we must unfortunately note from the findings and observations written or orated by the people
who have actually faced it. Throughout various interviews and research we have concluded this in 3 stages, first
being the flash, then the boom and in the last the fallout/ash.

As a nuclear weapon detonates, it creates a reaction and a flash of white light is seen, then comes the sound,
which is so loud that it breaks the nearest window and might even destroy houses to nothing, followed up by
fire and in the last comes the ash rain and that is what nuclear fallout is about. Now, depending on the radius
and the distance from the place of detonation, one might survive the first effects but then comes the radiation
poisoning which is far worse.

These Nuclear-weapons are extremely dangerous and although meant for a good purpose initially but today the
use has become much more of a “planet-killer”. Recently, as innovating as humans are they have evolved this
nuclear reaction based on fusion to fission, developed by Russia initially the reaction whereas was based on
mixing of atoms, fission is separation of atoms and that is evaluated to be 12 times more powerful than a fusion-
based bomb.

Environmental Problems Creating War

Sometimes, the objective of a particular warfare is based on environmental factors only, for an example,
although there is an exclusive economic zone of every state/country over international water body which is 200
nm, this simplifies that the particular state/country can mine and dig out the natural resources in that area along
with other rights but when the largest stock of gold is found to be in a particular zone which is outside this
economic zone, then war like circumstances arise.

FUTURE/ CONCLUSION

Use of Nuclear Products and Spoils of War (Disposing the Waste and Pollution)

Twenty first century is the century of Nuclear Products and alongside its nuclear waste and they need to be
addressed properly. Nuclear Products and byproducts as the word say is nuclear material at the core. Which
although is present in the environment as is but is not present in this particular quantity or form which is highly
radioactive. Radioactive means the atoms are not particularly stable, which makes them all the more dangerous,
nuclear waste is another problem to deal with, when we address the waste we generally mean the used nuclear
core used by energy plants of a country, since radioactivity still persists in those cores they need to be disposed
of properly, therefore various countries have formed various policies regarding disposal of the same.
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Should Change in the Thinking, Don’t Put Me First

As long as man has existed, he has been working on two tasks, first is gathering knowledge and second is
passing on that knowledge but as man is developing, he is worried about his possession, his entitlement and his
work and this has created ample war fronts and eventually this will fall on his head because he is hurting
himself in long run by using any and everything that harms the environment. Not worried about his health, man
is focused on his next possession where as he should put the other first by that meaning, put the nature before
him and ask direct questions, that will this benefit the environment somehow and if the answer affirms to
anyhow, he must endeavor to follow it because future generation depends on what today is.

Take National and International Initiatives and Diversify the Fauna
Another suggestion to rectify the harm already done is creating awareness at the initial stage, people must digest
that their deeds might lead to human extinction, not today, not tomorrow but eventually.

Till date various initiatives are already in place by internationally funded organizations who are working day
and day out to promote environmentally friendly ways in out day to day work.

Even Mr. Oppenheim and Einstein were not in favor of how human is marching forward, Mr. Oppenheim after
hearing about the bombing and aftermath of Hiroshima and Nagasaki started crying and said that he had no idea
that his invention would be put up to such a deed and also quoting Mr. Stephan Hawking he said that human
will lead itself to destruction.
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ABSTRACT

Business needs to reconsider the definition of growth. It is nowadays not only limited to ecological growth but
also requires to think on environmental growth. An economist and Professor Peter Wood gave the concept of
environmental environment simply known as Green Accounting in 1980. Our Indian constitution has Article 51
A of Directive Principles saying that, it shall be the duty of every Indian citizen to protect conserve and improve
the natural environment including forests, rivers, lakes, wildlife and to have compassion for living creatures.
Since 1948, India has list of Acts considering the environment. Later in 1986, the Environment protection Act
came into existence after Bhopal gas trag medy considering various laws rules provisions and amendments
which are directly related and indirectly related to environment protection. In the year 1991, the very first
announcement was made regarding Green Accounting in India. The ministry of Environment and Forest has
proposed that every company shall disclose briefly, the particulars of steps taken or proposed to be taken
towards the adoption of clean technologies for the prevention of pollution, waste minimization, waste recycling
& utilisation, pollution control measures, investment and impact of these measures on waste reduction, water
and other resources consumption, through to the reports of board of directors. Ultimately it refers to sustainable
development. Hence it has become the duty and responsibility of an organisation to reduce the cost affecting to
the environment. This study is aiming and mainly focusing on the disclosure of Indian companies by adopting
Global reporting initiative- GRI. The study has used GRI ratings as a key variable of disclosure of
environmental liabilities of firm to analyse various significant impact on performance of selected Indian
companies.

Keywords: Green Accounting, Environmental Cost and Benefits, Environmental Acts, GRI- Global Reporting
Initiative

1. INTRODUCTION

“Vasudhaiva Kutumbkam”- a Sanskrit phrase found in the Rigveda and Mahaupnishad- an ancient Indian
collection of vedic Sanskrit hymns, - says that the WHOLE WORLD IS ONE FAMILY. Indian society, culture
and devotees have been continued to believe that Nature or Environment is God and every living being on the
earth is an incarnation of God. Man must protect the Earth and the Environment. Man should limit the usage of
the non-renewable energy resources to be able to provide the same to next generation and should start the
consumption of renewable energy sources. That thought brings a concept i.e. “Sustainable Development”.

More than a century before the term Sustainable Development has been used. But it appeared for the first time
in the meantime year 1987. It formed a base for United Nations conference on Environment and Development
held in Rio-de-Jenerio, Brazil in the year 1992, as a ‘solution’ of Environmental Degradation problem discussed
by Brundtland commission in 1987. The Brundtland Report defines Sustainable Development under the head
Our Common Future. It stated that, “Sustainable development is development that meets the needs of the
present without compromising the ability of future generations to meet their own needs”. Since this report more
focuses on the goals of socially inclusive and environmentally sustainable economic growth, in 1992, UN
conference on Environment and Development published the Earth chapter outlining the vision of sustainable
and peaceful Global Soceity in 21st Century called Agenda 21, an action plan of UN, divided into 4 sections.

1) Social and Economic Dimensions

2) Conservation and Management of Resources
3) Strengthening the Role of Major Groups

4) Means of Implementation

Furthermore, in 2015 the United Nations has setup 17 Goals of sustainable development that are meant to be
achieved by 2030 throughout the world. There are some countries who already have started focusing on the
environmental part along with economic growth before this sustainable development goals were decided, viz.
Norway, Philippines, Nambia, Netherland, Chile, Japan, USA and India. Norway was the first country who
prepared Environmental Accounts in 1970 by collecting data on Energy Resources, Fisheries, Forest and
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Minerals. But India has been giving importance to Environment since ancient times. Recently, in the year 2018,
India ranked 112 out of the total 156 countries with a score of 59.1 by an Index measuring progress towards
sustainable development goals

The main goal of Sustainable Development is to ensure a society where living conditions and resources are
continued to meet human needs without weakening the environment. The significance of Environment health,
protection and conservation are redefining the term- GROWTH of a country which cannot be achieved without
involvement of Industry sector. Hence in the year 1980, a new concept came across the world that incorporates
environmental sources and assets in company’s accounts called “Green Accounting”. It was introduced by an
Economist and Professor Peter Wood. Now-a-days it’s becoming very popular as Corporate Sustainability
Reporting.

Globally there is a growing trend towards business providing economics, environment and social information
into the public domain through “Sustainability Reports”. It also increases business performance through
communication of information with shareholders. A key purpose of sustainability reporting is to assist
organizations to identify the cross cutting dimension of triple bottom line performance and to understand the
process of measuring, reporting and improving the business decisions which the organization can run into
business. Global Reporting Initiative (GRI) is a leading organization in the sustainability field. GRI promotes
the use of sustainability reporting as a way for organizations to become more sustainable and contribute to
sustainable development. GRI Sustainability Reporting Guideline 2011 defined sustainability reporting as “the
practice of publicizing a company’s environmental and social risks, responsibilities, and opportunities”. The
GRI Sustainability Reporting Framework provides direction on how organisations can release their
sustainability performance.

Corporate Sustainability and its impact on financial performance have emerged as important areas for research
in recent years. The purpose of this paper is to find whether sustainable companies are more profitable or not?

2. CONCEPT OF GREEN ACCOUNTING

Green accounting will help the organizations to identify the resource utilization and the cost incurred on the eco
system by the activities of the industries. Companies are incorporating the concept of environmental element in
their business operations. Green accounting will help the organizations to identify the resource utilization and
the incurred cost. This method records cost and benefits rendered by the ecosystem to a business concern. Green
accounting is considered to be an important tool for understanding the influential aspects of natural environment
with respect to the economy. The data and information provided by environmental accounts are determined to
be in relation to the involvement of natural resources in economic development and costs occurred due to
pollution or resource degradation. The environmental costs that occur due to the financial outcomes of the
firm’s operation can be determined by means of a green accounting tool.

Green accounting is using management tools to conduct in various purposes for example, improving
environment performance, controlling costs, investing in cleaner technologies, developing greener processes,
and performing related to product mix, product retention and product pricing.

Green accounting is a growing field that identifies resource use, measures and communicates costs of a
company or the national economy actual or potential impact on the environment. For sustainable development
of country, a well-defined environmental policy as well as proper follow up and proper accounting procedure is
needed.

3. COMPONENTS OF GREEN ACCOUNTING
Following are the considered factors for green accounting and reporting practices.

= Environmental Policy,

= Health Safety and Environment,
= Energy conservation,

= Corporate Sustainability,

= Environmental Initiatives,

= Sustainability Reporting,

=  Water Management,

= Waste Management,
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= Renewable Energy sources

= Environmental information system
= Environmental disclosure practice
= Environmental targets

= Environmental reporting indicators
= Environmental costs and benefits

= Environmental liabilities

= Environmental assets

4. DISCLOSURE POLICY OF INDIA
United Nations first issued a handbook on a System for integrated Environmental and Economic Accounting
(SEEA) in 1993.

Indian constitution has Article 51 A of Directive Principles saying that, “It shall be the duty of every Indian
citizen to protect conserve and improve the natural environment including forests, rivers, lakes, wildlife and to
have compassion for living creatures”.

Since 1948, India has list of Acts considering the environment. Later in 1986, the Environment protection Act
came into existence after Bhopal gas tragedy considering various laws rules provisions and amendments which
are directly related and indirectly related to environment protection.

e The first announcement regarding this green accounting was made in the year 1991. The Ministry of
Environment and Forests has proposed that “Every company shall, in the Report of its Board of Directors,
disclose briefly the particulars of steps taken or proposed to be taken towards the adoption of clean
technologies for prevention of pollution, waste minimization, waste recycling and utilization, pollution
control measures, investment on environmental protection and impact of these measures on waste reduction,
water and other resources conservation.”

e The Union Ministry of Environment and Forests has issued various instructions in to prepare environment
statements.

e [t is mandatory in the country to get an environmental clearance for all new projects that concerns both the
Union Ministry of Environment and Forests and the corresponding State Government department of
environment. The following set of information is disclosed.

a) Type of devices installed to control pollution

b) Steps taken for energy conservation.

¢) Optimum utilization of resources.

d) Steps for decomposition of waste.

e) Steps taken for improving quality of the product.

In This Environment Statement, The Concerned Industry is Required to Provide Information On:
a) Water and raw material consumption.

b) Pollution generated

¢) Impact of pollution control measures on conservation of natural resources.

d) Nature of hazardous and solid wastes produced and disposal practices adopted

e) Measures taken for environmental protection

f) Steps taken to popularize the benefits of environmental accounting and reporting among the corporate sector.

Green Accounting is in preliminary stage in India and whatever shows in the accounts in this regard is more or
less compliance of relevant rules and regulation in the Act. GRI Database-2020 shows that there are only 110
listed Indian Companies who are presenting their data voluntarily through GRI
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5. LITERATURE REVIEW

Magablih (2017) studied the Impact of Green Accounting for Reducing the Environmental Cost in Production
Companies of Jordan and found that found that there were no statistically significant differences between the
arithmetic Average of the possibility of measuring the environment cost of disclosure. Kumar (2016) studied
green accounting as an effective tool for sustainable development. The study found that Green accounting is
necessary to place value on environmental resources as the worldwide businesses agree on the benefits of the
adoption of green accounting. Jui-CheTu (2015) analysed the relationship of green accounting and green
design of an enterprise. The study revealed that there is a requirement of green accounting is with a redesign of
the product for protection of environment and manufacturing of clean product. Magara (2015) examined Effect
of Environmental Accounting on Company Financial Performance in Kisi County. The study revealed that the
perceived financial performance of the corporate organization in general was in good status as perceived by the
employees. Analysis of individual financial performance parameters shows that revenue generation has been
improving, cash flows are seen to be in a good state and profitability has been on the increase. Malik (2015) has
studied the green accounting reporting practices in India found that green accounting is in preliminary stage in
India hence the companies are preparing their account in compliance of relevant rules and regulations of the
Act. Jolly(2014) has studied the green accounting in India and the study reveals that there is a need to develop
system of national accounting that fully incorporates the capital stock that determines India’s earnings.
Moorthy(2013) studied the green accounting with respect to cost measure aiming to find the issues of the firms
for financial reporting of green accounting and found that the green accounting still faces a number of problems,
such as, the lack of support of information, specialized personnel as well as the absence of proportional
international accounting models. Talebnia(2013) has studied the social and environmental disclosure of a
corporate of developing countries to investigate the extent of social and environmental disclosure (SED) in
corporate annual reports and revealed that there is significant positive relationship between company size and
level of SED & significant negative relationship between environment sensitive industries and level of SED.
Farouk(2012) studied the green accounting for sustainable manufacturing and concluded that the establishment
of an accounting system will enable the identification of environmental performance of different companies and
organizations. Sukoharsono(2007) studied the accountability and environmental issues of Green Accounting in
Indonesia and revealed that green accounting in Indonesia is necessary for organisation’s accountability
function and should be a key component in the corporate strategic process.

6. RESEARCH METHODOLOGY

+ RESEARCH OBJECTIVES: are as follows-

» To provide an overview on Green Accounting and its various components.

» To give an outline of the Disclosure Policy of India

» To analyse the Green Accounting Disclosure Impact on Financial Performance of Indian corporates and
» To find out whether the adoption of GRI is profitable or not.

+ Study Period & Sample Size

The present study makes use of secondary data. The average data over a period of 12 years from FY 2008-09 to
FY 201-20 has been used to enable cross sectional analysis. A series of statistical tools like multiple regression,
correlation and t-test have been used to analyse the. Thus, the final sample comprises of 10 companies; listed on
the NSE; which have continuously been included in NIFTY 50 Index as on 31st March, 2020 with easily
available financial and sustainability data, and which issue sustainability report as per GRI guidelines. The
sample companies and the industry to which they belong are shown below in Table.

Table 1: Sample description

No. Sample Companies Industry

1. Adani Enterprise Ltd Conglomerate

2. Reliance Industries Ltd Conglomerate

3. Dabour India Ltd Conglomerate

4. Bharati Airtel Ltd Tele Communication
5. Bharat Petroleum Ltd Petrolium

6. Gas Authority India Ltd Energy

7. Bharat Heavy Electronics Ltd Electrical Equipment
8. TATA Consultancy services Information Technology
9. WIPRO Ltd Information Technology
10. Steel Authority India Ltd Steel

186

Special Issue on Current Trend on Research in Applied Science, Management and Technology



ISSN Online: 2456-8937
UGC CARE APPROVED JOURNAL

Asian Journal of Organic & Medicinal Chemistry
Vol. 7 No. 2 (April - June, Special Issue - IV 2022)

+ Variable Description and Data Sources

Five Accounting - based measures namely Cash Flow (CF), Profit Margin (PM), Return on Capital Employed
(ROCE) and Return on Assets (ROA) have been used as proxies for financial performance as they are likely to
be authentic and credible & also not influenced by market speculations and thus considered less disturbed.
Green Reporting Initiatives (GRI) and Environmental Performance Rating (ENV) have been used as proxies for
green accounting disclosures of company.

The financial data has been obtained from company’s website, audited financial statements and annual reports.
Green Accounting data have been obtained from “GRI database”, which claims to be world’s largest Green
Reporting Initiatives database and principally adheres to GRI guidelines.

+ Research Model

This research paper tests one models using Multiple Regression Analysis as statistical tool in IBM SPSS
Statistics software, in order to examine and analyse the relationship between GRI disclosure and financial
performance. These models are described in the following section.

CF =a + al.GRI + a2.ENV (D)
PM =a + al.GRI + 02.ENV 2)
ROCE = a + a1.GRI + a2.ENV 3)
ROA= o + al.GRI + a2. ENV @)

7. DATA ANALYSIS AND RESULTS
The descriptive statistics for various variables used in this study have been shown in Table below

Table 2: Descriptive statistics

Variables N Minimum | Maximum Mean Std. Deviation Coefficient of Variation
CF 10 -696.67 606.92 -76.745 385.9429 -5.0289
PM 10 -400.51 25.75 -30.883 130.0416 -4.2107
ROCE 10 9.02 39.02 18.94 11.0751 0.5848
ROA 10 2.39 28.9 10.135 8.5872 0.8473
GRI 10 128 137 132.7 2.9078 0.0220
ENV 10 25 28 26.7 0.9487 0.0355

From the table 1 it is observed that mean value of GRI ratings are more than 50% noting that GRI values are
more than 100 in general sense. Whereas the CF and PM values are negative. This implies that selected Indian
companies should improve Cash Flow and Margin of Profit along with other along with other components to
improve their sustainability performance rating. The coefficient of variation for GRI is 0.0220 which is least
among all the components. That means it is the least disturbing variable among all. ENV, ROA, ROCE also
have coefficient values nearer to zero. It means- they are highly consistent variables having less fluctuation
during the period under study. The coefficient of variation of CF is the highest i.e. -5.0289 and PM follows the
same i.e. -4.2107. Thus shows that CF and PM are the least consistent variables. The results of first model
regarding the impact of overall green accounting disclosure on financial performance of company have been
summarized in table 3 below.

Table 3: Summarized Result of Regression Model

. Adjuste . Regression Regression
e R R’ dJR2 i Sl Coefficigent for GRI Coefficigent for ENV
CF 0.128 | 0.016 | -0.265 0.058 | 0.944 -0.111 0.160
PM 0.492 | 0.243 0.026 1.121 | 0.378 -0.518 0.586
ROCE 0.273 | 0.074 | -0.190 0.281 | 0.763 -0.254 0.338
ROA 0.259 | 0.067 -0.199 0.252 | 0.784 -0.218 0.325

*significant @ 5% level of significance.

Above table 3 is revelling that all p values are more than 0.05. The result shows that the dependent variables
GRI and ENV have positive significant impact only one variable PM with F. 1.121. Here the study observed
that F. is greater than 1 for PM that shows both variables GRI and ENV are highly affecting PM. Whereas, on
the other three variables CF, ROCE and ROA, both dependent variables GRI and ENV have insignificant but
positive impact. CF is the lowest contributing variable and PM is the highest contributing variable.
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8. CONCLUSION

From the above analysis and interpretation of results, it is found that the total profit margin or the overall
revenue data of these selected Indian companies are highly influenced by Green Accounting Disclosure and
Environmental Performance ratings. It is because of the disclosure cost and size of corporates confirming the
findings of another research which states that there is significant a positive relationship between company size
and level of extent of social and environmental disclosure (Talebnia,2013). From this we can conclude that the
adoption of GRI will be profitable for companies.

On other side, the Cash Flows, Return of Capital Employed and Return on Assets are not at all affected by
Green Accounting Disclosures nor by Environmental Performance ratings. We can say that Capital Employed,
Assets and Cash flows are not much affected even after accepting all disclosure parameters of green accounting.
They are having insignificant positive association with and also impact on GRI.

9. LIMITATION OF STUDY

The present study is subject to certain limitations. Firstly, the sample size is small (i.e. 10 listed Indian
companies). Secondly, market-based measures of financial performance are not considered in this paper. Lastly,
the study ignores control variables like age of firm, growth of firm, capital intensity, leverage, risk, R&D
intensity, industry type etc. that may have significant influence on this relationship. The results of study should
be interpreted in light of these limitations and the future researchers should attempt to overcome them while
doing further research in this area.
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Role of Judiciary in Protection of Environment in South Asia: A Shift from
Anthropocentric to Eco-Centric Approach
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ABSTRACT

Ever since the environment and non humanity became a major ethical topic, humans have been blamed for all
that is morally wrong about human dealings with nature. Environment law can be looked upon from two
perspectives- anthropocentric and ecocentric, the former is essentially human-centric, while the latter is nature-
centric. The former gives prime importance to mankind, while the latter gives equal importance to all the
components of nature. As we live in imbalanced ecology, The human Endeavour to restore the balance can
be evidenced by an array of measures which are taken to prevent the frightening prospect of ecocide.
The efforts have warranted international environmental cooperation cutting across nation-states. However, all
these efforts were surrounded towards the interest of human being i.e. anthropocentric approach was
prevalent. However, judiciary shifted its focus from Anthropocentric to Eco-Centric approach. Judiciary
through its judgments, clearly stated that, human interest does not take automatic precedence and
humans have obligations to non-humans independently of human interest. Eco-centrism is, therefore, life
as well as nature-centered where nature includes both humans and non-humans. So, this paper focus
upon a shift From Anthropocentric to Eco-centric approach for protection of environment by judiciary.
This article also aims at studying different aspects of these approaches and also the changing trends in South
Asia, especially in India.

Keywords: environment, anthropocentrism, ecocentrism, strategy, sustainability

INTRODUCTION

As we all know environment is that the wellspring of life on earth which determines the presence, development
and improvement of humanity and every one its activities. The concept of ecological protection and
preservation isn't new. it's been intrinsic through civilizations. there's little question that environment is
heritage and that we have to protect it. at this time new innovations like, thermal power, atomic plant so on with
none sufficient natural assurance pose another danger to the environment, the after effect of which ends in
issues like heating, global climate change, acid rain, etc. Therefore, there arises a requirement for a
comprehensive analysis of the protection of the environment. In South Asian Countries like other Countries
of the planet, there is environmental degradation thanks to over exploitation of resources, depletion of
traditional resources, industrialization, urbanization and population explosion; However, South Asian
Countries have not been oblivious of this fact. In fact, South Asian Countries have always been within the fore-
front of taking all possible steps for the protection and improvement of the environment and aiming at
sustainable development South Asian Countries have enacted various laws at almost regular intervals
to accommodate the issues of environmental degradation. At the identical time the judiciary in South Asian
Countries like India, Nepal, Bangladesh, Sri Lanka have played a pivotal role in interpreting the laws in such a
fashion which not only helped in protecting environment but also in promoting sustainable development. In fact,
the judiciary in Counties of South Asia has created a replacement "environmental jurisprudence". In recent
years, there has been a sustained specialise in the role played by the upper judiciary of in devising and
monitoring the implementation of measures for pollution control, conservation of forests and wildlife
protection.

MEANING OF ENVIRONMENT

The word “environment” relates to surroundings. It includes virtually everything. It can be can defined as
anything which may be treated as covering the physical surroundings that are common to all of us, including air,
space, land, water, plants and wildlife. According to the Webster Dictionary, it is defined as the “Aggregate of
all the external condition and influences affecting the life and development of an organism.” Thus, after
analyzing all the above definitions, the basic idea that can be concluded is that environment means the
surroundings in which we live and is essential for our life.

Environmental Ethics

It isone in every of a branch of study which deals with the connection that humankind shares with the
environment. the topic matter of this field comprises the various constituents of nature and their dealings
with each other. Humans and other organisms are treated as a component of nature and are expected to
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measure harmoniously with each other. The peaceful co-existence of those speciesis feasible provided
that each of those species respects the rights of the opposite. There are majorly two branches of thought during
this respect. One is of the view that nature primarily exists for humans. Humans have intrinsic value, however,
all other species acquire value only they're successfully utilized by humans for fulfilling their personal
needs. this idea is named Anthropocentrism. Contrary to the Anthropocentric approach is that the eco-centric
approach. this idea is predicated on a nature-centric value system. It believes that human species could be
a mere component of the ecosystem. the previous exists as a constituent of the latter and hence exists at the
behest of the latter. Humans have a responsibility to safeguard and preserve the environment and
exist harmonised with the opposite elements of nature.

Anthropocentric Approach to Environmental Law

Anthropocentrism could be abranch of philosophy and jurisprudence that treats man because the most
vital being within the world. Everything that exists during this world has the prime purpose to serve humankind.
Nature exists for the welfare of humankind and humans are speculated to be in particular of nature’s organisms.
This text has often been interpreted to determine the prevalence of humans over all living creatures on this
planet. Value is accredited to nature only if it's utilised for the good thing about mankind. this suggests that
nature exists instrumentally to serve mankind. Jurists with an anthropocentric approach never admit that a
rise within the population of humans or any human action is that the reason for the depletion of natural
resources. Therefore, they feel that there's no need for any legal measures to curb environmental exploitation by
humans.

Ecocentric Approach to Environmental Law

Ecocentrism could be abranch of thought that finds intrinsic value altogether living organisms. It takes a
holistic view ofthe planet, asoppositionthe narrower approach adopted by anthropocentrism.
Ecocentrism contains a larger view than even biocentrism and zoo centrism. Biocentrism sees intrinsic value all
told living beings, on the opposite hand, Ecocentrism additionally to the present gives due weightage to abiotic
aspects and perceives environmental systems as wholes. Similarly, Zoo centrism sees intrinsic value in animals
only.

Judiciary in South Asia: From Anthropocentric to Eco-Centric Approach

It is evident that within the changing times’ ecocentric approach has gained more support. Various reasons are
often ascribed to the identical. The foremost being, the knowledge that the preservation of flora and fauna is that
the only key to the preservation of mankind, practically speaking, without the previous the latter cannot exist. It
also has been realised that the legislations that protect flora and fauna are to an oversized extent generic in
nature. Some species are on the verge of extinction, as thanks to their increasing demand, they need been
overused. Hence, these specific species require specific attention. allow us to take a glance at the changing
trends within the Judiciary. The Judiciary in Countries of South Asia has played a really important role within
the environmental protection and has applied the principles of sustainable development while deciding the
cases. There are number of cases on now and, therefore, it'll be necessary to review some important cases in
these Countries specially India, Bangladesh and land and Nepal. the identical is discussed as follows.

POSITION IN INDIA

Initial Inclination towards Anthropocentrism

The earliest international declarations on environment protection, just like the Stockholm Declaration of 1972,
the Rio Declaration of 1992, Johannesburg Declaration of 2002, etc were essentially anthropocentric. Take, for
instance, the definition of sustainable development as given by the Brundtland Commission Report Of 1987. it
absolutely was defined because the fulfilment of the requirements of this generation without compromising the
flexibility of future generations to fulfil their needs. This definition gives prime importance to the fulfilment
of the requirements of human civilization for achieving sustainable development. The rights of other species
find no place during this definition. Initially, the reasoning of those conventions were adopted by Indian
judges to administer their judgments. Some important cases propagating this view are:

M.C. Mehta v. Kamal Nath

In the case of M.C. Mehta c¢. Kamal Nath, reliance was made on the Brundtland Commission Report and
Stockholm Declaration, 1972 and it was pronounced that sustainable development and polluter pays principle
are a part of the Indian environmental jurisprudence. These concepts are heavily anthropocentric.
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Vellore Citizens Welfare Forum v. Union of India

In Vellore Citizens Welfare Forum v. Union of India, it was observed that the above-mentioned principles
can be invoked only when it is proved that they cause harm to humans. Additionally, the concept of
intergenerational equity, that is environmental exploitation of nature should be equitably divided between the
present and future generations.

Indian Judicial System Adopts Ecocentrism
The Indian judiciary has over time made a radical shift to ecocentrism from anthropocentrism. This noted
change has been made from the following landmark judgments:

T.N. Godavarman Thirumulpad case of 2012

In the case of T.N. Godavarman Thirumulpad, the animal in question was Asiatic wild Buffalo, which are
found exclusively in the western and Easter ghats of India. The court while explaining the ecocentric approach,
elaborated on the necessity of application of the same.

Godavarman Thirumulpad v. Union of India, 2012

The subject matter of Godavarman Thirumulpad v. Union of India was the preservation of the endangered
species of ‘Red Sandalwood’, which is found in Andhra Pradesh. In this case, like the previous one, the court
elaborated on the importance of an ecocentric approach.

Centre for Environment Law, WWFI v. Union of India, 2013

In Centre for Environment Law, WWFI v. Union of India, the court initiated the judgment with the
application of the ecocentric principle. The court threw light on the intrinsic value of all living beings, although
the case was filed for saving the Asiatic wild lion. This judgment was rooted in ecocentric principles because it
gave importance to all species of animals, especially those who were endangered, irrespective of the fact that
they were instrumental for human survival or not. Basing its judgment on the reports of experts, the court held
that Asiatic white lions constitute an endangered species. Keeping this into consideration, the construction of a
second home for them to ensure their survival becomes necessary.

Position in Sri Lanka

Within the Environmental Foundation Limited et al. vs. the Attorney General et al., during this case petitioners
include residents Nawimana and Weragampita Villages within the South of Srilanka, likewise as an
organization which is dedicated to environmental protection. In 1987 the Southern Group took over a rock
quarry near Petitioners villages. Petitioners allege that they need suffered serious injury to their physical
and psychological state, and high damage to their property, as aresults of large-scale blasting which
commenced at the quarry in 1987. Among others allegations, Petitioners state that pieces or rock 20 centimetres
in diameter were projected into their village, that the blasting created unbearable noise, severe vibrations &
thick smoke, destruction of homes, and harm to their health and livelihoods.

The Supreme Court of Srilanka held that the court listed the terms of the settlement. The number of blasting was
limited to three days a week (Monday, Wednesday and Friday), and if there is necessity to increase the number,
the Monitoring Committee (two persons nominated by Petitioners and two persons from the Southern Group,
the Gamma Niladhari of the villages Nowimana and Weragampita, and the Government Agent, Matara) must
approve the change. If the blasting cannot be done on one of three days, it can be done on an alternative day
suitable to the Southern Group if 24 hours writer notice is given to the Gamma Niladhari. Contingencies
preventing a scheduled blasting include bad weather and inability of the police to be present.

Position in Bangladesh

In Dr. Mahiuddin Faroogue vs. Bangladesh, Represented by the Secretary, Ministry of Irrigation, Water
Resources and Flood Control and Other. The petitioner, the Secretary General of the Bangladesh Environmental
Lawyers Association (BELA), appealed against an order of the High Court Division summarily dismissing a
writ petition filed on behalf of a group of people in the district of Tangail whose life property, livelihood,
vocation, and environmental security were being seriously threatened by the implementation of a flood control
plan, the compartmentalization Pilot Project, FAP-20. The petition was dismissed by the High Court on the
ground that BELA was not an "aggrieved person" within the meaning of Article 102 of the Constitution of
Bangladesh. Article 31 and 32 of the Constitution protects the right to life as a fundamental right, but there is no
express right to a healthy environment. The question before the court was weather the fundamental right to life
included the protection and preservation of the environment, the ecological balance and an environment free
from pollution essential for the enjoyment of the right to life.
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Position in Nepal

In "Surya Prasad Dhungel vs. Godawari Marble Industries" a full bench of the Supreme Court, however,
accepted the locus standi to file a case under Article 26(4) of the Constitution of the Kingdom of Nepal 1990, or
in case whether the matter of public concern or interest in involved. In this landmark case, the court for the first
time recognized the right to clean environment as a "right to life" and accepted environmental degradation as
public problem and matter of public interest. The court also emphasized that it is necessary to enact the
comprehensive Environment Protection Act and to implement it effectively.

In Shree Distillery Case, The Supreme Court not only widened the scope of the role of the court in protection
of environment but also made responsible the local authority to protect environment. The petition sought an
order to stop discharging of pollutants in the Arun River and air as well as installation of treatment plant by the
Shree Distillery Industry. The court pronounced that having license for operation of an industry does not
alleviate the industry from its duty towards protection of environment and sustainable development. An industry
cannot be permitted for its operation at the cost endangering environment. Industry must adopt the measures by
which environment can be preserved and protected. Every industry has an obligation of sustainable
development.

CONCLUSION

Thus, after the analysis of above cases, we discover that, the Supreme Court is, atthe current time,
stretching the various legal provisions for environmental protection. during this way, the judiciary tries to
fill within the gaps where there's laciness of the legislation. These new innovations and developments in South
Asian Countries by the broad interpretation open the many approaches to assist the countries. The courts are
extremely cognizant and cautious about the special nature of environmental rights, considering that the loss of
natural resources can’t be renewed. this can be the most cause to shift from anthropocentric to eco-centric
approach. South Asian countries are entertaining environmental cases under extra-ordinary jurisdiction, more
specially, on the bottom of public interest litigation under their Constitutions. during this context, South Asian
countries have played a really important role within the field of promoting environment and sustainable
development. Thus, it's evident that the role of judiciary in promoting environment and sustainable development
in South Asian countries are significance when deciding cases, it's supported the principles of sustainable
development.
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ABSTRACT

In recent years, environment and climate change have received paramount attention which was much a due.
Especially, after the conclusion of Paris Accord in 2015, nations across the world have renewed their
commitment towards environment protection and climate change. The citizenry has become more vigilant and
exerts pressure on their governments to perform ‘environment conscious governance’. Corporates are making a
move to be more environment friendly in their ambitions. Systems are being established to ensure that
mankind’s actions and dreams of development do not come in conflict with environment. Environmental law is
a vast and dynamic topic that usually addresses the repercussions of human activity on the environment. It is an
area of law that provides the base for responding to all the problems caused as a result of climate change,
pollution, exploitation of natural resources, etc. Environmental disputes are very complex and difficult to
resolve because of its widespread effect on the interests of the individuals, communities, etc. India has a long
history of resolving environment disputes through litigation. Judiciary has played an important role in
establishing Indian Environmental Jurisprudence. The increasing complexities of environmental disputes, calls
for an expert-based and a speedier method their resolution. Arbitration can play an essential role in this regard.

Keywords: Environment Law, Dispute Resolution, Arbitration, Climate Change, Environmental Disputes

I. INTRODUCTION

Mankind has suffered some of the worst, environmental disasters in the last two decades. There is a transformed
consciousness that these calamities were not natural but were in fact a result of humankind’s intrusion into the
environmental system and an impact of his unchecked ambitions of development. Climate Change, resulting in
melting of glaciers and rising sea levels; deforestation, air and water pollution are some of the onslaughts that
have been inflicted on nature by human. The list is long, but to enumerate a few, these injuries inflicted on the
environment has resulted into rapid extinction of species of fauna and flora, change in crop-pattern, long spells
of flood and draught, extremity in weather conditions etc. Hence the impact of environment are global and not
individualistic. Therefore, while looking for solutions one has to think globally.

In India, the impact of environment degradation is being felt for long now. Reasons for the same can be
classified under three headings, social, economic and institutional. Huge population, excessive poverty,
unchecked urbanization, migration are the social factors impacting environment in India. Economic factors are,
lack of ‘environment consciousness’ in business activities, absence of environment audit of economic activities,
more weightage being given to developmental projects at the cost of environment and rapid industrialisation in
environmentally sensitive areas. At global level, India is also the third largest emitter of greenhouse gases. The
argument, that India is a developing nation and thereby industrialisation is a necessity does not hold good in
terms of the injury to the environment that is being caused.

Legally, India’s consciousness towards the environment is reflected in its Constitution and various
environment-related legislation. India has laws and systems in place for environment-friendly human activities,
even though their implementation and functioning is contradictory. The Supreme Court of India has read
various aspects of a healthy environment such as clean water, clean air into Article 21 of the Constitution of
India. The Directive Principle of State Policy under Article 48A states that “the State shall endeavor to protect
and improve the environment and to safeguard the forests and wildlife of the country”. Respect towards
environment has also been embedded as a fundamental duty of the Indian citizens under Article S51A which
establishes that “it shall be the duty of every citizen of India to protect and improve natural environment
including forests, lakes, rivers and wildlife and to have compassion for living creatures.” There are various
legislations catering especially to specific environmental concern such as, The Environment (Protection) Act,
1986, The Forest (Conservation) Act, 1980, The Wildlife Protection Act, 1972, Water (Prevention and Control
of Pollution) Act, 1974, Air (Prevention and Control of Pollution) Act, 1981 and The Indian Forest Act, 1927.
The National Green Tribunal has been established under the National Green Tribunal Act, 2010. It is a
specialised court, specifically dealing with matters relating to environment. It has the jurisdiction to adjudicate
over violation of environmental law, provide compensation to the victims of pollution, relief for environmental
damage and restitution of the environment. The NGT is also serves as an appellant court against the orders
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passed by regulatory agencies. The Indian Judiciary has played a commendable role in establishing environment
jurisprudential principles of polluter pays, precautionary principle and the public trust doctrine. The Supreme
Court in Vellore Citizens’ Welfare Forum v. Union of India, has held that “the precautionary principle” and “the
polluters pays principle” are essential features of sustainable development and that they have been accepted as
part of the law of the land.

However, with all laws and systems in place, the citizens of India are not sensitive towards environment. Their
activities are not environment-friendly and the repercussions of which they are now facing as massive and
frequent climatic tragedies. The rapidity at which environment is degrading due to human activities and is now
threating its survival, calls for global attention. It is a problem created by humans, and solutions have to be
sought at various levels. The mankind is compelled to think differently, due to the seriousness of the issue. This
paper calls for a new approach in the way disputes concerning environment are resolved. In earlier times, there
were only a few limited ways of dealing with environmental disputes. These ways usually involved litigation
and political action, but mostly litigation. This was because Arbitration was not a popular concept back then.
Arbitration has become the most sought-after method of dispute resolution because of the various benefits it
offers. Since environmental disputes affect the society at large, in such cases the waiting for a court’s decision
may prove to be hazardous for mankind, this paper works out on the proposal of instead diverting the
environmental matters to faster process such as Arbitration.

I1. Arbitration for Resolving Environmental Disputes

In the present times, the nature of environmental disputes has become so complex and urgent, that the
traditional set up of courts may not be the best possible way of resolving them. Hence the legal community has
to be creative in devising ways of speedier disposal of such cases and also ensure that the resolution mechanism
is guided by experts. One such method of dispute resolution is arbitration. It is a speedier, more effective and
less time-consuming process, thereby can prove to be a better alternative to litigation in the coming time. I may
also prove to relax the burden of the constitutional courts, where they are so overburdened with other cases that
environmental matters may not be a priority for their attention. However, waiting for a decision in a litigation
pertaining to environment, may prove to be hazardous, hence quick disposal of cases is the need of the time.

In present times, due to the strict liability provisions in environmental statutes, parties in commercial contracts
beforehand allocate any environmental risk that their agreement is likely to have. There may be indemnity
clause or exclusions to the same. There could also be an allocation of liability provision. These are amongst the
clauses that may generate disputes in future. Providing for arbitration as a way of resolving such disputes can
prove to be effective in mitigating and resolving disputes of environmental damage through contractual
obligations. Not all environment and climate related disputes can be resolved through arbitration. However,
contractual and commercial disputes in which environmental component may arise can be subject to resolution
through arbitration.

Arbitration has become the most preferred way of resolving commercial disputes in the contemporary times.
The special characteristics of arbitration make it an ideal method for resolving disputes with environmental
concerns. It allows the parties at dispute to choose their arbitrator. Hence unlike litigation, the parties are able to
choose who presides over their dispute and they can appoint an expert in environmental science as arbitrator.
The outcome of such arbitration is likely to be more sensitive towards the environmental needs and accordingly
deciding parties’ liability. Arbitration is a speedier process; therefore, quick action may be taken especially in
cases which require urgent actions to avoid irreversible damage to environment. Public participation through
appointment of amicus curiae and allowing for third party participation can also ensure that public interests are
taken care of in a process which is otherwise confidential. Arbitration’s ability to customise itself, can prove to
be advantageous for resolving environmental disputes which need quick disposal in order to stop environmental
degradation through human activity. During the Covid-19 pandemic, the ease with which the arbitration
community conducted its operations in virtual mode, ensures that the new found commitment of the mankind
towards environment conservation, receives no-set back due to unforeseen circumstances. In the next section,
the author assesses the present mode of dealing with environmental disputes in India and how arbitration can
help in fixing such limitations.

III. Dispute Resolution Framework in India for Environmental Matters

Disputes relating to environment have mostly been resolved through litigation in India. The Constitution of
India does give importance to environmental conservation. The Supreme Court of India has played an
instrumental role in developing environmental jurisprudence in India. The polluter pays principle, the public
trust doctrine and the precautionary principle, all have been devised by the Apex Court in matters concerning
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environment. The National Green Tribunal (NGT) was setup under the National Green Tribunal Act, 2010. It is
a specialised court established for the sole purpose of adjudicating and disposing environmental disputes. The
NGT has the jurisdiction to deal with violations of environmental law, to provide compensation to victims of
pollution, relief for environmental damage and restitution of environment. The Tribunal is also empowered with
appellate jurisdiction against orders passed by regulatory agencies. However it has its own limitations. It is
neither an administrative tribunal nor constitutional tribunal and does not have the power for judicial review.
The jurisdiction of NGT is only limited to the seven statutes, hence it cannot take any matter which may fall
outside these seven statutes making the Environment Law in India. The bench of NGT lacks diversity and does
not hold stakeholders from various sectors as is mandated by the NGT Act itself. It majorly compromises of
persons only from the legal background. The Central Pollution Control Board and the State Pollution Control
Board have quasi-judicial powers, but the issue is that not everyone is empowered to file an appeal there. The
appointments to these boards are political, thereby defeating the purpose of establishing such bodies.

Hence in India, the resolution of disputes concerning environment are either caught in the slow-moving justice
dispensation mechanism of the courts or in the red-tapism of the bureaucracy. Since injury to environment can
have repercussions which are not individualistic and are rather community based or can even have trans-border
impacts, better, specialised and more effective methods of dispute resolution such as arbitration should be
preferred.

IV. International Practices in Resolving Environment Disputes through Arbitration

At international level there has been an increased awareness regarding resolution of environmental disputes
through arbitration. Various instruments and institutions are adopting arbitration as a preferred way of resolving
dispute. The Permanent Court of Arbitration has made relevant changes in its rules to incorporate procedures for
arbitrating environmental disputes. The New York Convention on Enforcement of Arbitral Awards provides
certainty as to enforcement of awards. In November 2019, an International Chamber of Commerce (ICC) task
force published a report resolving climate change related disputes through arbitration and ADR. The report
infact examined the potential role for arbitration in the resolution of international disputes relating to climate
change. Dispute resolution mechanism in the Paris Agreement also provide for arbitration. The dispute
resolution clause of the Paris Agreement refers to the dispute settlement clause in the UN Framework
Convention on Climate Change, which enables parties to declare that they accept arbitration in accordance with
the procedures to be adopted by the Conference of the Parties of the UNFCCC. Other climate change protocols
which provide for arbitration as a means of settling disputes include, the Montreal Protocol on Substances that
Deplete the Ozone Layer. The UN Convention on the Law of the Sea also contains arbitration as a dispute
resolution mechanism. This convention plays an essential rile in marine-related climate change disputes. In
India, arbitration has been used to resolve environment related disputes. The prominent amongst these has been
the Kishenganga Hydroelectric Project in the erstwhile State of Jammu and Kashmir. Pakistan took India to
arbitration at Permanent Court of Arbitration.

With an increase in international bodies making way for arbitration in dispute resolution of environmental
matters, it is a welcoming gesture for India to promote arbitration in this area.

V. CONCLUSION

Environment which should be of paramount importance to human, sadly comes in least of his priorities.
However, in recent times due to the advent of catastrophic environmental calamities, there is a collective
consciousness in the world community, that human activities leading to environmental degradation is a major
concern and has to be addressed on urgent basis. This man-made issue has to be approached at various levels for
its correction. From the dispute resolution aspect, quicker and more effective ways of resolving disputes which
have environment component has to be resorted to. Arbitration, proves to be a more effective, speedier and time
saving method of resolving disputes concerning environment. The customised approach of resolving dispute
allows for better and faster decision-making process in environmental cases which demand quick disposal as
environment conservation cannot wait for the delayed judgements of traditional courts. An expert of
environmental science and law can preside as an arbitrator. This will lead to better outcome due to involvement
of expertise of the arbitrator. Since arbitration is free from any procedural formalities, the disposal of cases will
be much faster than the court machinery. Hence arbitration is a better way of resolving environmental disputes
and should be promoted.
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INTRODUCTION

The global risks report 2022 by the World Economic Forum has identified Environmental risks - particularly
“extreme weather” and “climate action failure”— as the top risks in its short-term, medium-term and long-term
outlooks. Across the world we are witnessing disasters caused by global warming and climate change whether it
is wildfires in Australia and USA or the increase in the frequency of cyclones in the Indian Ocean. These
climate change situations have drawn our critical attention to the anthropogenic factors that are harming our
environment such as the rapid expansion of industries throughout the world, increased emissions of greenhouse
gases, and consumerism, which is generating tonnes of plastic waste and electronic waste every day- resulting
into degradation of soil, water and environment in general. In order to solve these issues, it is imperative that we
finally make some changes and put in place some policies to address them. Although governments make
promises at various global and national level summits, the key thing to watch is how much action these
countries take on the ground, because the situation regarding environmental sustainability and protection has
reached a point where we must act now or face extinction as a species very soon.

Climate change and environmental deterioration know no geographical boundaries, even if one person harms
the environment, it harms the entire world, not just the country in question.

Environmental Challenges Faced by India

India is the second most populated country in the world. We lack the funding and technology commensurate to
the size of our population, to fulfill the need for a sustainable environment. For example - electric cars, which
are considered to be environment friendly, but currently unaffordable for the majority of Indian households.

India is among the fastest growing economies of the world- this means increased industrialization, increased
production, and ultimately increased pollution and environmental damage. As a result, the Indian government
must adopt aggressive methods to deal with and address these environmental issues, which are not only critical,
but also complex and difficult to deal with.

The pollution of air water and soil is among the major challenges of India. This is further aggravated by
deforestation. Deforestation continues to be a serious problem in the country, not only because of firewood
burning, but also because of the massive infrastructure projects proposed by the Indian government sometimes
for economic growth, and sometimes for national security. Among the most recent example is the expansion of
the Char Dham highway, in Uttarakhand to enable speedy deployment of men, machinery and armament by the
armed forces on the India-China borders.

Other problems associated with deforestation that have plagued and continue to plague India include adverse
climate conditions that have become extreme, such as floods in Eastern India during rainy seasons, drought in
Maharashtra, Rajasthan, and other parts of middle and northwestern India during summers, and ice and rock
avalanches (which were previously rare) in northern India, such as Uttarakhand and Arunachal Pradesh. These
events not only have a negative impact on the lives of people, but they also have a negative impact on the
economy because a large sum of money must be set aside for the sole purpose of dealing with these extreme
calamities in the country, which has an impact on the country's overall financial stability, which is likely to
worsen in the future.

Now that we have gained an understanding of the problem, including the urgency and seriousness of the
situation, we should consider what can be done at the national level to mitigate these issues. While there is no
overnight solution to these problems, they are capable of being resolved slowly and gradually. The most
effective method to advocate for a solution to these challenges is to instill environmental preservation principles
in our hearts as well as in our government laws and in the training and capacity building of the civil servants.

Role of Civil Servants in Environmental Sustainability

Civil servants play an important role in design and implementation of the government policies and ensure these
policies are beneficial to the majority of the population of the country in question. Not only do the civil servants
look at how policies are affecting the overall development of the country, but they also examine how those
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policies are affecting the only stakeholders in the country-the citizens-by establishing a suitable system of
administrative procedure, oversight, and feedback.

Civil Servants’ Recruitment, Training and Capacity Building
Organizational efficiency, productivity, and retention are all enhanced when employees are trained and
empowered. This is true for all sorts and levels of organisations, in public and private sector.

The Union Public Service Commission (UPSC) selects the Indian Administrative Service (IAS) officers and
other public servants at the national level, and the State Public Service Commissions select officers and civil
servants for the state services. They are selected through a three-level selection process that includes a
preliminary examination, a mains examination, and an interview, and it is through this process that the best
brains of the country are chosen for the civil services. In recent years, the Public service commissions at union
and state have incorporated the subjects of environment and disaster management in the competitive exam itself
self. For example, the General Studies Mains paper-3 of UPSC civil service examination consists of following
topics related to environment: Environmental conservation; Environmental pollution and degradation;
Environmental Impact Assessment, Disasters & Disaster Management.

Civil Servants’ Training at National Level

The training module for an IAS officer is traditionally divided into five parts, each of which includes following
phases- foundation course, phase 1, district training, phase 2, and assistant secretaryship. In addition to this
induction training for direct recruits, the Lal Bahadur Shastri National Administrative Academy (LBSNAA also
trains the civil servants promoted from state service positions. Mid-career programmes are also conducted for
upskilling of the senior officers.

However, upon studying the training module for young IAS officers, we can see that environmental research
and real-life environmental concerns, as well as how to cope with them, are not given any special consideration.
For disaster management, sustainable environment, and environmental challenges, there is no specific
organization in place to train the candidates.

As an organisation with a broad reach to civil servants at all levels, LBSNAA ought to incorporate the serious
subject of environment into its curriculum. This is because, in the structure of civil servant training, the
inclusion of a well-structured environment sustainability module has become more significant than ever now
that India has made big promises at environmental related summits and conferences, which are now growing in
importance and the countries around the world are now taking them seriously.

Civil Servants’ Training at State and District Level
In each state, an Annual Training Plan is developed by the Apex Administrative Training Institute (ATI), which
informs and guides the District Training Institutes (DTIs).

After the approval of the plan, the ATI and DTI institutes distribute the letters to all concerned departments,
providing training information as well as a request for personnel information for upcoming training
programmes. Departments give a list of potential participants, along with their phone numbers. However,
various studies have found following problems in conducting of the training programmes of the employees of
the State Government services:

1. Absenteeism- Government officials are not relieved by the concerned Head of the department due to
workload, election duty, budget preparation and staff shortage. If the minimal quorum requirement is not
satisfied, the training program is cancelled.

2. Shortage of the trainers. Outdated syllabus, chalk-and-talk methods of teaching, without attention to case
studies and field trips.

3. Lack of attention to post-training monitoring and evaluation mechanisms i.e. whether the trainee actually
implements the lessons learned from the classroom to his/her real job or not?

4. Distribution of training materials to participants does not follow a regular protocol; Sometimes soft copies
are distributed through email if accessible, physical copies are distributed if available. Sometimes trainees
are provided with no material to study at all.

5. Lack of permanent academic staff in the training Institute. Retired government officials are invited to deliver
lectures on ad hoc basis. While retired officers may have provide a plethora of knowledge and experience
but every successful athlete cannot automatically become a successful coach. Therefore, Training of the
trainers (ToT) is required but usually such programmes are not carried out in regular fashion.
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Civil Servants Training for Environmental Sustainability- A Case Of Rajasthan

A brief examination of state government administrative training regulations and the annual training calendars of
India's administrative training institutions (ATI) reveals that environmental-related topics/courses are either
completely absent or given a low priority. For example, Rajasthan State’s Administrative Training Institute
which is officially known as Harish Chandra Mathur Rajasthan State Institute of Public Administration
(HCMRIPA) has listed following core-areas in their training manual:

Table 1: Core subjects of Training in Rajasthan State's Administrative Training Institute

—  Good Governance — Urban Development and Urban  Services
—  Development Administration Management
—  Administration and Laws —  Public Ethics
—  Financial Administration in | — Public Policy and Managerial Accounting
Government Programmes
—  e-Governance and Information | — Public Systems Management/Delivery of Public
Technology Services
—  Management and Soft Skills —  Disaster Management
—  Right to Information —  Training of Trainers (Delivery and Design of
—  Gender Issues and Gender Budgeting Training)
—  Sensitization on Issues of Minorities and
Marginalized Groups.

Further upon analysing the annual training calendar program of Rajasthan State’s Administrative Training
Institute for the year 2021 — we find that while training programmes related to women and children were
conducted multiple times in a year but training programme for environment was conducted only once in the
entire year:

Table 2: An Analysis of the training calendar of HCMRIPA

Training Course(s) Duration How many times training course
conducted in 2021?
women and children (laws, trafficking, honour killing 3 days 6 times
etec) (Feb, March, May, June November,
September,)
Impact of climate change and urban development 3 days Once in entire year. In Sept-2021.

This is not to say that training programs about women and children should be less frequent, but climate change
training classes need to be organized more than once in single year. Because often climate change is a driving
factor behind problems faced by women and children- such as drudgery in collecting drinking water and
firewood, rural poverty, migration, etc.
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Figure 1: Percentage population of Rajasthan deprived in various indicators of multidimensional poverty
identified by the NITI Aayog in 2021
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As per the Multidimensional Poverty Index (MPI) released by the NITI Aayog in 2021, approximately 27% of
the population of Rajasthan doesnot have access to modern cooking fuel such as LPG cylinder. Then it is
inevitable that women of such household may be using firewood, cattle-dung and kerosene which are cause of
indoor air pollution and respiratory disorders. 13% population of Rajasthan does not have access to drinking
water. Consequently, the daily responsibility of collecting drinking water from faraway places would be
affecting the school attendance of the daughters, resulting into learning poverty, which ultimately translates into
income poverty in their adulthood. Such poor families then continues to more vulnerable to climate change and
disasters compared to a financially and educationally affluent family.

Addressing such challenges of environment and poverty requires inter-ministerial coordination between
Ministry of education, Ministry of energy, Ministry of water resources which ultimately necessitates the joint
training programs for capacity building of the concerned civil servants in individual ministries.

Civil Servants Training for Environmental Sustainability- A Case of Uttarakhand
A brief analysis of the annual training calendar schedule of Uttarakhand Academy of Administration, Nainital
which is the administrative training Institute of Uttarakhand Government reveals that-

Training Course Duration | How many times conducted in 2021
Disaster Management: Post-disaster assessment, 3 Days Only once in Jan-2021
Psycho-Social problems, role of Panchayati Bodies,
Urban Flood Management
Role of Women in Agriculture 2 days Only once in Sept-2021
Crowd Management for Kumbh Mela 2 Days Only once in Feb-2021

Uttarakhand is a hill state which frequently witnesses disasters related to climate change such as landslides,
cloudburst, flooding. While it is appreciable that training institution has been organizing the programmes but the
duration and frequency could have been higher considering the level of vulnerability Uttarakhand faces from
climate change.

Uttarakhand is also a major destination for pilgrim tourism and adventure tourism so environmental
sustainability aspects may also be added in the training programmes in addition to the crowd management.

Mitigating the effects of a disaster is a technique that administrators must learn now because disasters are
unavoidable due to the damage that has already been done to the environment; now we can only try to minimize
their effects as much as humanly possible.

Thus, based on the analysis of the administrative training calendars of the State governments of Uttarakhand
and Rajasthan, we have discovered that environmental courses are not offered in the required frequency. In
order to achieve this, the Ministry of the Environment should establish some common minimum guidelines for
the number of environmental sustainability-related courses that should be taught and incorporated into various
training programmes of the State Governments, along with financial support for attracting best trainers,
development of Study material in local language, conducting field trips etc.

Civil servants training for Environmental sustainability — case of Gujarat

Our area of research in Ph.D is Role of Administrative Training in the capacity building of the Gujarat state
secretariat staff. We want to give the reference of our own research regarding the training module and work
profile of deputy section officers (DySO). In this analysis, we found that no attention is given to environmental
sustainability, even though many such officials may be working in the ministries and departments dealing with
environment, transportation, agriculture and irrigation. The syllabus of the pre-service training program of
DySO in Gujarat consists of following five papers:

Paper 1: Constitution of India, Panchayati Raj and Five year plans:

(1) Article -32,226, 309, 310 and 311. (2) Fundamental Rights (3) Directive Principles (4) Role of Gujarat
Public Service Commission (Article 320) / The Gujarat Civil Services Tribunal Act, 1972. (5) Provisions of
Panchayats and Municipality - with focus on 73rd and 74th Amendments. (6) Supreme Court and High Courts
(7) Election Commission ( Centre and State) (8) Finance Commission (Centre and State) (9) Union list, State
list and Concurrent list (10) Panchayati Raj and structure of Panchayati Raj in Gujarat, its power and limitations
(11) Planning Commission (Centre and State) (12) Five year plan (Centre and State ) and Concepts of inclusive
growth and sustainable development.
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Paper 2: Office Procedure, Acts and Manuals

(1) Office procedure for Secretariat department,2009, (2) Secretariat and field relationship, (3) Administrative
reforms - Need and measures, (4) Right to Information act, 2005 (with all amendments), (5) Departmental
examination rules/Recruitment rules, (6) Lokasabha/Rajyasabha questions - their types and procedure, (7)
Channel of submission and delegation of Power, (8) The Gujarat Civil Services Classification and Recruitment
(General) Rules-1967.

Paper 3: Service Matters:

(1) Gujarat Legislative Assembly Rules, (2) Gujarat Civil Service (Conduct ) Rules, 1971, (3) Gujarat Civil
Service (Discipline and Appeal) Rules, 1971, (4) Gujarat Civil Services Rules, 2002 (Vol. 1 to 8), (5)
Confidential Report Rules and Guidelines, (6) Roster Manual (How to prepare, maintain roster register and
allocation of Roster points), (7) Gujarat Public Service Commission (Consultation) Regulation, 1960, (8)
Prevention of Corruption Act, 1988, (9) Rules of Business and instruction issued there under.

Paper 4: Financial Matters:

(1) Gujarat Budget Manual, Part 1 & 2., (2) Gujarat Financial Rules, 1971, (3) Gujarat Treasury Rules, 2000,
(4) Delegation of Financial Powers., (5) Purchase policy of Government of Gujarat., (6) Bombay Contingent
Expenditure Rules, 1959,

Paper 5: Gujarati and English Language:
Drafting and Noting and communication skill

In the aforementioned syllabus, we find only a single mention of sustainable development in Paper-1 Topic
number 12. Union government has already discontinued the planning commission in 2014, so there is a need for
removing or shrinking the Paper1: Topic number-11 (Planning Commission) to make room for more attention to
environmental sustainability and disaster management.

Civil Servants’ Training & Capacity Building for Harnessing Solar Energy

As part of the world's most ambitious climate change goal ever set by a developing country, Prime Minister
Narendra Modi announced at the United Nations Climate Change Conference in Glasgow in November 2021
that India would achieve net-zero carbon emissions by 2070, which means the country has committed to
balancing all of the carbon it emits with an equal amount of carbon captured. In addition, the Prime Minister
stated that India would achieve a non-fossil energy capacity of up to 500 Megawatts by 2030 and that renewable
energy would meet 50 percent of the country's energy needs. Finally, he stated that India would reduce carbon
emissions by a billion tonnes between 2021 and 2030. Now, in order to achieve these goals, India must
overcome a number of obstacles, the most significant of which is the transition to solar energy. Several
challenges exist at the national level, such as-

1. A lack of manufacturing capacity for solar panels and investment in research and development to discover
more efficient methods of solar energy production.

2. A lack of skilled manpower to operate solar power.
3. Low voltage grid connectivity for variable renewable resources, and regulatory deficiency in the country.

4. At World Trade Organization (WTQO) — case is filed by USA against the subsidies and preferential treatment
given to Indian manufacturers under the solar energy programme of Government of India.

5. Economic Survey 2020-21 observed that solar irrigation pumps are being subsidized all over the country
without any incentive for farmers to use ground water judiciously. While such schemes have an immense
impact in reducing production losses during dry periods; but can also lead to unsustainable extraction of
ground water.

Addressing above challenges requires the training and capacity building of the civil servants functioning in the
Ministry of new and Renewable energy, Ministry of education, Ministry of commerce, Ministry of agriculture,
Ministry of water resources among others to foresee the problems arising in achievement of targets and nipping
them in the bud.

India aspires to achieve Net Zero Emission target by 2070. Solar energy is the most appropriate, sustainable,
and advantageous option, the administration must set aside a portion of its budget for research and development
in this field in order to become more widely available and affordable.
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While the Government of India is taking steps to popularise the initiative by providing subsidies to people who
choose solar energy in their commercial and private areas, the hope is that a shift towards solar energy can be
initiated by taking a small step in the right direction at the right time. Not only that, but the government is also
pushing electric vehicles and integrating electric vehicles into public transit systems in order for the country to
accomplish its goal of zero percent carbon emissions and to set an example for the rest of the globe in this
positive direction as well.

On the other hand, if policymakers receive training in the field of sustainable environment, they will be able to
formulate policies that take into consideration the environmental impact of any proposals or projects, allowing
them to make a demonstrable difference by including innovative ideas to address environmental issues and their
impact on development at the same time preventing any fallout at World Trade Organisation.

Budget 2022 Renewed Focus on Climate Change
The Budget 2022 presented by the union finance minister had announced following initiatives, which have
certain direct or indirect bearings to the environment and sustainable development:

1. Chemical-free Natural Farming will be promoted especially on farmers’ lands in 5-km wide corridors along
river Ganga.

2. 2023 is to observed as International Year of Millets- we’ll promote millet food processing and purchase.

3. Funding for Ken-Betwa Link Project, Damanganga-Pinjal, Tapi-Narmada, Godavari-Krishna, Krishna-
Pennar and Pennar-Cauvery river interlinking.

4. Farmers to be given funding for agro forestry.
5. Focus on Sunrise Sectors: such as Green Energy, and Clean Mobility Systems.

6. Focus on Circular Economy especially on electronic waste, end-of-life vehicles, used oil waste, and toxic &
hazardous industrial waste.

7. Solar Power: goal of 280 GW of installed solar capacity by 2030. Production Linked Incentive for
manufacture of solar cells.

8. Carbon Neutral Economy: 5-7% biomass pellets will be co-fired in thermal power plants resulting in CO2
savings of 38 MMT annually. It’1l also provide extra income to farmers and job opportunities to locals and
help avoid stubble burning in agriculture fields.

9. Urban transport: shift to use of public transport in urban areas. special mobility zones with zero fossil-fuel
policy, and EV vehicles.

These are appreciable steps taken by the Government of India. Such schemes, policies and initiatives are to be
implemented by ultimately by the officials at the state and district level. Therefore, need of the hour is to reform
the administrative training programmes of the civil servants to increase the efficacy and impact of the funding
provided under the Budget 2022 environment conservation and sustainable development.

CONCLUSION

We can conclude by emphasizing and understanding how critical it is to not only include environmental
sustainability in the training curriculum of civil servants, but also to act on it in the real world to meet global
environmental protection needs while also ensuring that the national economy continues to grow and progress
upward in the development graph.

Lack of investment in the training and capacity building of the rank and file of civil services ultimately
increases the reliance on outsourcing firms and consultancy firms even for the most routine of jobs.

To accomplish this, we must upgrade administrative skills among those performing administrative activities
from the top to the bottom of the scalar chain, and change habits by adopting small changes and making a big
impact. Therefore, politicians, civil servants and citizens- all must work together to make an impact in the
country as well as the world, because, as the saying goes, "the greatest threat to our planet is the belief that
someone else will save it."

It is high time for the Government to pursue reforms in the civil services rather than blaming bureaucracy for all
the issues that the country is currently experiencing. It should begin with the recruitment and training process
with greater emphasis on environmental sustainability, as well as encouraging civil officials to be more result-
oriented.
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Goal of a nation cannot be economic development, but sustainable economic development, because we do not
borrow the environment from our ancestors, but rather borrow it from our children. As a result, civil servants
play an indispensable role in advising ministers on potential environmental issues and solutions, as well as in
framing policies to ensure that environment and development go hand in hand and that nothing is left behind in
the race against time.

As a result, including an appropriately planned environmental training programme as an integrated element of
the learning module for civil officials could play an immensely crucial role in environmental preservation and
recovery efforts in the future.
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Governance of Municipal Solid Waste Management (MSWM) For Smart Cities:
Case Study of Indore- India’s Cleanest City

Samita Gupta

ABSTRACT

This paper introspects into the effective governance and implementation of municipal solid waste management
in Indore, which has been the cleanest city of India, and proposes for its better implementation in smart cities.
Article outlines the initiatives taken by most active Municipal Corporation to transform Indore into the cleanest
city of the country. Article delves into various solid waste management activities introduced by Indore
Municipal Corporation and the techniques through which the city topped in Swachh Survekshan (Cleanliness
Survey). Paper explores and investigates the distinct original ideas of Indore Municipal Corporation which lead
to perform exceptionally in the biggest Swachhta Survey in the country, Swachh Survekshan, in which Indore
has been ranked top position for five consecutive years 2017, 2018 and 2019, 2020, 2021. Thus, paper proposes
the same model to be adapted in the smart cities for better life by governance. In this structure, paper addresses
effective governance and implementation of municipal solid waste management.

Keywords: “Smart City, Municipal Solid Waste management, Indore, Municipal Corporation, Swachh Bharat
Mission, Swachh Survekshan”

1. INTRODUCTION

Rapid urbanization and life style changes leads to increased generation of per capita solid waste. It is estimated
that 2.01 billion metric tons of Municipal Solid Waste (MSW) is generated annually world-wide, which is
projected to increase to 3.40 billion metric tons by 2050.1 Waste management is one of the most serious
environmental and public health issues faced by developing countries, especially for populations residing in
urban areas 2. A rapid change in economic growth and human civilization have led to a dramatic increase in
MSW generation in the urban and rural levels, especially in the least developed countries 3. 4 In the global
south, more than half of the total MSW generated is dumped openly and during the course of its growth, it
causes grim environmental and health implications necessitating urgent interventions. Disposal of wastes in
unauthorized, public spaces, sewerage systems and ditches, lack of understanding the factors affecting the
different stages of waste management and the linkages necessary to establish among the various stakeholders
have complicated the entire waste handling system. (B) Managing waste properly is essential for building
sustainable and liveable cities. The Sustainable Development Goal 6 (SDG 6), the Paris Agreement on Climate
Change and the New Urban Agenda (NUA) have addressed the issue of Solid Waste Management and urged
commitment to practice “environmentally sound management and minimization of all such wastes.” 5

Municipal solid waste is one of the most important environmental problems in many countries therefore, the
basic principal and regulation of packing waste must be applied to their management in order to reduce their
production, ensuring reuse of used packing recycling and some other form of packing waste recovery and
consequently reducing the amount requiring final disposal assuring a high level of environmental protection 6.
Nowadays, more facilities of municipal solid waste treatment and disposal are in great demand because of
pressure from solid waste pollution 7. they requires detailed information on the quantity and character of
municipal solid waste and their physical and chemical properties, they requires also reliable data on quantity
and quality of municipal solid waste generated in state8 reason why the sustainable management practices are
necessary to keep the environment clean and green.

MSWM (Municipal Solid Waste management) is an essential municipal service that requires integrated
approach, which is efficient, sustainable and socially acceptable. Developing countries typically face grim
challenges while addressing the issues related to MSWM. Although many countries have relevant legislations,
the implementation is inadequate, i.e. waste collection services are simply not available to each strata of
inhabitants. The situation used to be familiar in India as well, but after the commencement of Swachh Bharat
Mission (SBM), the state is swiftly retreating.

Rule 3 of Solid waste Management Rules 2016, defines solid waste as “solid or semi-solid domestic waste,
sanitary waste, commercial waste, institutional waste, catering and market waste and other non-residential
wastes, street sweepings, silt removed or collected from the surface drains, horticulture waste, agriculture and
dairy waste, treated bio-medical waste excluding industrial waste, bio-medical waste and e-waste, battery waste,
radio-active waste generated in the area under the local authorities and other entities” 9.Whereas, solid waste
management is an organized and integrated process of collection, transportation, processing and disposal of
solid waste, also comprising of several collection methods, varied transportation equipment and recovery
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mechanisms for recyclable material. The greatest challenge frequently faced by ULBs in India is the lack of
source segregation until its disposal.

The paper presents a case for Indore city, which has changed the MSWM discourse in India. Indore is the most
populous and the largest city in the state of Madhya Pradesh. The state’s grander city offers a spectacle of
majestic palaces co-existing with commercial centers. It is the commercial capital of Madhya Pradesh and one
of the fastest growing cities in India. It has a total area of 3898 sq.km with the population of 32,76,697 (Census
2011) 10 and generates a total of 1115 MT 11 of MSW per day.

After securing 25th position in Swachh Survekshan 2016 12, Indore was declared the cleanest city continuously
for five years during 2017 13, 2018 14 and 201915 2020 and 2021. Not only has Indore achieved the
distinction of excelling in all Swachhata (cleanliness) parameters, it has also laid new standards for other cities
to follow. Indore is the first million plus city to achieve 100% segregation at source,

i.e. at HH level. Indore Municipal Corporation (IMC)has successfully implemented IEC/ BCC campaigns to
achieve source segregation with the help of local NGOs to cover over 5 Lakh HHs in 19 zones and 85 wards of
the city. Within a span of one- year IMC has effectively sensitized citizens for source segregation and curbed
the matter of open dumping.

IMC has introduced a 100% financially sustainable model to recover operation & maintenance (O&M) cost of
MSWM through property tax cum user charges. The city is certified as ‘Open Defecation Free’ (ODF) and all
the existing community/ public toilets are well-maintained. The O&M costs incurred for such CTs/ PTs are
recovered by espousing monetization strategies like outsourcing. The Swachhata (Cleanliness) story of Indore is
truly transformational which has been achieved by implementing strong institutional mechanism and
frameworks, administrative efforts, community participation and involvement of NGOs, CBOs, etc.

Dealing with methodology, paper reviews various methods deployed by Indore Municipal Corporation to deal
with the problem of solid waste management. Paper reviews wide range of literature in social sciences about
solid waste management. Finally, author has developed insight how Indore has become the cleanest city of India
by exploring and investigating various methods deployed to effectively manage solid waste. Article proposes to
present the most active initiatives of Indore Municipal Corporation in order to accomplish the task of
transforming city into the cleanest city of the country. Author’s outlook in the paper that sincere efforts to
construct solutions to solid waste management can indeed lead to exceptional results, which can be replicated to
other cities as well. In this structure, paper addresses effective governance and implementation of municipal
solid waste management.

The paper has been split into five sections. Section 2 explores Indore Municipal Corporation approach in
dealing with Solid waste management problem. Section 3 probes into results of remarkable, exclusive, original
and active initiatives of Indore Municipal Corporation in segregation, collection, processing and disposal of
solid waste. Section 4 will take up concluding remarks in the analysis of result, to the conceptual problem.

2. INDORE MUNICIPAL CORPORATION APPROACH
Indore Municipal Corporation (IMC) adopted 5-pronged approach in dealing with MSWM, which are given
below:

1) Building robust solid waste management framework

2) Creating favorable sustainable model for waste management

3) Enhancing environmental aspects for sustainable development

4) Creating conducive ecosystem for environmental up- gradation and sustainability

5) Achieving behavioral change in the citizens and ensuring their involvement towards efficient and effective
management of solid waste

While dealing with the approach adopted by Indore Municipal Corporation (IMC), the following enabling
frameworks were created to establish a robust MSWM system in Indore.

2.1. Regulatory Framework

Indore Municipal Corporation has framed various regulatory roles and responsibilities for various organizations
and institutions under several waste management rules and regulations. These provide a framework for MSWM
across the nation. The duties and responsibilities to be carried out by various institutions, bodies, groups and
individuals shall be in accordance with these rules and guidelines or any other waste management rules notified
from time to time.
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2.2. Institutional Framework

The institutional framework consists of municipalities (Municipal Corporation, Municipal Council and
Municipal Board) level institutions. To strengthen the existing institutional framework, Indore Municipal
Corporation created Solid waste management (SWM) cell at Corporation level, enhanced manpower to meet the
requirements.

2.3. Legal Framework

Indore Municipal Corporation has framed various legal roles with one of the basic responsibilities to manage
their solid waste to keep the environment clean. Indore Municipal Corporation has also framed municipal bye
laws, 2018 for managing municipal corporation solid waste management 16.

2.4. Procurement Framework

Indore Municipal Corporation has framed Public procurement framework which involves purchasing of goods
or services by different entities such as ministries and departments of the government for public service
delivery, and it encompasses activities ranging from assessment of procurement needs to award of contract and
final payment.

2.5. Information Technology Framework

The institutional framework by IMC plays an important role in Solid Waste Management (SWM) that the local
body delivers for its residents as the most significant municipal service and a prerequisite for other complicated
municipal services. The overall target of IMC is to monitor, collect, treat, and dispose solid waste generated by
the residents, in a cost effective, environmentally and socially satisfactory manner. The Information Technology
plays crucial role in monitoring and evaluation activities related to solid waste management and involves
design, development, installation, operation and maintenance of the system for pan city.

2.6. Sustainable MSWM

To achieve Sustainability in Solid Waste Management, Indore Municipal Corporation initiated working on the
Environment Sustainability, Economic Sustainability and Social Sustainability. Sustainability is broadly defined
as “Meeting the needs of the present generation without compromising the ability of future generations to meet
their own needs” (World Commission on Environment and Development, 1987)17. IMC met with the
improvement towards sustainability of waste management in Indore as per the rules and guidelines issued by
MoHUA (Manuel on Municipal Solid Waste management, CPHEEO (Central Public Health and Environment
Engineering Organization).18. The following models were established to achieve sustainability in MSWM.

2.6.1. Environment Sustainability

Environmental Sustainability is the ability to maintain things or qualities that are valued in the physical
environment. The physical environment includes the natural and biological environments. To achieve
environmental sustainability, Indore Municipal Corporation adopted multipronged approach that includes the
5Rs principle to Reduce, Reuse, Recycle, Recover and Remove.

2.6.2. Economic Sustainability

Economic sustainability broadly comprises of equitable allocation of resources, sustained levels of growth and
consumption, optimum utilization of natural resources and the belief that the economic growth trickles down to
the poorest. In order to achieve Economic sustainability, IMC establishes new enterprises, waste sector of
Indore started generating secondary material in a cost- effective manner, minimizes the amount of residual
waste disposed.

2.6.3. Social Sustainability

Social Sustainability establishes the nexus between social conditions and environmental decay. Social
sustainability encompasses notions of equity, empowerment, accessibility, participation, sharing, cultural
identity, and institutional stability. It seeks to preserve the environment through economic growth and the
alleviation of poverty. It ensures that development in waste management lays down the foundation for clean
environment and improved public health. IMC has made provision for receiving complaints, feedbacks and
grievances through mechanisms such as toll-free numbers, SWM Apps etc.

2.7. Operational Excellence

In order to achieve operational excellence in the area of waste management, IMC has created a detailed plan
covering all aspects of waste management including segregation, collection, transportation, processing and
disposal. The detailed plan includes various methodologies which have been adopted by Indore Municipal
Corporation to increase the effectiveness which are discussed in upcoming sections.
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3. RESULT AND FINDINGS

Indore’s performance in management on the Solid Waste has been of paramount importance. The initiatives
taken by the Indore Municipal Corporation has resulted in remarkable achievements. This has been done
through optimizing the waste value chain through efficient monitoring, governance and behavior change
activities which are as follows:

3.1. Water Segregation at Source

The mission to achievel00% Source Segregation was initiated in January 2017 after IMC achieved door to door
coverage in December 2016. It was achieved through extensive IEC Activities with the handholding support of
NGOs in order to reach out to public and involve them in the task.The approach and methodology adopted by
IMC to achieve 100% segregation of waste into Wet and Dry at the source consisted of creating a conducive
atmosphere in a way to promote and maximize public participation in the drive.

3.1.1. Administrative Framework

Indore Municipal Commissioner introduced multiple administrative and policy interventions to mandate the
public and bulk waste generators for disposal of waste through Indore Municipal C only. This was done by
releasing notification on Segregation at Source 19 and releasing an order mandating Onsite Wet Waste
Processing by Bulk Generators 20 and elimination of GVPs 21.

3.1.2. Education and Communication

IMC has led multiple campaigns to promote awareness on waste segregation at source among the citizens. IMC
launched several community engagement initiatives like street plays, walkathons, formation of Swachh
committees and schools, rallies, making of radio jingles and advertisements, print & outdoor media, organized
walkathons. IMC also partnered with 9 brand ambassadors to spread the message under Swachh Bharat Mission
who engaged with citizens on regular basis creating awareness amongst them on different aspects of cleanliness
including source segregation. IMC organized oath events where people took the Swachhta pledge to the goals of
segregating waste at the source. IMC also distributed two sets of dustbins to the people to promote waste
segregation. It also involved NGOs to bridge the gap between IMC and the citizens of Indore.

3.2. 100 % Collection and Transportation

Indore is a garbage container free city 22 hence 100% of waste generated meant for centralized processing is
collected and transported. Collection of waste from domestic sources is done through compartmentalized
tippers, four-wheeled vehicle with chambers at the back which has been divided to collect wet and dry waste. In
order to collect segregated waste at source, all the tippers have three compartments:

*  Blue compartment is for dry waste
*  Green Compartment is for wet waste
*  Bucket is located at the back of the tipper for collection of sanitary waste and domestic hazardous waste.

Collection in the areas where motorized vehicles cannot navigate to narrow lanes is carried out by deployment
of compartmentalized wheel barrows and twin bags. The approach and methodology adopted to ensure that the
waste segregated at source is collected and transported in segregated form is as follows:

3.2.1. Administrative and Process Framework

IMC has released a staff order to collect waste in segregated manner only and refused the collection of mix
waste from anyone who fails to segregate the waste at the premises. They also created a bulk collection system
and implemented user charges to collect the waste from semi-bulk and bulk generators in segregated manner. It
introduced strategic route plan for every ward required for complete coverage of the city. The fields involved
items like registration number of vehicles, type of vehicle (tipper, dumper, etc.), ratio of the partition of
collection chamber in Wet and Dry, ID of the GPS Device installed in the vehicle which enabled the IMC Staff
to track the vehicle.

3.2.2. Capacity Building

IMC undertook Capacity Building initiatives like training of senior Staff Members (Sanitary Inspectors,
Darogas, Health Officers) who were trained, organized orientation programmes for field level staff (Safai Mitra)
(Cleanliness friend) who were directly in touch with the community for the whole initiative of D2D waste
collection and changing the behavior of communities.

3.2.3. Strengthening Infrastructure
A pilot project was initiated by IMC in Wards 42 and 71 in the year 2015. In both these wards, 40 cycle
rickshaws were deployed for waste collection and during this period one motorized tipper was used for waste
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collection. Based on this, it was estimated that one tipper can cover 1000 households in one trip. The pilot
project facilitated in the assessment of the transport requirement for waste collection in Indore.

3.2.4. Monitoring

IMC undertook monitoring of collection and transportation of waste to ensure that the waste is collected from
all households and transported to the processing plants via transfer station. IMC introduced Manual Monitoring
to be done daily by senior officials. IMC had mandated provision for the vehicle to maintain a feedback register
in the vehicle. The feedbacks were recorded on random basis- Door to Door Feedback Register for Morning
Shift and Evening Shift. (14) IMC also promoted use of ICT based biometric attendance and payroll system to
reduce staff absenteeism and use of GPS based Vehicles Tracking and Monitoring System (VITMS).

3.3. 100% Processing Waste

IMC has taken considerable initiatives to ensure 100% processing of wet waste by mandating and promoting
decentralized processing by engaging Bulk Waste Generator to establish on-site waste processing. This
includes:

3.3.1. Administrative Framework

IMC identified Bulk Waste Generators and initiated administrative decisions to enforce duties and
responsibilities of Bulk Waste Generators (BWGs). It introduced incentive mechanisms for BWGs to promote
onsite waste processing and to reduce their financial burden (e.g. a rebate of 6% in the ‘Vyapak Swachhata
Kar’, defined user charges to be implemented on BWGs by IMC. The assessed the waste generated in markets
and mandis (vegetable market) via random sampling and made a feasibility plan of the waste processing facility
at each examined site.

3.3.2. Iec/Bcc & Capacity Building

IMC engaged veteran brand ambassadors to create awareness for onsite waste processing, promoted waste
processing and compost at multiple locations in Indore, and educated the bulk waste generators about the
methods for decentralized processing by bridging the information gap. As a result, leading newspapers invited
companies dealing with processing equipment’s to showcase their technology that can be adopted by BWGs.
IMC started open composting on plane open surface of garden/parks along with the construction of Composting
Pits. They have conducted practical training of garden staff to ensure effective composting process
implementation.

3.3.3. Building and Strenghtening Of Infrastructure
IMC initiated pilot projects like Organic Waste Composter (OWC) machine in park and created infrastructure
for composting or biogas in all mandis, religious places etc. for processing waste.

3.3.4. Monitoring

IMC created a special Monitoring Cell for Bulk Waste Generators led by a Health Officer (HO). The cell was
entrusted to ensure that all BWGs undertake onsite processing and maintain records in the log books relevant to
the waste processed by them. In this regard, strict monitoring was done by IMC staff by enforcing spot fines on
defaulters.

3.3.5. Waste Processing in Parks and Gardens

IMC has categorized the dry waste into 9 categories: Carton Paper, Grey Boards, Polyethylene Bags, Polythene,
Plastic, Metal, Glass, Rubber and Scrap”. The dry waste from the transfer stations and the bulk collection
vehicles is offloaded at the MRF centers, where they are further segregated and processed. IMC establishes
plastic waste collection center where the rag picker segregates the waste as it is unloaded at the plant and is sent
to the plastic collection center. This plastic waste is sold to IMC vendors for construction of roads and it is also
being supplied to Madhya Pradesh Rural Road Development Authority (MPRRDA). Through this IMC is
encouraging the use of plastic waste that cannot be further recycled, for road construction as per Indian Road
Congress Guidelines 23.

3.3.6. Informal Integration of Waste Pickers in Solid Waste Management

To integrate the rag pickers in the formal sector IMC has established a system to recognize informal waste
collector and facilitated their participation in Solid Waste Management including D2D Collection of waste. For
this, IMC has engaged NGOs to manage the MRF facilities dealing with rag pickers and Kabadis(scrap dealers).
Several initiatives were taken by IMC to facilitate rag pickers employed at MRF facilities. This includes Bus
passes to all the rag pickers coming to MRF at concessional rates, provision of space to scrap dealers (kabadis)
is near the trenching ground. The rag pickers were also motivated to open bank accounts and were given creche
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facility for their infants and children. Through the deployment of two MRF facilities and one plastic collection
center. IMC ensure that 100% of dry waste is processed.

3.4. Final and Safe Disposal of Waste in Indore

Indore city has a sanitary landfill which is complying of all the criteria and specifications as specified in the
SWM rules of 2016 and the Municipal Solid Waste Management Rules of CPHEEO, MoHUA (Manual on
Municipal Solid Waste, Government of India. Unplanned dumping of entire waste at dumpsite resulted in huge
gap of waste agglomerated at the trenching ground. The waste disposed in this manner led to the contamination
of the trenching ground. To deal with this, IMC has initiated Bioremediation, “a waste management technique
that involves bio mining, thereafter use of organisms to treat if any organic mass remains undigested and
screening and segregation of MSW” 24 | of dumpsites in Indore to overcome harmful impacts of unplanned
dumping.

As a result, of 100% source segregation and waste processing, the quantity of the inert waste generated has
come down significantly. As the quantity of waste to be disposed in sanitary landfill is decreased, the active life
of landfill cell is increased by several years.

In addition to this, since IMC managed the Construction and Demolition waste separately, the amount of inert
waste to be transferred to the landfill decreased and didn’t mix with the C&D waste. Through the enactment of
measures, creation of processes and infrastructure to process dry and wet waste, IMC has been successful in
ensuring that only inert is transferred to the landfill.

4. CONCLUSION
The model of Solid Waste Management in Indore can be used as a decision support tool for effective handling
and disposal of municipal waste.

IMC has performed exceptionally well in the biggest Swachhta Survey in the country, Swachh Survekshan. It
has secured Rank 1 for five consecutive years 2017, 2018 and 2019, 2020, 2021. In the Direct Observation
component, Indore Municipal Corporation has a near-perfect score of 1189 marks out of a maximum of 1200. A
total of 162 locations were sampled and surveyed by an independent assessor, out of which 160 locations were
found to be impeccably clean and satisfying the requirement of the assessment criteria. The city has also been
able to achieve more than 90% segregation of waste at source from both residential and commercial areas.
Indore’s remarkable performance remains an example for other cities to follow. The city also has a well
functional Sewage treatment plant which is highly efficient. A dedicated PIU (Program Implementation Unit)
has been engaged by Indore Municipal Corporation, which is highly active towards Swachhata activities.

The city has also developed its own cleanliness mobile application. With respect to direct feedback taken from
citizens, the Indore Municipal Corporation was positively reviewed by over 75% of respondents who were
satisfied with the current level of cleanliness in the city, have seen improvements in the city over the past year,
and general satisfaction over the public sanitation facilities provided to the citizens and their maintenance.

Indore has been able to achieve the rank by capitalizing on the community support and participation in SWM to
sustain its waste management activities. It has shown that awareness among the people makes them realize the
importance of source segregation at the generation. IMC’s series of efforts to install viable decentralized
composting plants to reduce the load on ULBs for collection and transportation of MSW resulted in the
reduction of the pressure exerted on the landfills through disposal of inert waste.

IMC treated the waste generated as a resource and formal recycling sector/industries was developed to recycle
non- biodegradable recyclable component from the waste thereby providing employment to rag-pickers and
absorb them in the formal sector.
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ABSTRACT

The leading researches on Environmental Sustainability or Sustainability in general has been restrained to mean
sustainability of human species. This idea of sustainability is anthropocentric or human-centered. In this article,
the parochial definition of environmental sustainability along with the instrumentalist view of environmental
sustainability, that the factors of environment are just for the use of humankind and environmental sustainability
should only be sustainability of human beings, has been criticized by comparing the definitions of sustainability
provided by experts and organizations like UN and US EPA. Further, this paper has tried to elucidate a
comprehensive or biocentric (in environment lingo) idea of environmental sustainability, where all the life
forms on the Earth can come under the umbrella of sustainability. The attempt to giving an exhaustive idea of
sustainability has been approached with an understanding of different environmental philosophies, from
criticism of anthropocentrism to importance of ecocentrism, and analyzing the concept of environmental
sustainability in terms of each of these philosophies.

INTRODUCTION

Anthropocentrism in the simplest terms is defined as a belief that regards human beings as the most important
life form. Britannica defines anthropocentrism as a philosophical belief which advocates human beings as the
most important and central entity in the world. Anthropocentrism says that human life has intrinsic value while
other life forms and species are just resources that are to only be used by human kind. Basically,
anthropocentrism is the philosophy that human beings are at the center of the ecosystem and every biotic or
abiotic and sentient or non-sentient thing has only instrumental value as opposed to former, who have intrinsic
value. In the context of environment sustainability, the critique of anthropocentrism is necessary in the
contemporary time to change traditionalist view. Anthropocentrism relates to environmental sustainability in a
narrow sense. The more this belief of anthropocentrism is commended, the worse it will get for environment
because the natural components of environment will only be regarded as instruments or tools to fulfill human
needs.

A clear understanding of anthropocentrism is vital in understanding its effect on the environment and
environmental sustainability. Environmental sustainability refers to responsibility of preserving and protecting
the ecosystem and natural resources for present and future generations. This responsibility has been needing a
major consideration in the modern times. It was long believed that the resources of environment were abundant
and infinite when the human ecosystem was small. Even though the regenerative and assimilative capacity of
the environment were very large in ancient times, the exponential growth of human ecosystem has exceeded
these capacities which has resulted in scarcity of resources. The empirical evidence of this claim can be derived
from history. During the prehistoric period of Stone Age, human beings were not evolved enough for
civilization. Since there was no civilization, there was relatively very regulated use of natural resources as
paleolithic humans lived in the wild (in caves or forests) and required less to sustain themselves. As these
humans evolved and civilization started to develop, the need for environmental resources increased to sustain
this development. From cutting a fruit or two from a tree to taking down several trees and even forests, the
natural resources of environment were started being used to make space for sustaining and developing
civilization. This is why as human ecosystem progressed, the apparent infinite environmental resources became
finite and in contemporary times the large-scale use of these resources has resulted in exploitation of the
environment which is clear from deforestation and the increase of greenhouse gases. This is why changing the
idea of environmental sustainability has become a cause of great concern in today’s times.

THE PAROCHIALISM OF ENVIRONMENTAL SUSTAINABILITY

In 1987, the United Nations Brundtland Commission, defined sustainability as “meeting the needs of present
without compromising the ability of future generations to meet their own needs”. The definition of
environmental sustainability is not much different than the definition of sustainability, but it only considers
sustainability of the environment whereas sustainability in general includes economy and society as well.
Environmental sustainability, in the most fundamental sense, refers to the concern or action to preserve the
environment and its natural resources for present and future generations of humanity. It means the responsibility
to use natural resources such as coal, natural gas, water etc. in such a way that it fulfills the needs of present
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generation without damaging the environment for the future generations. A number of practices has been
devised to sustain the environment. Some of these practices include using reusable alternatives, using renewable
energy, going paperless which would prevent deforestation, etc. But the problem lies in the parochial view that
is associated with environmental sustainability. Often when the concept of sustainability is discussed, it is
defined in a very instrumentalist view. For example, the UCLA Sustainability Charter defines sustainability as
the “integration of environmental health, social equity and economic vitality in order to create.... healthy and
resilient communities for this generation and generations to come”. This definition of sustainability implies that
the practice of sustaining or preserving the environment should be taken up so that the communities of humans
of the present and the future could be resilient and healthy. The meaning of environmental sustainability has
been constrained to mean preserving the environment for human beings. It implies that the resources of
environment are just for use for present and future generations and it should be preserved with that notion only.
This definition feeds to the instrumentalist view that regards the environment as a tool for the human species.
Such an instrumentalist view is a harmful notion of sustainability.

This concise meaning of environmental sustainability or sustainability in general can be dangerous. It is
restricted in the regards to inclusion of other species. The concept of anthropocentrism helps to understand this
exclusivity of the idea of sustainability. Can it really be enough to associate sustainability with preserving the
environment for humans only? This anthropocentric narrative leads to conservation of environment not for
environment’s sake but for the sake of humanity. The belief of anthropocentrism is deeply embedded in the idea
of sustainability. For instance, the United States Environmental Protection Agency (US EPA) bases
sustainability on a simple principle that everything we need for our survival depends on our natural
environment. It is evident from this definition that human-centeredness is foundational in the notion of
sustainability. An exhaustive idea of sustainability would emerge by changing the narrative from an
anthropocentric view to a biocentric or ecocentric view that considers all the species of the Earth. Defining
sustainability in comprehensive terms could be difficult without understanding different environmental
philosophies.

ENVIRONMENTAL PHILOSOPHIES AND SUSTAINABILITY

Environmental philosophies are different belief systems that center around nature, ecology, species and
environment. It deals with moral relationships between humans and nature as well as the value and moral status
of environment and its nonhuman contents. Some of these environmental philosophies are anthropocentrism,
biocentrism, speciesism, etc. Some regard humans as the center of the ecosystem while others believe in the
importance of all species. Every environmental philosophy propounds a different idea of sustainability and
different criticisms to that idea.

The contemporary idea of sustainability is based around anthropocentrism or human-centeredness.
Anthropocentrism is the belief that regard human beings as the most important species of the ecosystem and all
the other species are just tools for their use. Anthropocentrism implies that human beings have intrinsic value
and other species, sentient or non-sentient, have instrumental value which is why they should be used to sustain
human lives. The comparison between instrumental value and intrinsic value is a question that is often at the
frontlines of environmental ethics. Anthropocentrism regards other life forms as instrumental because this belief
requires that a society have concept of humanity, assign privilege to it and measure all other beings according to
this standard. So a plant’s value is judged by its use to humankind. This also means that anthropocentrism
compels that humanity should be central to a society, assign a degree of utmost importance to it and judge all
the other beings according to this humanity. It proves to be a dangerous belief as the idea of humanity installed
in the society is discriminatory to the other beings in the environment. It can be harmful to judge all the other
species according to this idea that is, in the first place, developed by humans only. The privilege and importance
that is given to humankind, results in ignorance and negligence of other beings in the environment. It can be
seen how perilous this notion can be when we look at the extinction of other species on Earth due to
development of humankind. For example, one of the reasons for the extinction of Dodo bird (a bird of Mauritius
island), is destroying of their habitat for building artificial things such as roads, buildings, etc. These are built to
make the human lives easier and develop their civilization at the cost of other species. This is why humanity and
the standards set by it to judge the value of beings is very faulty and wrong. Consequently, the idea of
environmental sustainability according to the belief of anthropocentrism is very concise and restricted.
Preserving environment so that it can be used by humans, not only of present generations but also of future
generations, is perilous to other beings.

Environmental ethics deal with the philosophical relationship between human beings and the natural
environment. Anthropocentrism gives birth to another type of environmental ethics, known as, Non-
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anthropocentrism or nature-centeredness. Non-anthropocentrism emerged as a counterargument to
anthropocentrism. Non-anthropocentrism refers to a belief that gives the utmost importance to nature. On a
general scale, where anthropocentrism assigns moral value to only human beings, non-anthropocentrism assigns
moral value to natural objects like plants, animals, etc. In simple terms, non-anthropocentrism is the belief of
putting nature first and ahead of humans, which is why it is also called nature-centeredness. A theory of
sustainability with a foundation of non-anthropocentric principles would be a virtuous theory but it will be
biased against human beings. The instrumentalist view would cease to exist when a non-anthropocentric system
is adopted. Defining sustainability in non-anthropocentric view would mean preserving nature and environment
at the cost of humans. For instance, this idea of sustainability would require human beings to stop using
environmental resources such as trees, water, etc. at their will which would consequently result in perish of
humankind. This is why non-anthropocentric notion of sustainability would be disadvantageous and incomplete.

Transcending both anthropocentrism and non-anthropocentrism, is another environmental philosophy known as
Ecocentrism. Where anthropocentrism assigns moral value exclusively to human beings and non-
anthropocentrism assigns moral value to natural objects, ecocentrism is the belief that assigns moral values to
all objects existing in nature, biotic or abiotic and sentient or non-sentient. Ecocentrism is a comprehensive
environmental belief. It includes both human beings and other life forms in the environment and ecosystem,
from plants and animals to reptiles and amphibians, from bacteria and fungi to even abiotic factors of
environment such as atmosphere, water, radiation, etc. Ecocentrism regards all these biotic and non-biotic and
sentient and non-sentient factors of environment and nature as having intrinsic value. It disregards the
instrumentalist view of anthropocentrism. Ecocentrism is regarded as an ideal for sustainability as it compels
recognition of humanity’s moral duties towards nature. An ecocentric view gives intrinsic values to all objects
existing in nature which coerces humankind to consider using these ecological objects for their comfort as
immoral and install a sense of duty to preserve these organisms and their surroundings. The idea of
sustainability in the ecocentric view proves to be exhaustive as it considers all the organisms and their habitat as
important and crucial to sustain.

A NEW IDEA OF SUSTAINABILITY

As was discussed earlier, the concept of sustainability arising out of ecocentrism proves to be comprehensive
and inclusive. It doesn’t value any species more than the other and eliminates any instrumentalist belief against
the ecosystem. In a paper published in The Ecological Citizen, titled “Why ecocentrism is the key pathway to
sustainability”, authors Haydn Washington, Bron Taylor, Helen Kopnina, Paul Cryer and John J Piccolo, argued
strongly for ecocentric sustainability. They based their arguments on ethical terms, ecological terms, spiritual
terms and in evolutionary terms. Ethically, it was argued that, ecocentrism expands the moral community from
only human beings to other life forms on Earth, biotic or abiotic and sentient or non-sentient. It meant that
ecocentrism extends respect and care to not only humankind but also to all life and ecosystems themselves. So,
sustainability that is based on ecocentric view would prove to be more effective and ideal. Further, importance
of ecocentrism in sustainability was argued on evolutionary grounds, stating that human beings or homo sapiens
evolved from the ecosystem’s rich web of life that connects humans to the ecosystem with a biological kinship.
This will make humanity respectful and meticulous with their environment and understand the importance to
preserve it not only to sustain themselves but to sustain the ecosystem also.

The importance of ecocentrism in sustainability can be explained in spiritual terms also. Spiritually or
religiously, there are many beliefs that regard preserving of nature and environment as a significant practice,
and even regard such a practice as necessary for attaining enlightenment. The instrumentalist view that objects
of nature and environment are just tools for humanity is disregarded even in religious scriptures. For example,
in Jainism, it is believed that enlightenment is earned through non-violence and reducing harm to living things
(including plants and animals). This signifies that, Jainism extends the practice of non-violence to animals and
even plants. It rejects the instrumentalist view of environment and nature and encourages the ecocentric
perspective that living things are equal and have intrinsic value, which is why they shouldn’t be harmed. This is
ecocentrism as an ideal for sustainability is defended and promoted with a spiritual lens. The last argument that
was put forth by the authors (mentioned above) was in ecological context. It was contended that, ecocentrism
highlights the fact that all living things on earth are connected in the ecosystem as it sustains life through natural
processes, therefore the idea of sustainability should not only work to preserve humanity but also this
ecosystem.

These arguments provide reasonings as to why sustainability should be based on ecocentric values and
anthropocentrism should be dropped. The inclusive nature of ecocentrism proves to be beneficial both for
human beings and the environment in the long run. The key difference between anthropocentrism and
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ecocentrism, that causes the paradigm shift in the framework of environmental sustainability, is rejection of the
traditional instrumentalist view of the environmental sustainability. This instrumentalist view is the result of the
assertion of anthropocentrism that other life forms on the planet do not have intrinsic value like human beings,
so they should become tools for humanity to use to sustain themselves. Ecocentrism and non-anthropocentrism
rejects this view that plants and other organisms do not have intrinsic value like human beings does. John
O’Neil, a professor of political economy, argued on the biocentric view and intrinsic value of organisms other
than human beings. He contended that a thing is said to have intrinsic value if it is valued non-instrumentally,
which means that if the organism’s value is not depended on it being a useful tool. He further contended that
anything which has a good for itself, is said to have intrinsic value. For example, in case of plants, water,
sunlight, fertile soil, carbon dioxide, etc. are needed by plants to survive, which means they have good for them,
so, according to O’Neil, plants can be said to have intrinsic value. Where anthropocentric notion of
sustainability states that environment should be preserved so that future generations of humankind can enjoy it
as much as the present generation, ecocentric notion of sustainability would work to explain sustainability in
comprehensive and exhaustive terms where it won’t be for any specific species. Therefore, sustainability, in an
ecocentric view can be defined as preserving the environment and nature for human beings, plants, animals and
other life forms, sentient or non-sentient and biotic or abiotic, without compromising the ecosystem at large.

CONCLUSION

Ecocentric environmental sustainability means sustainability where environment and nature are preserved for all
the species and life forms on Earth, whether sentient or non-sentient and whether biotic or abiotic. It includes
preserving these natural resources without compromising and damaging the ecosystem. One such way of doing
so is using more renewable resources like solar energy, wind energy, hydropower etc. and less non-renewable
resources like oil, natural gas, coal, etc. This is because renewable resources are recurring in nature. These
resources replenish themselves on their own. So, using these does not harm the environment directly. Using
non-renewable resources in excess, on the other hand, would cause harm to the ecosystem as these are limited
(even scarce in contemporary times). For example, natural gas is extracted from the Earth by drilling into the
Earth’s surface vertically. This damages the ecosystem by disrupting wildlife, damaging lands and polluting
rivers and streams. The ecosystem is damaged by these practices. But for this method of using renewable energy
to persist and overcome other harmful practices, a shift to a more ecocentric view is necessary for
anthropocentrism ignores the nature of these resources. Ecocentrism would also play a role in indicating
collective responsibility or responsibility of humanity as a community to be empathetic towards other life
forms. For instance, an anthropocentric view would justify deforestation as the individual responsibility of
humankind to sustain themselves. But an ecocentric view would compel humankind to realize their collective
responsibility towards the forests and tress and reduce practices like deforestation, if not prevent it.

Whereas it is necessary to change the idea of sustainability, ecocentrism becomes an ideal, which creates
difficulty in actually following it. Carl Jung, a swiss psychanalyst, said, “Every form of addiction is bad, no
matter whether the narcotic be alcohol or morphine or idealism”. Jung proposed that addiction to ideals, or
idealism, is problematic because ideals are based on perfection and chasing perfection proves to be endless.
This is the problem with ecocentrism. As an ideal, ecocentrism becomes difficult to practice in reality. The
collective responsibility that it induces often gets dominated by the individualism of humanity. The individual
personalities of humans, more often than not, ignore the environment and nature and focus on their individual
responsibilities. To give you an idea, using vehicles that emit carbon dioxide causes global warming which
harms the habitat of many animals and harms the ecosystem on a large scale. Collective responsibility of
humankind would require every human being to cut down on their use of vehicles so that emissions of carbon
dioxide and, consequently, temperature of Earth could be regulated. This solution gets overridden by the
individual reasoning of human beings to use these vehicles for comfort in day-to-day work. This is why
ecocentrism becomes difficult to practice. It requires cooperation from each one of us to realize our joint
responsibility towards environment and nature.

To conclude, even if ecocentrism is an ideal, practicing sustainability in the ambit of ecocentrism would be
suffice for the time being. What is necessary is the shift from anthropocentric principles of sustainability to an
ecocentric principles. Human beings, being the superior life form, have a responsibility to help sustain other
inferior life forms. Gautam Buddha talked about this responsibility by using an analogy of a mother and her
child. He recited how a mother has a responsibility to take care of her child (an inferior being), even if that child
cannot give anything in return to the mother. According to Buddha, it is our duty to take care of things even if
we get nothing in return. The realization of collective responsibility towards nature and other life forms and
cooperation by human beings is fundamental for the paradigm shift in sustainability.
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Protecting the Marine Environment from Ships and International Shipping -
Understanding and Critically Analysing the Role of International Maritime
Organisation and Sustainable Development Goal -14 in Promoting Sustainability
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Earth and its component are very conveniently presumed to be ‘The Resources’ available for meeting the wants
and desire of the human beings. The ancient debate on, what is human need and human wants are evolving and
convoluted. The anthropogenic epoch has considerably accelerated the adverse impacts on environment and
raised an alarm for its protection. Oceans and Seas are one of the vital components of biosphere which has
bestowed life to human being and non-human being. On the contrary, human greed and unsustainable
consumerism has pose colossal demand for products in the market leading to pressure on transportation.
Shipping Industry which transports more than 80 % of commodities globally poses great threat to our aquatic
and non-aquatic life (for e.g., oil discharge/ ballast water from vessel, accidental or negligent oil spills into
oceans, noise pollution from vessels, seeping chemical or non -bio-degradable waste into seas).

The article intends to highlight various sources, polluting the marine environment and their impacts on aquatic
life. Astoundingly, number of governmental and non- governmental actors are playing notable role in protecting
and preventing ecological harm. Few of them are constituted and functioning under the ambit of comprehensive
international or regional agreements, conventions, or legal framework such as (UNCLOS, UNEP, FAO, WMO,
UNESCO). The article is confined to understand and analyse the role of International Maritime organisation
(IMO) in preventing pollution sourced from vessels through it’s law-making process and conventions adopted
underneath.

The issue of Marine pollution is diverse and intertwined with various other factors. In furtherance to which
article will also critically analyse the potential and limitations of International Maritime Organisation in
achieving Sustainable Development Goal-14 comprising of several targets and indicators. It is an undisputed
fact that our planet needs core attention and speedy resolution.

The growing marine pollution has attracted the world’s attention for its ecological rescue and protection in past
few years. Oceans and other water bodies has bestowed human and non-humans with life, shelter and food.
Although, anthropogenic activities have inimically affected the oceans, leading to languish the life of the oceans
and other water bodies, extinguishing various species and their habitats and largely affecting the marine
ecosystem. Marine pollution is a very complex subject as it composed of pollution sweeping in from varied
sources like unsustainable human induced land-based pollution, constructing underwater gas pipelines, tourism,
noise pollution, light pollution, toxic substances flowing through contaminated atmosphere and alike. Further,
Article 1 of United Nation Convention on law of seas defines marine Pollution as, “introduction by man,
directly or indirectly, of substances or energy into the marine environment, including estuaries, which results or
is likely to result in such deleterious effects as harm to living resources and marine life, hazards to human
health, hindrance to marine activities, including fishing and other legitimate uses of the sea, impairment of
quality for use of sea water and reduction of amenities.”

One of the major pollutants which has escorted penitence into marine life is pollution through vessels or ships
either by deliberate human induced activities or by accidents. Shipping and its related activities infuse marine
environment majorly by six different polluting sources namely discharge from untreated ballast water and bilge
water, discarding non-biodegradable solid waste into the marine environment, Accidental oil spills from vessel,
emission from operational ships, hazardous chemical or toxic substances running from the ship’s engine or
power supplies and construction of infrastructure for ships and related activities. In addition, it is vital to briefly
understand the nature and impact of the above-mentioned pollutants sourced from vessels on the marine
ecosystem.

A) Pollutants Discharged From Operational Ships

Various studies shows, two major pollutants impacting the marine life intensively during the ships are in
operation, one called as oily pollutant discarded from vessel (for e.g., oil spills, bilge water from vessels, illegal
cleaning of bunker tanks in sea water or ballasting) and other be anti-fouling paints. Ballast Water is the product
of the ballasting, where unloaded ships pull water from the oceans during the voyage to evenly distribute the
weight of the ship before it’s loaded again. During this process, ships unload its cargo on one port and fills their
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tanks with unclean sea water contaminated with oil, invasive species and other toxic substance and release at the
port where it loads the cargo back on the ship, resulting in posing great threat to marine life. Further, oil spills
from vessels in oceans has largely impacted the marine ecosystem by suffocating birds /aquatic animals, or
poisoning the sediments of the seafloor, destroying the DNA of aquatic animals. For instance, environmental
catastrophe at Huntington beach, southern California coast, reported by Kim Carr, the mayor of Huntington
Beach, that “oil spills destroyed an estimated 126,000 gallons, or 3,000 barrels, had spread into an oil slick
covering about 13 square miles of the Pacific Ocean”.
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Source: National Oceanic and Atmospheric Administration- reflecting the terrible impact of Oil spill on marine
ecosystem.

Another terrible incident which drew world’s attention and holds a vital position in America’s marine oil
drilling history of the year 2010 is “Deepwater Horizon Oil Spill” resulting in colossal oil spill weighing four
million barrels of oil spill flowed for approx. 87 days from Gulf of Mexico (Macondo) and on 15" December
2010, complaint was filed by United states in this regard.

B) Wastewater Discharge From Vessel

Ship wastewater is usually categorized as black or gray water. Black water (for e.g., nutrients, bacteria, viruses,
heavy metals and pharmaceuticals) permeate out from toilets constructed on the ship, whereas Gray water
consist of wastewater seeping through kitchen, laundry services and showers provided onboard. Which includes
numerous toxic pollutants, chemicals from detergents, micro plastic and waste from food. Few studies also
highlight the excessive infusion of nutrients in the sea water is harmful for the aquatic life. For instance,
annually shipping industry has contributed approx. 0.3% of phosphorus in the Baltic Sea, or excessive quantity
of fecal bacteria in the oceans possess ability to highly contaminate the ocean water and generate the risk of ill
health of aquatic life. In fact heavy metals or other lethal pollutants may adversely affect directly or indirectly
the aquatic environment.

C) Emissions from Vessel on Voyage

The pollutants like sulfur oxides (Sox), nitrogen oxide (NOx), greenhouse gases (GHG’s), volatile organic
compounds (VOC), ozone depleting substances and particles which emits during voyage may react differently
depending upon the area, circumstances and other factors. For instance, shipping contributes approximately
1.25-3.3% of nitrogen inclusive of air emission and water discharges. Another pollutant is volatile organic
compounds (VOC) which emerged while handling cargo carrying crude oil. Also, when volatile organic
compound comes in contact with nitrogen oxide results in precursors of ground level ozone. Although,
sometimes these pollutants emitted by anthropogenic activities may contribute to climate change in a perplexed
way. For instance, pollutants which emits from GHG’s have warming effect on climate and whereas pollutants
like sulphur oxide or nitrogen oxide have a cooling impact over the climate, or through ocean acidification- a
chemical process, where carbon dioxide (CO2) combines with ocean water, resulting in forming carbonic acid
by decreasing ocean’s PH level. Although, the impact of ocean acidification may vary, for instance, such
reaction is much faster in polar and tropical regions.
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D) Discharge of Solid Waste from Vessel

Solid waste produced through vessels consist of varied elements like marine litter, food waste, paper, plastic, tin
and glass. United nation environment programme explains marine litter as, “Marine litter is any persistent,
manufactured or processed solid material discarded, disposed of or abandoned in the marine and coastal
environment”. Thereby, suffocating and entangle the aquatic animals, thus, reducing the life span and of the
marine ecosystem. Plastic, which is the pro-active element in marine litter makes it more vulnerable for oceans
and its dependants. Ocean currents also plays an important role in affecting the areas, for instance, current at the
oceans may accumulate the marine litter or debris mostly affecting the coastal areas.

E) Noise and Light Pollution Sourced from Vessels

Human induced activities may impact environment in various forms. Noise and light pollution generated due to
regressive development of marine industries, have been ignored from a very long time when compared to water
or air pollution. Noise pollution from ships can occur either by machines, vibrations, sonar or pro-peller
caviation and their impact on marine environment is rampant, cover wide areas and meddling. The
consequences of continuous underwater noise pollution may be more vulnerable to aquatic mammals, for
instance, few studies suggests that due to noise pollution generated by the continuous movement of commercial
ships might interfere in marine life’s communication, navigation, mating process, capacity to identify their prey
and alike. Light pollution is another anthropogenic activity which has interfered with natural process of ocean
ecosystem and deeply affected the natural behaviour of the aquatic life. For instance, there is a study conducted
by Prof. Jonathan Cohen, University of Delaware, on how artificial light sourced from ships on polar night
affects the behaviour of zooplankton and artic fish around 200 metres or deep. One of the major findings was
“In the paper, we demonstrated that there's a sphere of light around the vessel that causes an influence, and we
see it easily through the upper 200 meters of the water column,” said Cohen. “So the effect of artificial light
isn't just limited to the surface. It goes down quite deep in terms of an avoidance of the organisms. They just go
away and so you end up predicting the number of organisms to be a lot lower than you might expect”. Further,
polluting artificial lights, hampers the genetic and reproductive abilities of the marine animals, deteriorate the
navigation and communication of aquatic life.

Undoubtedly, pollution generated due to shipping industry has enormously affected the marine life leading to
many marine deaths, poisoning the seabed, extinction of various species and other lethal reactions on marine
environment. The escalating pollution in marine environment has catered the world’s attention and calls for a
unity in bringing potential solution to alleviate the marine pollution, thereby creating a legislative framework
and international organisation for its effective implementation. One of the international organisations, which is
“International Maritime Organisation”, specialised agency of United nation, entrusted with a duty in creating
international collaboration of governments representing the member countries to prevent and protect oceans
from the pollution generated from ships and related activities. Also, it carries various conventions under its
ambit, few of them which are related in protecting ocean from pollution sourced from vessels are as following.

International maritime organisation was formerly established under the title “International Maritime
Consultative Organisation” presently known as International maritime organisation , which primarily dealt with
maritime safety, then with the global demand for petroleum products and rising number of vessels in the oceans,
in 1954, first multilateral agreement highlighting the issue of marine pollution was adopted in London
conference titled as “the International Convention for the Prevention of Pollution of the Sea by Oil” (came into
force in 1958). The convention focussed on operation pollution emerged from vessels like cleaning of tanks or
ballasting and also restricted discarding of oily waste into the areas demarcated under the convention called as
“prohibited zones”, though convention didn’t fetch much success due to unwelcomed response of several
maritime states or flag states as it was believed that the convention poses restriction on their freedom of
navigation over the seas.

Further, a perilous incident happened on March 1967, Torrey Canyon, reported to be the largest marine oil spill,
polluting the coasts of Britain and France, resulting in creation of other conventions like, International
Convention on Civil Liability for Oil Pollution Damage and International Convention Relating to Intervention
on the High Seas in Cases of Oil Pollution Casualties 1969. Thereby, with the great provocative events and
rising environmental consciousness during this time has convince several maritime states to adopt an updated
version known to be the primary legal documents, protecting the ocean from oil and related pollutants i.e.,
International Convention for the Prevention of Pollution from Ships (MARPOL 73). The convention faces a
slow enactment and parallelly there were terrible incidents was happening at the sea (1976-1977), resulting in
combined convention in the year 1983, called as MARPOL 73/78.
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The convention also includes six annexures dealing with various subjects like prevent ocean pollution from
ships, deliberate or accidental; controlling pollution from noxious liquid; preventing oceans from packed
harmful substances; sewage pollution; garbage from vessels; air pollutant emits from vessel like NOx, Sox,
GHG’s and particulate matter. For instance, Annex I under MARPOL, provides mandates to regulate oil
pollution from vessels on operation or accidental and mandating ships to possess double hulls for their oil
tankers. Annex I formed the guidelines that ships below 400 grt are allowed to discharge oily waste if, treated
by oil separator and restrict the limit to 15ppm before final discharge. Also, ships above 400gtr only allowed to
discharge their oily waste if they comply with conditions formed under the annex-I. Annex II, provide mandate
measures for protecting oceans from noxious substances transported in large quantity and these noxious
substances are divided into X, Y, Z and other substances and out of the specified groups, Group-X is prohibited
to be discharged at sea. Although, substances stipulated under remaining categories can be discharged as per
limitations specified under the annex-II. Annex-Ill, focussed over sustainable packaging or labelling,
documentation and alike to prevent and protect oceans from “Harmful Substances” defined as “those substances
which are identified as marine pollutants in the International Maritime Dangerous Goods Code (IMDG Code) or
which meet the criteria in the Appendix of this Annex”.

On 1" August 2005, committee adopted a revised Annex IV under MARPOL, entails those ships containing 400
gtr or above to construct approved sewage treatment plants onboard, to protect oceans from pollutants emerged
from garbage. Also, it defined “Special areas and the procedure to dispose of waste in those areas” under
resolution MEPC 200(62) and Baltic Sea to be identified as only special area under the regulation 11.3, Anne
IV, MARPOL. Annex V, optional annexure, intends to annihilate garbage pollution from vessels and ensures
member states to provide port reception facility at ports and special areas (for e.g., Mediterranean Sea, Baltic
Sea, gulfs, Antarctic Sea) stipulated under Annex V. Annex VI, primarily regulates pollutants like sulphur and
nitrous oxides (Regulation 13, 14 & 15), shipboard incinerators (Regulation 16), volatile organic compounds
(Regulation 15) and pollutants depleting ozone generated through vessels (Regulation 12) and adopted a revised
annex VI, 2010, where it also included Emission control areas (ECA’s) and reduced the sulphur limit from
3.50% to 0.50%.

IMO & Sustainable Development Goal 14

In 2015, 193 Members states of United nation took a pledge by adopting 17 sustainable development goals and
agenda 2030 (Plan of Action for people, planet, prosperity peace, and partnership) to work for a sustainable
future and IMO being the family member of the United nation and international organisation protecting oceans
from pollutants sourced from ships and related activities makes it important for IMO to oblige for achieving
sustainable shipping. Keeping the essence intact, IMO selected the theme for world maritime theme 2020,
“Sustainable Shipping for a Sustainable Planet” to achieve sustainable development goals. The issues arising
from shipping industry are acute, complex and diverse and important question here is how IMO will contribute
in achieving the targets formed under SDG’s? Kitack Lim, Secretary General comprehensively acknowledged
contribution of IMO for a sustainable shipping by adopting Ballast water management, reduction of GHG’s and
sulfur pollutants, endeavours to shrink marine litter and alike. The anthropogenic shipping activities has a direct
and indirect impact on all the three pillars of Sustainable Development- Economy, Society and Environment.
The SDG’s which laid the foundation for IMO to preserve and protect the biosphere are Sustainable
Development Goal 6-Clean water and Sanitation; 13-Climate action; 14-Life below water & 15-Life on land.

The matrix of studying International maritime organisation and SDG 14 (Life below water) is the dire need of
the contemporary times, where the rising greed, heat and unsustainable human behaviour has introduced
appalling impacts on life below water. Life below water (SDG 14)- it reads as “Conserve and sustainably use
the oceans, seas and marine resources for sustainable development”. It consists of targets ranging from 14.1 —
147 & 14.a, b &c, pledging various norms to achieve this goal but the path of achieving sustainable
development goal is filled with obstacles and opportunities. IMO possess certain shortcomings which pulls the
ladder away in achieving SDG 14. For instance, MARPOL 73/78, has been acknowledge globally in reducing
marine pollution sourced from vessels, although study was conducted by US national academy of sciences, that
highlighted the ineffectiveness of the convention due to its slow implantation worldwide and severe state port
control regulations.

Another reason for ineffective implementation of the IMO convention is, imbibing IMO convention into
national legal framework, because few states consider the convention to be against their sovereign legislation
and due to high technicality involved in the convention makes it mandate to have experts incorporating it to the
domestic legislations. In common parlance, protecting environment has been an opposing activity towards
economic development, thereby making it difficult for the developing countries and least developed countries to
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make stringent policies in this regard. Lack of political will plays a major role in shrinking the effectiveness of
the IMO convention. For e.g., one literature reflects the view on acknowledging IMO convention from
developing states that “view international marine environmental law as offering too inadequate an answer to
their needs”. Also, some countries face lack of scientific expertise, contracting economy, old technology makes
it more vulnerable for its effective implementation.

Economy and sustainable technology, also plays an effective role in implementing the policies and laws in a
state, especially least developed countries (LDC), due to their deficit economic situation these LDC’s fails to
provide basic need to their citizens and forced to believe that complying environmental regulation can be an
opulence rather than a need for e.g., providing reception facilities at the ports, capacity building of the related
stakeholders, ensuring treatment plants onboard which give aggressive stress to ship owners leading to non-
compliance of the regulation, providing proper infrastructure for disposing harmful or hazardous substances
emerged from vessel.

The issue of pollution sourced through ships has the potential of not only casting inimicality to marine life but
also drew the global attention in alleviating the same. Indeed, sustainable development framework has much
influenced the perspective about protecting marine life but this problem requires prompt action by the member
states in the form of Government funded Projects and Quantitative research in shipping industry, Incorporating
curriculum in primary, secondary and tertiary in achieving Oceans sustainability, finding alternative sustainable
source of energy for its operation, applying environmental consciousness, while framing any policy, law or
rules in this regard, encouraging sustainable consumption & consumerism, ensuring effective environment
training to the seafarers, transparency in reporting and documentation process, ratio of representation from
developed, developing and least developing countries to be proportionate and effective implementation of the
policies in their national legislations.

The contribution must be made collectively and inclusively by all the stakeholders (including private
companies, industries or factory, universities dedicated in marine protection) as the issue, demands
interdisciplinary resolution for the present and future of sustainable shipping. Also, issue of marine pollution
possesses the characteristics of technical and scientific complexities, thereby member states require strong
assessment tools and updated technology to examine and interrogate the scientific and technical part of the
issue. To conclude, these are some of the potential suggestions which may contribute in accelerating the speed
in achieving sustainability for our marine environment. Although, there is a commonly used phrase, one size
doesn’t fit all.
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from industries, residence or chemical factories; medical waste; radioactive waste; pesticides used in
agriculture, dumping hazardous waste in oceans, marine litter or inordinate use of plastics on land, offshore
or underwater list is not exhaustive.

United Nations Convention on the Law of the sea, 1982, art.1.
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ABSTRACT

The effect of climate change is quite apparent, they range from rising sea levels, longer droughts, melting
glaciers, and hotter heatwaves, among others, climate change has evolved from a mare natural environmental
problem to a threat to international peace, today we’re witnessing people fighting over land, water and
resources, as President Joe Biden once said climate change is an “existential threat” to national security, there is
an inextricable link between climate change and global security,

It’s undisputed fact that most richer countries amassed their wealth on the premise of colonialism or
industrialization, it’s also another fact that the same richer countries are the biggest emitters of greenhouse
gasses in the atmosphere, studies suggest that 10% of rich countries account for more than half of the world’s
greenhouse gas emissions, African and other poor countries, on the other hand, suffer disproportionately due to
effects of climate change. We have noted an increase in the number of climate refugees, it is causing divisions
among Countries due to border closures, fueling conflicts among indigenous and people claiming asylum.
Countries like Zambia can’t cope with the effects of climate change and people are displaced because it depends
on agriculture and natural resources, normal weather pattern is of paramount importance.

The paper explores three main avenues through which the inequality aggravating effect of climate change
materializes, namely. (1) non-compliance by western countries to cut down on emissions of greenhouse gasses
to acceptable levels, (2) non-adherence to the pledges made of helping poor countries in terms of green funding,
(3) and the increase in natural disasters and other related damages caused by climate change and the link to how
they link to global security. This will be achieved by way of doctrinal method of research and web-based data
sources to support the facts.

The paper will conclude by providing solutions to the problems raised thereof and analyzing making them
relevant to policy decisions and scholars.

Keywords: Climate Change, Global Security, Conflicts

1. INTRODUCTION

It’s not a coincidence that seventy percent of the countries which are ravaged by the effects of climate change
are economically vulnerable and suffer conflicts, nearly 1/2 of the fifteen countries most vulnerable to climate-
related risks host a UN peacekeeping or special political mission.

Although Climate change might not be directly causing conflicts, it certainly does exacerbate and amplify
existing threats to peace and development. It will impede access to water, food, health, and housing, and people
who are already in vulnerable places, together with those living in impoverishment or conflict-prone areas, may
be left in worst conditions than they were and less capable of handling the damage with fewer resources.

The nature of Climate change as an “existential threat” has become copiously clear, with discussions over the
way to combat it taking prominence on the agendas of global leaders. main international players recognize the
effects of Climate change on national and global security and have taken steps to outline Climate change as a
security threat.

The UN has been at the forefront of sounding the alarm bells over Climate change, from a council report that
quotes David Attenborough’s speech “Climate amendment is that the biggest threat to security that humans
have ever round-faced,” to recent remarks by executive Antonio Guterres.

Climate change has been enclosed within the national security and defense documents of many countries,
among them the USA, UK, France, Germany, Russia, and Turkey, nevertheless, despite the apparent presence
of Climate change as a prevailing issue within the security priorities of states, the measures taken against
combating Climate change are completely different from what is on paper.

A few days ago, COP26, the twenty-sixth international organization Climate change Conference dubbed by
main as the world’s “last hope” to fight climate change, resulted in an exceedingly convincing agreement that
fell “far short of” guaranteeing effective measures.

COP26 was “just another meeting in an exceedingly series of conferences,” Kurnaz aforementioned. “Like the
twenty-five conferences before, this one did not bring out something tangible.
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2. EFFECTS OF GLOBAL CLIMATE CHANGE AND THE POOR

The broader social impacts of climate change and their resultant effects received more attention over time,
associate degree early study during this regard was the report by the World Bank (2002) and bestowed at the
eighth conference of the UNFCCC. It noted that climate change was making the action of MDGs tough by
reducing access to water, increasing food insecurity, and having adverse health effects.

The 2007/2008 Human Development Report dedicated a chapter to the discussion of vulnerability and risks
arising from climate change (UNDP, 2008). the world Bank’s international observation Report 2008, titled
“MDGs and therefore the Environment: Agenda for inclusive and property Development, pointed to potential
impacts on the less privileged. Some scholars have noted that climate change is widening the gap between the
rich and the poor.

Some studies which focused on certain areas, like Paavola (2008) focused on the Morogoro, Tanzania,
Somanathan, India, and Narayan mountain communities in Nepal. These studies were taking into consideration
the level of vulnerability and susceptibility to the effects of climate change.

3. DIFFERENCE IN SUSCEPTIBLENESS TO DAMAGES CAUSED BY CLIMATE CHANGE

Given the identical levels of exposure, the underprivileged suffer more harm from climate threats, as noted from
the aforementioned, of the people living within the same area, those with houses built with flimsy materials or
grass-thatched suffer the most from floods than those built with durable materials. Similarly, in developed
cities, people with air-conn are less affected by excessive heat which is associated with climate change than
those that don't have such facilities. The living standards of people differentiate them on how they will be
affected by climate change.

This applies on the regional and State level, climate change effects are more severe in low and middle—income
counties than in high-income countries. Hill and Mejia-Mantilla (2015) indicate that small-scale farmers in
Zambia suffer more severely due to effects than those in developed countries.

As a result of the foregoing, the poor become even poorer because even the little they had is either swept away
by floods or infrastructure damaged by heavy rains and the cannot be re-built because of the limited resources,
while in richer countries there is little or no infrastructure damage because buildings are built to withstand
climate change unpredictable weather patterns, even if the worst is to happen governments are there to help
people rebuilt their lives, this cycle continues from generation to generation, as Children of the poor families are
left with diminished future capacities.

The same can be said when it comes to the susceptibility to health effects, because of poor health facilities in
Sub-Saharan Africa people living in remote areas are more susceptible to illness and health complications that
are associated with climate change such as Cholera and diarrhea in short and long-term, this may result in loss
of productivity, employment and businesses. within the long term, they suffer from a loss of human capital.

4. RECOVERY TRAJECTORIES

To see, however, the lack of ability to deal with and recover from climate effects exacerbates inequalities, take
into account recovery trajectories. In the wake of a climate disaster, notwithstanding one assumes equal
exposure and susceptibleness to break between privileged and underprivileged populations the rate of recovery
is an important determinant of future inequalities. Take for instance Japan, it’s island nation prone to
environmental calamities and disasters but it manages to rebuild even more modern infrastructure because it has
the capacity, the point is we cannot avoid or stop bad weather but if the country can rebuild after a disaster, then
will lessen the gap between the rich and the poor.

5. NOT HONORING CLIMATE FUNDING PLEDGES

This is important for richer countries to take some responsibility for helping poor countries which are suffering
due to the effects of global climate change than others. in keeping to one study, the gross domestic product of
sixty-five countries within the global South may fall by 19.6% by 2050 and 63. 9% by 2100 supported current
climate policies. Even in Paris Agreement-aligned, 1.5°C world those countries would suffer a still devastating
13.1% hit by 2050 and 33.1% by 2100.

Many of the people which are worst affected by the effect of climate change do not deserve the pain and the
suffering being inflicted upon them because they barely contribute to global greenhouse gas emissions. In 2020,
an ordinary Zambian man was responsible for 0.43t of carbon dioxide emissions 33 times in comparison of a
U.S Citizen.
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Wealthier countries pledged 100 billion dollars in 2010 per year in terms of climate financing to developing
countries in 2023, the money was supposed to have helped smaller countries put in measures to adapt to the
effects of climate change but its now12 years and that money hasn’t been given, the UN concluded that the only
realistic scenarios” showed the $100 billion targets were out of reach, “we are not there yet” UN Secretary-
General, Antonio Guterres. A lack of clear boundaries of what counts towards the $100bn pledge makes it
laborious to seek out reliable information and so to work out whether or not developed countries have delivered.
However, studies, as well as one from the OECD, indicate that they did not.

The reason why richer countries failed to honor the pledge, was that it was unrealistic and difficult, this was a
well-known fact, and as a result, there was no accounting place in situ. The parameters square measure therefore
imprecise that it’s not possible to mention whether or not it’s been met or not,” says Romain Weikmans, senior
analysis fellow at the Finnish Institute of world affairs. “It’s up to every developed country to decide on the
allocation of its funds, and every one has its definition of climate finance.”

We cannot put the and judge every wealthier country by the blanket statement, some countries are doing
remarkable well like Canada could be a purpose case. The oil and gas producers pay a carbon tax and it’s sent
overseas through climate financing than the other G20 country between 2016 and 2019, in keeping with the
International Institute for property Development. Export Development North American country (EDC), the
country’s ECA, spends around seven times a lot of on oil and gas than on clean technology — that's, products or
services that amend or avoid environmental injury.

The government has no answer to why that's, says Eddy Pérez, climate diplomacy manager at the Climate
Action Network in the metropolis. “The government desires to be seen as a robust partner of developing
countries however continues to use its own companies to finance the matter itself.”

The oil and gas sector remains a crucial component of Canada’s economy and “will play a very important role
within the transition to a low-carbon future”, an associate EDC representative tells Capital Monitor. However,
EDC’s support for the world has fallen by thirty-fifth to $8.1bn over the past 3 years, throughout which period
its investment in cleantech has matured by one hundred twenty to $4.5bn.

Australia is another example of an equally contradictory state of affairs. several of its superannuation funds —
that superintend some A$3.3trn ($2.36trn) of assets — square measure pushing laborious to take their domestic
and international portfolios, as the govt seeks to hold up the country’s massive industry.

6. DIFFERENT STYLES OF SUPPORT

While the $100bn pledge covers each adaptation and mitigation, thou it lumps the 2 along — developing
countries that had hoped that Cop26 negotiations would lead to a transparent setup for a loss and injury funding
facility to accompany it. That also failed to happen.

Another issue is that whereas the finance will embody grants, loans account for an outsized chunk of it —
seventieth in 2019 — thereby pushing developing countries more into debt. Felson sees this as unacceptable.

Data from the OECD indicates that countries on average received an average of 43% of the climate finance in
2019-19, while Africa received 26%, these figures come at a backdrop of temperatures rising faster in Africa
than the global average, which means droughts, extreme heatwaves, floods, Zambia like many African countries
depends on cutting down trees for cooking, its economy is heavily reliant on mining copper, hydro-electrical
power is the main source of electricity for both domestic and industrial, to put it simple terms everything
evolves favorable climate weather.

Insinuating that countries in Africa can switch to expensive renewable energy without climate funding is
impossible, it’s like calling on the people in such places to stop living to save the environment.

7. CLIMATE CHANGE AND ARMED CONFLICTS

The effects of Climate change are notably profound after they overlap with fragility and past or current
conflicts. Climate change increases security threats. when the place is a certain area is experiencing
environmental disasters and lacks capacity building, there's high dependence on a few natural resources and
scheme services, like water and fertile land, grievances and tensions will explode, complicating efforts to stop
conflict and sustain peace.

In Somalia, extreme heat, intense droughts, and floods are undermining food security, increasing competition
over scarce resources, and aggravating existing community tensions from the Shabaab extremists. East and
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North Africa which are among the world’s driest and climate-vulnerable regions, a serious decline in
precipitation and an increase in extreme weather events are harming water and food security.

Last year, about thirty million people were displaced by climate-related disasters. 90% of refugees come from
countries that are poorest and least able to adapt to the effects of Climate change. most of the refugees have
been taken by countries that also are vulnerable and suffering from the impacts of Climate change, this, in turn,
puts more pressure on strained national budgets.

The Security Council connected climate change’s effect to a conflict zone in recent council Resolutions. In its
endeavor to identify threats to international peace and security in conflict places. can the Council repose on
these efforts in addressing climate change’s role in resource wars and conflict?

» Nation Extinction. Scientists currently predict that four Pacific tiny Island Developing States are going to be
unlivable by mid-century because of climate change-driven water level rise and wave-driven flooding.
These nations can lose a massive amount of their territory, probably resulting in the entire state being
abandoned. can the Council, which has the categorical responsibility to take care of peace and security,
stand by whereas nations lose their territorial integrity and, probably, their sovereignty?

These four examples, extreme weather, climate migration, armed conflict, and nation extinction are mere
examples of climate change’s security impacts this century.

Despite these threats, our international community seems to be doing very little and turning lip service when it
comes to putting in place legislative measures and mechanisms to handle climate change’s security
implications. As am writing this paper, there is no legal binding or way forward to lower international GHG
emissions. Indeed, scientists and security professionals estimate that our collective failure to act on threats
posed by climate change will increase global temperatures by 2 degrees.

Much to our delight, scientists and policymakers have started adopting and discussing security language.
climate change isn't simply associated with environmental concerns, It’s a “threat multiplier” and a “catalyst for
conflict.” The 2015 Paris Climate Agreement classifies climate change as an “urgent threat” whereas
recognizing climate change’s pernicious impacts on food security. because of scientific advances, we tend to
currently have a way clearer understanding of the relationship between human action, climate change, and
international security.

8. CLIMATE CHANGE PUTS PRESSURE ON STATE AND COMMUNITY STRUCTURES

Climate change contributes to slow-onset and extreme weather events, requiring state establishments to direct
their attention and resources. Meanwhile, the decrease in living opportunities caused by a dynamic climate will
expose unit and community-level vulnerabilities, impact livelihoods, compound economic differences, and
erode social structures that may supply support and protection.

A recent report on climate-related security risks and peacebuilding in African countries found that unpredictable
weather patterns have put pressure on farmers, markets, families, and whole communities. Over the past four
decades, African countries have seen an increase in mud storms and droughts, this is making a government that
was meant for security to be diverted to attending to environmental disasters an urgent issue.

9. CLIMATE CHANGE DISPLACING PEOPLE

Extreme weather and different adverse effects of Climate change will result in displacement. the most recent
international report on Internal Displacement found that, in 2020, thirty million individuals were newly
displaced as a result of weather-related disasters — compared with nine. 8 million as a result of conflict and
violence. In addition to being displaced from their homes, internally displaced persons tend to be poorer and
less food secure.

A recent report by the World Bank found that as several as 216 million individuals may move among their own
countries thanks to slow-onset Climate change impacts by 2050. Their enjoyment of civil, political, economic,
social, and cultural rights may be compromised.

10. SUGGESTIONS
it's not too late to act to make sure that climate action contributes to international peace and security. Let Maine
highlight 3 absolute priorities in climate action.

First, we want well-defined commitments and concrete actions by all countries to limit heating to 1.5°C to avoid
the catastrophic impacts of Climate change. She urged all Member States to adhere to commitments made by
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COP26 and to translate the same into concrete and immediate action. conjointly, we want a forty-five percent
cut in international emissions by 2030.

Second, not worsen the already dire impacts of climate disasters on the people’s livelihood in Africa, there must
be a serious breakthrough in adaptation and resilience. it's essential that a minimum of 50% of climate finance is
allocated to resilience and supporting adaptation. This will likely help in rebuilding and mitigating climate
change effects. Annual adaptation costs in developing countries currently stand at $70 billion, and they are
expected to exceed $300 billion a year by 2030.

Developed countries should uphold their promise to deliver, now that COP26 has come and gone. There must
be a concrete action and sanctions on those countries which fail to cut down on emissions, this ensures that
countries penalize manufacturers within. Grant funding is crucial, as loans can lead to a debt trap.

Third, climate adaptation and peacebuilding will and may reinforce one another. for instance, within the Lake
Chad region, dialogue platforms for hand and glove managing natural resources, supported by the
Peacebuilding Fund, have promoted re-afforestation and improved access to property livelihoods. In West and
African nation, cross-border earnings have enabled dialogue and promoted clear management of scarce natural
resources, an element of peace.

And as Climate change is impacting water resources worldwide, water can be used to bring about peace,
drawing lessons from the past, within the Sava geographical area in the Russo-Japanese war, transboundary
water cooperation was the place to start regional reconciliation and cooperation once the war within the Balkans
in the *90s.

11. CONCLUSION

This paper offers an analytical framework for studying the link between social difference and Climate change. It
shows that this relationship is characterized by a regeneration, whereby initial inequality makes deprived
communities suffer the disproportionate loss of their assets and resources resulting in wider gaps between the
rich and the poor. The paper provided proof that high-income countries are the main drivers of climate hence
they must take concrete steps to ensure that they scale down on emissions to the environment, the paper pointed
out the fact that richer countries have lamentably failed live up to their pledges when it comes to climate
funding.

The climate discussion has proceeded through the paper. At the initial stage, the main target was the physical
effects of Climate change. The second part was dedicated to social effects. The discussion at this stage often
actor inferences concerning differences, however, didn't quite concentrate on it. The third part discussed the
relationship between climate change and international security and how it’s not only an environmental threat
and a danger for countries around the world.

9 ¢

At an additional concrete level, the excellence created by the paper among “exposure,” “susceptibility,” and
“ability to cope and recover” ought to be of a lot facilitate in formulating policies that may address these
different inequality-enhancing effects. The paper concluded by providing solutions to address the challenges
raised in the paper.
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Environmental Issue and Their Consideration by United Nation

Teena Parmar

ABSTRACT

Environment is derived from the word from the French word 'environer' — which means to 'surround, enclose,
and encircle'. Environment refers to the surroundings in which living beings such as humans, animals, and
plants land non-living things which exists together. Environment is not confined to a particular country rather it
is a global issue, where all the countries show their concern. After the establishment of UN, even UN has shown
its concern towards the environment though the concern for environment protection is not mentioned in the
Charter of UN. But there have been lot of Conventions and Conferences which are taken over by the UN to
create awareness and to resolve environmental issues which is of great concern. It act as a catalyst and plays an
important role to guide the States in relation to environmental issues. It was in 1972 through Stockholm
Declaration and coming a long way till Rio Declaration 1992 has laid certain principles which helps in guiding
the States and UN in activities related to environment.

This paper will analyze and discuss the important role played by UN in discussing or taking up the issues
related to the environment.

Keywords: Environment, Environment Protection, Environmental Issues, United Nations, International
Norms, International Environment Jurisprudence.

INTRODUCTION

The extent of development of law for a particular area or subject is depended upon the concern which States
along with non-state actors and international organization have. Until and unless Nations have intent to enter
into legal binding obligation, international law cannot become an effective means to address any issue or matter.
Last thing to be considered is the role of International Adjudicating authorities like the ICJ and some
International Tribunals, as they are also creating some jurisprudence related to the International Environmental
Law. This is because the environmental threats are increasing and matters are going to the international
adjudicating authorities very frequently, thus their contribution is important to be taken into consideration. The
development of International Environmental Law begin with formation of bilateral fisheries treaty in the start of
nineteenth century and with the conclusion of International Organizations formed in the year 1945, the first era
of development completed. This can also be classified as first period of development of International
Environmental Law. Under this time frame Individuals and State started to understand that the process of
Industrialization is degrading the natural resources and thus exploitation of natural resources needs to be limited
by adopting new legal mechanism for the protection of Environment. Further, the second period begins with the
formation of United Nations and associated with the UN Conference on Human Environment. This conference
is the most important one in the field of International Environmental Law, as it was held in Stockholm in June
1972, it was also known as Stockholm Conference. This leads to creation of some competent authorities and
organizations related with Environment matters. Similarly, adoption of International Legal instruments at
national as well as international level which deals with some source of pollution and protection of environment
in general. The third phase of development runs from the Stockholm Conference and reached to its end at UN
Conference on Environment and Development (Hereinafter UNCED) concluded in June 1992. This period UN
role come out in picture as it tried to tie up and coordinate the responses to environmental threat from
international perspective. This phase had also seen a ban on production, consumption and International Trade of
materials which is potentially harmful for the environment. Many regional and international conventions were
made for dealing with environmental threats.

Stockholm Convention- The Stockholm Declaration was not embraced as a settlement and isn't legitimately
authoritative in complete sense. In addition, few of the standards in the Stockholm Declaration indicate to be
regularizing. Rather, the greater part of them speak to a concurred articulation of the ecological issues
distinguished amid the Stockholm Conference, the then current comprehension of the reasons for these issues,
and a lot of applicable monetary and political contemplations to be considered in settling the issues. However, at
the whole shutting session which received the Stockholm Declaration, a few agents alluded to the content as the
beginning stage for the improvement of universal ecological law. The director of the gathering thought of the
Stockholm Declaration as 'an exceptionally critical report mirroring a network of interests among countries.
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United Nation Environment Programme

Stockholm declaration is the cornerstone in the protection of environment in the year 1972. In the same year
United Nation Environment Programme was adopted as an outcome of Stockholm Convention. UNEP not only
finds solutions of environment problems but also focuses on various aspects such as marine life, deforestation,
drought, ozone layer depletion and global warning.

Significant debate has erupted about the scientific basis for environmental concerns, as well as how to reconcile
environmental protection with development goals. However, both developed and developing countries
understand the importance of protecting natural resources, developing countries frequently claim that the
environment has been despoiled primarily by advanced industrialized countries, whose tardy environmental
awareness is now impeding development in other countries. With the help and support of General Assembly
UNEP established a World Commission on Environment and Development in the year of 1988. The Earth
Summit which was held in Rio de Janerio was outcome of this commission that contributed a lot in the
development of environment protection.

Rio Declaration

The Rio Summit was held in the Brazilian city of Rio de Janeiro, between June 3 and 14, 1992. The Second
Earth Summit on Development and the Environment was sorted out by the UN. Its general secretary was
Maurice Strong. It was represented by 178 nations, spoke for the most part by their heads of state,
notwithstanding somewhere in the range of 400 delegates of non-administrative associations. Then again,
approximately 17,000 individuals went to the Forum of NGOs, held in parallel to the Summit.

It took a long time since the Stockholm Conference, the First Earth Summit, to praise the second portion of
these occasions. Truth be told, very little advancement was made in these two decades in atmosphere, in spite of
the high expectations that were epitomized in the 26 number of principles issued by the Stockholm Declaration.

The feature of this period was the emanation of the Montreal Protocol for the security of the ozone layer. The
understanding was consulted in 1987 and went into power on January 1, 1989. As of now in 1985, 20 nations
that included most makers of chlorofluorocarbons (CFCs), in charge of the broadening of the supposed "ozone
holes", they had marked the Vienna Convention, which built up the system for arranging worldwide guidelines
on ozone-draining substances. The CFCs were supplanted by HCFCs, whose impact is multiple times lower,
despite the fact that they keep on influencing the ozone layer. Until a complete item can be discovered, HCFCs
will be utilized as transient substitutions. The Montreal Protocol is considered for instance of universal
participation to take care of issues that influence nature

Major Environmental Conventions in Brief

The universal ecological understandings consulted in the twentieth century reflect shared characteristic of
worldwide interests in keeping up the heartiness and honesty of our planets and set up methods through
checking the strength of condition and give advantages to all gatherings. Following are a portion of the major
ecological arrangements, traditions and conventions that have been consulted in the twentieth century.

* Global Whaling Convention, 1946: It gives a structure to the guideline of whaling industry and legitimate
preservation of whale stocks.

* General Agreement on Tariffs and Trade (GATT), 1947: Environment and exchange issues move in
two ways: ecological security rehearses influence exchange, and exchanging rehearses influence natural
exchange. Both are seen as critical components of feasible advancement. GATT has critical ramifications
for natural assurance and it advances facilitated commerce around the glove. Article XX of GATT grants
exchange limitations to meet ecological targets insofar as they are not self-assertive or biased.

* Antarctic Treaty, 1959: Under this arrangement, any atomic blasts in Antarctica and the transfer thereof
radioactive waste material will be precluded. The primary point of this settlement is to keep Antarctica quiet
and free from atomic and military testing.

* Ramsar Convention, 1971: It gives system to keep the overall loss of wetlands through savvy use and the
board of the rest of the wetlands. It covers both common and man-made living space that can be delegated
wetlands. Wetlands incorporate streams, coral reefs, swamps, bogs, lakes, salt bogs, mudflats, mangroves,
coral reefs, fens, peat marshes, or waterways — regardless of whether normal or counterfeit, changeless or
transitory.

* The World Heritage Convention, 1972: It is a tradition which gives commitment to whole universal
network to collaborate in concerning the assurance of World Cultural and Natural Heritage. Since its
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endorsement in 1972, it has turned out to be a standout amongst the best and imperative components for the
security of destinations and landmarks around the world.

* London Convention 1972: It is a tradition for the counteractive action of marine contamination by
dumping of squanders and different issues.

* London Convention, 1973: It is a convention on obstruction on high oceans if there should be an
occurrence of marine Pollution with Substances other than Oil.

* Tradition on the International Trade in Endangered Species of Wild Fauna and Flora (CITES), 1973:
It gives a structure to control universal exchange on imperilled species. It gives security to in excess of
30,000 types of creatures and plants, regardless of whether they are exchanged as live example, fur
garments or dried herbs.

* The International Convention for the Prevention of Pollution from Ships 1973, as changed by the
Protocol of 1978 (MARPOL 73/78): It is the significant universal tradition controlling contamination of
the marine condition from the boats because of their activity.

* The Geneva Convention on Long-Range trans-limit Air Pollution, 1979: It gives structure to control
long-go trans-boundary contamination and murkiness contamination.

» United Nations Convention on the Law of the Sea (UNCLOS), 1982: It gives a global structure
managing utilization of the world's seas.

* Tradition for the Protection of the Ozone Layer, 1985 (Vienna Convention): It is a settlement for
decreasing and taking out production and utilization of gases that annihilate Ozone in the Earth's climate.
The goal of Vienna tradition was to ensure human wellbeing and condition against the destructive impact of
ozone consumption. As a system tradition it doesn't set up a particular command over the Ozone layer
exhaustion. Rather, it sets up general commitment on gatherings to secure ozone layer and underlines the
requirement for inside participation. This tradition does not force any solid commitments. It just sets up a
structure that is should have been filled in with further activities.

*  Montreal Protocol, 1987: It sets up an objective to lessen and in the long run take out the creation and
utilization of substances that reason ozone layer exhaustion. As per it the nations need to set an objective to
eliminate the ozone draining substances. Be that as it may, it gives an exceptional arrangement to the
creating nations. It perceives the way that the creating nations have scarcely added to the issue, so they have
a 10 years postpone period in eliminating the generation and utilization of ozone exhausting synthetic
substances.

* Basel Convention, 1989: It controls the trans-boundary developments on perilous squanders and their
transfer.

» Tradition of Biological Diversity, 1992: It forces commitments to save biodiversity in both earthbound
and marine environments. The two fundamental targets of this tradition are the manageable utilization of the
parts of organic assorted variety and reasonable and impartial sharing of the advantages emerging out of the
use of hereditary assets, including by fitting access to hereditary assets and by suitable exchange of
significant advances, considering all rights over those assets and to advances, and by proper financing.

* United Nation Framework Convention on Climate Change 1992 (UNFCCC): It gives significant
system to direct anthropogenic environmental change.

* Rio Convention, 1992: The fundamental point of this tradition was to ease destitution, avoid
neighbourhood natural debasement and secure the strength and uprightness of the biosphere.

* Kyoto Protocol, 1997: Under this convention, which rose up out of UNFCCC, an understanding was made
between countries to command nation by nation decrease in ozone depleting substance discharge.

Recent Development in Environment by United Nation

United Nation plays a very vital role not only in harmonizing the world but also protect the environment at
world at large. General Assembly Special Session on Environment in 1997, World Summit on Sustainable
Development in 2002, UN conference on Sustainable Development 2012 and UN sustainable summit 2015 were
the most important treaties for environment regulations by the United Nations.

COP 21 that is also known as United Nations Framework Convention on Climate Change or Conference of
Parties for 21* Century came into the existence in 2015. It introduced new climate agreement applicable to all
countries, focusing to reduce global warming with the recommendation of the Intergovernmental Panel on
Climate Change.
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Another summit was taking place in the year of 2019, by UN Secretary General to combat the climate change in
Glasgow, UK that is known as UN Climate Action Summit.

CONCLUSION

Environment degradation or environmental issues are not only related to one nation. It impacts on whole world
uniformly. United nation introduced the International Environmental Jurisprudence with the Stockholm
Convention and introducing the Sustainable development. But the main question arises while concluding this is
International Environmental Law truly "law"? There is no standing authoritative body that explains universal
ecological standards, norms, or systems. Universal law regularly comprises of general prohibitions or
commitments that states are accused of executing and implementing. The bodies entrusted with overseeing
global ecological understandings (specifically the secretariats, working for the benefit of the particular
gatherings of the gatherings known as COPs) have a constrained order to take measures to urge consistence:
They have constrained insightful forces and no specialist to capture wrongdoers. These bodies regularly depend
on the deliberate collaboration of the part states, and their compelling capacity is to serve the part states. There
are moderately couples of implementation instruments to rebuff infringement of the understandings, and these
regularly have a blend of facilitative and correctional jobs and are just start to work by and by.

Since worldwide ecological law is the consequence of global arrangements among states and at last a tradeoff
among contending interests, usually broad and adaptable. It commonly involves general arrangements that
imagine residential executing enactment to give the particular subtleties, measures, what's more, systems to
make universal ecological law operational. Contingent upon the terms of a particular global understanding,
nations may have adaptability while receiving actualizing enactment insofar as the enactment offers power to
the operational arrangements of the understanding. Except if explicitly denied or seized by the understanding,
nations may likewise embrace progressively defensive measures. Without traditional administrative, official, or
legal bodies what's more, in light of the consensus of numerous arrangements, universal ecological law needs a
large number of the customary law. It can look progressively like universal approach, in which states vow to
attempt certain measures. To the degree that universal natural law is authoritative; it is official at the worldwide
dimension between states.
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ABSTRACT

After the World War-II, the United Nations formally acknowledged the position and relevance of NGOs in
Article 71 of the United Nations Charter, which expanded their prominence. NGO influence and involvement
in international entities has risen considerably since the 1970s. While NGOs do not have the right to vote in
international organisations, they use a variety of mechanisms to influence international institutions and
conferences, such as serving on national delegations and participating in the drafting of international
agreements, conference declarations, and action plans.

The Non-Governmental Organizations have equipped themselves adequately and come up enthusiastically in
providing services in environmental concerns. Cooperating with local and regional NGO's (such as the Earth
Watch, Fauna and Flora international, Greenpeace, International Union for Conservation of Nature and World
Register of Marine Species) are being developed for the UN system's regional and country offices. Many
international institutions hold periodic consultations with the NGO's on substantive issues, policy questions and
programme strategies. The majority of regional agreements place a greater focus on ecosystem based or area-
based methods. The entirety of these bodies must be identified as they march towards the common point of the
Principle of Sustainable Development.

Keywords: Ecosystem, International organisations, Non-Governmental Organisations, Principle of Sustainable
Development, United Nations Charter

INTRODUCTION

The World's marine environment faces a wide range of environmental concerns that can only be solved via
international collaboration. Environmental concerns are accompanied by an acknowledgement that ecological
interdependence transcends national borders and that issues that were previously deemed local have worldwide
ramifications. Only international law and regulations can handle the ramifications, which might be bilateral,
regional, or global. All contractual parties must agree on the Common Environmental Goals. These difficulties,
as well as their future ramifications, will be of concern. When compared to prior attempts at simple
coordination, the new era of collaboration and cohabitation is a step forward. The institutional arrangements
otherwise popularly known as international organisations in the environmental governance systems are vital in
dealing with the issues in order to effective environmental conservation management. The skeleton regulations
has been covered by flesh and put into effect with the institutional mechanism and the administrative bodies in
the particular field. The recommending nature of these institutions is sufficient to hold strong and resist the
problems facing by them. Otherwise heavy mandate has to be implemented in their working nature. Such an
institution holds at least the possibility that scientific consensus and the rational decision making to drive an
effective conservation policy

After the Second World War, the UN formally acknowledged the status and relevance of NGOs in Article 71 of
the UN Charter, which expanded their prominence. NGO influence and involvement in international entities has
risen considerably since the 1970s. International non-governmental organisations (NGOs) such as Greenpeace
and Amnesty International have participated in international conferences, influenced international accords, and
effectively raised public awareness of the problems they espouse. While NGOs do not have the right to vote in
international bodies, they strive to influence international institutions and conferences through a variety of
mechanisms, including serving on national delegations and participating in the drafting of international
agreements, conference declarations, and programmes of action.

The States, on the other hand, define the terms of participation in international organisations such as the United
Nations for NGOs. These guidelines, the NGOs say, are excessively restrictive, and they desire a more broad
role. ECOSOC is the sole legally permitted way for an NGO to engage in the UN. Furthermore, the agreement
is a "consultation only" agreement that does not contain voting or delegation membership rights. As a result,
NGOs' participation rights inside the UN system are severely restricted. NGOs seeking consultative status must
support the UN Charter's goals and objectives. National, regional, subregional, and worldwide organisations
may apply for consultative status.
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The International Union for Conservation of the Nature

The IUCN, which was founded in 1948, has produced policy initiatives and generated draught instruments that
have served as the foundation for the Ramsar Convention, the CITES, and the CBD negotiations. [UCN was
also essential in the development of the 1990s world conservation strategy I and II, which have played an active
role in creating treaty language and other international standards, as well as the execution of treaty obligations,
in collaboration with UNEP and WWF.

World Register of Marine Species

The goal of the World Register of Marine Species (WoRMS) is to offer an accurate and complete list of marine
organism names, as well as synonymy information. While legitimate names are given first attention, additional
names in use are also included so that this register may be used to understand taxonomic literature. Taxonomic
specialists, not database managers, are in charge of the WoRMS' content. The WoRMS features an editorial
management structure in which each taxonomic category is represented by an expert who has content authority
and is responsible for ensuring that the material is of high quality. Each of these primary taxonomic editors has
the authority to ask additional specialists from smaller organisations under their jurisdiction to join them.

The Antarctic regime

The Antarctic Convention of 1959, have been periodically updated. In 1961 the contracting parties met in
Canberra as provided by Article IX of the Convention, and adopted measures prohibiting the destruction of any
indigenous animal or plant life. Such measures, however, applied only to those plants and animals found on the
Antarctic continent itself, and left seals found in the water unprotected. The 1962 Buenos Aires meeting ended
without the subject of pelagic sealing having been considered In 1964 the contracting parties met in Brussels
and agreed to a provision calling for voluntary restrictions on pelagic sealing, but failed to specify what these
measures should be Finally, at the 1966 Santiago meeting the parties addressed the question of pelagic sealing
in detail and adopted guidelines calling for voluntary compliance with the following measures:

(1) The total taken by all nations was not to exceed the Maximum Sustainable Yield (MSY) which established
in an Appendix to the Agreement,

(2) If the number taken of any species disturbed the natural ecological balance, no more were to be taken until
the balance was restored;

3) Taking of the Rows Seal was totally prohibited.
(4) Methods of information exchange were established,
(5) If the MSY was approached, steps were to be taken to convene a Consultative Meeting

The MSY concept was exchanged for Optimum Sustainable Yield, which generally permits few animals to be
taken than MSY other species were accorded full protection, and a closed season was established. Protected
zones and sanctuaries were created, and specific numerical quotas were mandated for the Crabeater, Leonard,
and Weddell seals

Antarctic Seals Convention

A Separate international convention specifically for the protection of Antarctic seals was negotiated on
February 11, 1972. The Convention for the Conservation of Antarctic Seals states as its objectives the
protection, scientific study, and rational use of Antarctic seals, and to maintain a satisfactory balance within the
ecological system. The Convention prohibits the killing of seals except in accordance with its terms and requires
the passage of appropriate domestic legislation by the contracting parties. Signatories include all twelve of the
original Antarctic Treaty parties. The Convention includes an Annex that specifies in detail regulations
regarding the taking of Antarctic seals. It also provides for both a closed season and specially protected sealing
zones, and requires scientific input by the Scientific Committee for Antarctic Research. Finally, the Annex
attempts to ensure that humane methods are used to take the seals. Two substantial weaknesses mark the 1972
Convention's protective scheme. The most serious flaw is that it lacks a strong enforcement mechanism.

Despite these difficulties, the Convention for the Conservation of Antarctic Sealy exceptional in its explicit
recognition of ecological values and its liberal protective measures. Moreover, it represents a virtually
unprecedented instance of intergovernmental regulation before commercial use begins on a large scale and
before a particular species becomes threatened. Other species were accorded fill protection, and a closed season
was established. The Protected zones and sanctuaries were created, and specific numerical quotas were
mandated for the Crabeater, Leonard, and Weddell seals. The Convention prohibits the killing of soils except in
accordance with its terms and requires the passage of appropriate domestic legislation by the contracting parties.
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Signatories include all twelve of the original Antartic Treaty parties. Five nations, including the United States,
have ratified the 1972 Treaty, the Convention includes an Annex that specifies in detail regulations regarding
the taking of Antarctic seals The Annex presently provides absolute protection for three species and sets
numerical kill limits for three others. It also provides for both a closed season and specially protected sealing
zones, and requires scientific input by the Scientific Committee for Antarctic Research.

Finally, the Annex attempts to ensure that humane methods are used to take the seals Two substantial
weaknesses mark the 1972 Convention's protective scheme. The most serious flaw is that it is not yet in force
Furthermore, it lacks a strong enforcement mechanism Despite these difficulties, the Convention for the
Conservation of Antarctic Seals is exceptional in its explicit recognition of ecological values and its liberal
protective measures. Moreover, it represents a virtually unprecedented instance of intergovernmental regulation
before commercial use begins on a large scale and before a particular species becomes threatened.

Convention of the Conservation of Antarctic Marine Living Resources

The Convention of the Conservation of Antarctic Marine Living Resources (hereinafter referred to as the
CCAMLR') which may act as a model for future agreements relating to the protection of marine resources. Due
to climatic conditions, nearly all lit in Antarctica lives on the coasts or adjacent waters, and derives food directly
or indirectly from the sea. The convention reflects the changing attitudes about conservation, and a more
ecological approach to agreement is to reach the stock's maximum sustainable output. However, CCAMLR
requires not only that harvesting be regulated so as to prevent populations of target species from decreasing
below their level of maximum sustainable yield, but also that the possible impacts of projected harvest levels on
non-target species and the marine environment as a whole be given equal consideration.

These limitations were put in place to minimise krill harvesting, which is an important part of the Antarctic food
chain. Article VII of the CCAMLR establishes a commission to undertake research, gather data, and analyse
data on Antarctic marine species and ecosystems. Article IX requires the implementation of a monitoring and
inspection system, as well as conservation measures based on the most up-to-date scientific data. Enforcement,
on the other hand, is left to national authorities. Unfortunately, the need that choices be taken by agreement
might frustrate the CCAMLR's many excellent qualities by giving any single nation the capacity to obstruct or
impede conservation-oriented actions.

Regional Fisheries Organization and Agreements in Pacific, Atlantic, Mediterranean, Caribbean and
Baltic seas

In these places, conservation efforts for marine species are very crucial. Single-species management is handled
by the International North Pacific Fisheries Commission, the Northwest Atlantic Fisheries Commission, the
International Pacific Halibut Commission, the International Commission for the Conservation of Atlantic
Tunas, and the Inter-American Tropical Tuna Commission.

While the goal of these groups, as well as the conventions and treaties that founded them, was conservation,
observers have pointed out these flaws. Their jurisdiction did not extend to all of the locations where the fish
were discovered. The regulatory measures they advocated were not legally obligatory until each of them took
legislative action, and there was no other enforcement mechanism or authority than the flag State. As a result,
marine biodiversity has received virtually little protection. One of their key methods has been to set and allocate
catch quotas among the parties. More recently, a few of these bodies have explored other management
measures, such as efforts to reduce bycatch through improved gear technology and fishing operations and
practices.

In the North Pacific, the Japanese high seas driftnet fishing for salmon. The fishery grabbed not just fur seals
but also Dall's porpoise, other marine animals, and birds, deploying millions of kilometres of driftnets in a
single season. The Convention for the Conservation of Antarctic Seals (the "CCAS"), which is still in effect, has
secured renewed protection for certain seals. Although this agreement does not prohibit hunting, it does assist to
safeguard seal species from overexploitation by enforcing severe controls on seal killing and capture inside the
Convention Area, including outright bans on some species.

The CCAS is known for establishing protected areas where seals are not allowed to be trapped. The Montreal
Guidelines for the Protection of the Marine Environment from Land-based Sources were developed by the
Group of Experts for the Protection of the Marine Environment between 1983 and 1985. The contract was
signed in 1985. The UNEP established these recommendations in resolution 13/18 of May 24, 1985, and States
and international organisations are encouraged to utilise them in the creation of bilateral, regional, and global
agreements on the issue.
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The Guidelines were based on UNCLOS (Part XII), the Paris Convention for the Prevention of Marine Pollution
from Land-based Sources, the Helsinki Convention for the Protection of the Baltic Sea's Marine Environment,
and the Athens Protocol for the Protection of the Mediterranean from Land-based Sources.

The Montreal Guidelines cover issues such as discussion, cooperation, and the establishment of rules, criteria,
standards, and recommended practises and procedures to prevent, reduce, and control pollution, as well as
scientific and technical assistance and cooperation, monitoring and data management programmes, the creation
of special protected areas, and the development of control strategies. The Guidelines have been used by the
World Bank in drafting its policies on marine and coastal pollution, as well as by the South-East Pacific Action
Plan. Individual countries have also utilised them to formulate internal policy.

The Regional Convention is a typical regional maritime agreement in the Caribbean. It establishes a cooperative
system for coastal governments to develop comprehensive strategies for reducing and controlling pollution in
the convention. The parties also undertook to take all necessary steps to avoid, mitigate, and regulate pollution
from ships, dumping, coastal waste, and internal water discharges. Several measures relevant to marine debres
are included in the draught Protected Area and Wildlife Protocol. For example, each party would be required to
control and, where appropriate, ban activities that have a negative impact on specified regions and species.
Listed species are also protected by similar means.

Parties are also required under the Protocol to produce management plans and recommendations for the quality
of protected areas, conduct public awareness initiatives, and collaborate on scientific, technological, and
managerial measures in order to meet the Protocol's goals. The Caribbean Convention's Specially Protected
Areas and Wildlife Protocol might and should be used as a model for establishing the types of duties and action-
forcing mechanisms needed to combat marine debris pollution. This and other regional agreements highlight the
critical relevance of international cooperation and a focus on regional solutions to marine pollution. They
appear to have a good chance of conserving biodiversity and the marine environment. However, they are
insufficient to considerably reduce marine trash pollution when used alone.

The Endangered Species Act of 1976 and the Marine Mammal Protection Act of 1976 are two US laws
aimed at protecting marine species in the United States. The Environment Protection and Biodiversity
Conservation Act, 1999, was enacted in Australia to promote ecologically sustainable development through the
conservation and ecologically sustainable use of natural resources. It identifies and lists vulnerable marine
species to protect them and imposes penalties for violations of the Act. Additionally, the Environment
Protection and Biodiversity Conservation Regulations of 2000 created several agencies and processes for the
proper execution of the aforementioned Act.

Islamic States and their Practices

The Regional Convention for Co-operation on the Protection of the Marine Environment from Pollution was
signed on April 24, 1978, in Kuwait, under the supervision of the UNEP. The convention's goals are based on
the recognition that oil and other harmful or noxious materials arising from human activities on land or at sea,
particularly through indiscriminate and uncontrolled discharge of these substances, pose a growing threat to
marine life, fisheries, human health, and recreational uses of the sea in the region shared by Bahrain, Iran, Iraq,
Kuwait, Oman, Qatar, Saudi Arabia, and the United Arab Emirates. To prevent, abate, and combat pollution of
the marine environment in the Sea Area, the Contracting States should adopt all relevant measures individually
and/or collectively in conformity with the present Convention and any protocols in effect to which they are
parties.

The Regional Organization for the Protection of the Marine Environment was founded under Article XVI of the
Convention: a) The Contracting States thus establish a Regional Organization for the Protection of the Marine
Environment, with its permanent headquarters in Kuwait. b) The following organs should make up the
organisation:

(i) a Council composed of Contracting States that performs the functions outlined in paragraph (d) of Article
XVII;

(ii) a secretariat that performs the functions outlined in paragraph (a) of Article XVIII; and

(iii) a Judicial Commission for the Settlement of Disputes whose composition, terms of reference, and rules of
procedure are established at the Council's first meeting.
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Organization of the Islamic Countries

This organization's amended charter was drafted on March 14, 2008. Cooperation with all other nations in the
globe and other international organisations is one of this organization's goals. The fundamental slogan is to
promote international peace and security, which is Islam's ultimate goal. The protection of the environment was
included in the preamble, which is also mentioned in the Quran. God revealed in the Quran, "Verily, all things
have we made by measure (Quran 54:49); everything to Him is measured" (Quran 13:8). "And we have
produced everything in equilibrium therein" (Quran 55:7). The organization's actions are aimed at reviving
Islam's pioneering position in the world while assuring sustainable development, growth, and prosperity for the
peoples of Member States, as well as preserving and promoting all parts of the environment for current and
future generations.

CONCLUSION

The Emergence of International norms and principles for the protection of the global environment is one of the
prominent features in the progressive development of International law during this period. Likewise, the
fundamental limitation established by treaty on the mare liberum doctrine highlight the interest of the
international community as a whole in the conservation of highly migratory fishstocks. The United Nations
Convention on the Law of the Sea, United Nations Fish Stocks Agreement and the Convention on Biological
Diversity all contain duties and obligations for member states to conserve the living resources of the high seas
and protect the marine environment. However, compliance with these provisions is lacking and the perennial
problem of enforcement in international law continues to be a very real issue. In there are where there are no
Regional Fisheries Management Organisations, fishing is unregulation and subject only flag state jurisdiction.

A moratorium on all bottom-trawling activities in the high seas is urgently needed to conserve the high seas'
living resources and protect the magnificent deep sea marine environment from further destruction due to the
above weaknesses in the existing system of conventions and a lack of effective enforcement of legal duties and
obligations. Many countries have already expressed support for such a move, and there is rising momentum for
the United Nations General Assembly to proclaim such a resolution. It is preferable to avoid taking unilateral
steps to address environmental issues that are not under the authority of the importing nation. Environmental
actions addressing transboundary or global environmental issues should be based on international consensus as
much as practicable. The factors for the degradation of the marine environment's aims and principles do not take
into account actual environmental issues.
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1. “Treaties which are allowing observer status for environmental NGOs includes the 1946 International
Convention for the Regulation of Whaling: the 1972 London: Convention; the 1973 CITES Convention, the
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1979 Convention on the Conservation of Migratory Species of Wild Animals; the 1979 Convention on the
Conservation of European Wildlife and Natural Habitats; the 1985 Ozone Convention; the 1989
Convention on the Control of Transboundary Movements of Hazardous Wastes. It was out of this
awareness that in 1963 the International Union for the Conservation of Nature and Natural Resources
(IUCN) called for an international convention to regulate export, transit and import of endangered species
or their products. Ten years later, in 1973, IUCN's initiative resulted in adoption of CITES.”

“The European Registration of Marine Species was combined with numerous other species registers at the
Flanders Marine Institute to create this marine species register. Rather of creating separate registers for
each project, the Flanders Marine Institute created "Aphia," a centralised database that ensures taxonomy is
consistent across all initiatives. Below is a list of the marine species registrations contained in Aphia.
http://www.marinespecies.org.

“See Antarctic Treaty, Agreed Measures for the Conservation of Antarctic Flora and Fauna, Convention for
the Conservation of Antarctic Seals: Convention for the Conservation of Antarctic Marine Living
Resources: Convention for the Regulation of Antarctic Mineral Resource Activities, Comprehensive
Measures for the Protection of the Antarctic Environment and Dependent and Associated Ecosystems;
Protocol on the Antarctic Environment.”

Article 1 of the Convention for the Conservation of Antarctic Seals, Feb 11, 1972, 11 International Legal
Materials 251 (1972) The Convention applies to all waters south of fifty degrees south latitude, and to six
types of seals Southern 1.lephant Seal, Leopard Seat, Weddell Seal, Crabeater Seal, Ross Seal, and Soother
Fur Seal.”

“Gregory M. Travalio and Rebecca J. Clement (1978-1979), International Protection of Marine Mammals,
Columbia Journal of Environmental Law, Vol. No 5, Page No. 199.”

“Suzanne ludicello and Margaret Lytle (1994-1995), Marine Biodiversity and International Law:
Instruments and Institutions that can be used to Conserve Marine Biological Diversity Internationally,
Tulane Environmental Law Journal, Vol. No. 8, pp. 124-161.

It is an international organization governing lugh-seas salmon fisheries. It strictly regulates catches, yet
populations continue to decline.

It attempts to manage fisheries has not been successful, due in most part to a lack of cooperation from
nations fishing in the area covered by the agreement.

It began as a 1923 agreement between Canada and the U.S. to manage Northern Pacific and Behring Sea
halibut stocks.”

“International Convention for the Conservation of Atlantic Tuna, March 3, 1969, main aim is the
conservation of tuna-like fishes and billfishes throughout the Atlantic Ocean and adjacent seas. Its
effectiveness has been hampered by a lack of funding for staff and research. The members have had
difficulty reaching consensus on management measures, despite drastic declines in populations of
Northwest Atlantic bluefin tuna and Atlantic swordfish.

This Commission monitors with the setting of around dolphins, and seeks to reduce bycatch dolphins.”

“See Suzanne Iudicello and Margaret Lytle 1994-1995, Marine Biodiversity and International Law
Instruments and Institutions that can be used to Conserve Marine Biological Diversity Internationally,,
Tulane Environmental Law Journal Vol. No 8, pp. 124-161.”

“The Holy Quran is the guidance for all the mankind from their creator "the Almighty. In order to obtain
wisdom and it is a mercy from God who believes him. Further, for the benefit of mankind, explained every
kind of similitude and some of the warning. These are the verses of the Holy Quran 122, 17:52 18:54
respectively Abdullah Yousuf Ali (2008), A-Z Ready Reference of the Quran, Good Word Books New
Delhi.

This mandate is under Article 28 of the charter.”
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ABSTRACT

The traditional gasoline, diesel and petrol vehicles are a threat to environment and contribute to global warming.
So, the Electric Vehicle technology has been identified as a possible solution in reducing future emission and
many environmental issues. However, this new technology is also posing some threat to environment. During
the manufacturing process as well as disposal stage, some greenhouse gases are released to the atmosphere. In
addition, the lithium ion used in battery is considered as a Hazardous Substance by Department of
Telecommunication (DOT) and National Fire Protection Association (NFPA). Exposure to lithium can cause
serious health impacts on human beings such as distorted vision, loss of co-ordination, diarrhoea and in extreme
cases it can lead to cancer.

In India, there is no proper waste management system for disposing used batteries in electric cars. Lithium and
other toxic chemicals such as Cobalt, Nickel are released directly to soil and nearby water bodies. When
lithium is directly released in to water, it contaminates water making it unfit for drinking. These toxic chemicals
are also released in to soil without proper treatment which pollutes ground water making it unwholesome for
drinking. When battery wastes are improperly disposed, it also causes air pollution and climate change. Right
to drinking water is a basic human right recognized as a part of right to life under Article 21 of the Indian
Constitution. Dust, waste water and fumes emitted during Cobalt, Nickel and lithium mining also alter the
existing eco-system and biodiversity.

New technology used for displacing conventional gasoline, diesel and petrol vehicles reduces many
environmental issues especially global warming but they impose new environmental impacts. So, the
government shall take initiative for bringing proper waste disposal system for batteries and the researcher
stresses on the need for introducing legal provisions for the same.

INTRODUCTION

The first electric vehicle was invented by Anyos Jedlik in 1882. In India it was invented for the first time by
Scooter’s India Pvt Ltd in 1996. Earlier, the performance of this electric vehicles was not well in the market due
to the high cost, low speed and short range, as there was no positive response for it from the people. But in 21st
century, popularity of electric vehicles has been increased because of the increasing concern for the
environmental impact that greenhouse gas emissions cause Global Warming. Government is also encouraging
the people towards electric vehicles. And there are many reasons why people have accepted electric vehicle as
their preferred choice, such as electric cars are more effective than gas-powered cars, it reduces the dependence
on fossil fuels, it requires less maintenance as there is no engine and it produces less emission than conventional
gasoline-powered cars in the market today. But on the other side it is necessary to think about the negative
impact of electric vehicle on environment.

Though electric vehicles are emission-free, they still cause a climate impact which originates from the
manufacturing of the car and disposal of battery. Manufacturing of cells, Mining and refining of battery
materials, modules and pack needs substantial amounts of energy which could cause greenhouse gases
emissions. These vehicles are driven by lithium-ion batteries and they beat their gas-fuelled compartments. The
experts found that the mining lithium and manufacturing these batteries is water-intensive and contributes to air,
soil, and water pollution. According to experts’ analysis, manufacturing, maintaining and disposing method of
e-vehicle batteries causes around 15% of environment burden and around 50% of environmental damages occur
due to manufacturing and mining the copper and aluminium in the battery as well as its joining cables which is
destructive to the environment. The researcher is focusing on the ecological effect of manufacturing, mining,
and disposing of e-vehicles and their batteries

Impact of Electric Vehicles on Environment

The environment is affected by electric vehicles due to the intensive production, mining processes and disposal
of battery. The battery used in the electric vehicles are very heavy and there is no proper provision for the
disposal of this battery, consequently it pollutes the air, water and soil. Generally, electricity used to power
electric vehicles are produced from non-renewable energy sources, which can affect our health as well
environment. Following are the impacts of electric vehicles on environment:
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< Production of E-Vehicles: In making of e-vehicles, the lithium-ion batteries are used containing lithium
carbonate and also contain other ingredients like Cobalt, Nickel, Graphite. During manufacturing process
of e-vehicles, overheating of earth is double than conventional vehicles. Also, e-vehicles are not beneficial
for the regions where fossil fuels are key emergence of power. According to study done in China it is found
that the battery used for electric car produces 60 percent more CO2 than the manufacture of gasoline
engine. The refining process of lithium requires 500,000 gallons of water to refine one ton of lithium
carbonate, so the process is water in-depth and also uses poisonous chemicals like hydrochloric acid,
which can leach into local ecosystems and surroundings. The reason behind selection of this batteries is that
the batteries produce more energy but their manufacture is not eco-friendly.

+« Lithium, Cobalt, Graphite and Nickel Mining: The mining process of lithium is done by using chemicals
which creates air, water and soil pollution. One of the major effects of lithium mining is water pollution. In
this process local water supply can get effected. “In Chile and Argentina indigenous communities living
near lithium mines are not properly informed about mining projects on their lands”. The information given
to them regarding effects of mining process on their water supplies were inadequate. Andes Mountain is a
dry land area and Chemicals can pollute water returned to farmers which are used by them for country’s
food production. Also, the lithium carbonate extraction procedure harms the soil and can cause air pollution.

Similarly, Cobalt is a metal found in the earth’s crust. Mining operation of cobalt requires electricity power use
to which have negative impact on the atmosphere. Emission of CO2 and NO2 are high during cobalt mining
which causes global warming and ultimately climate change. The Democratic Republic of the Congo has the
maximum cobalt mines (DRC). According to United Nations Children’s Fund around 40.000 children works as
miners in DRC. Cobalt mining not only leads to child and slave labour but also expose people to toxic waste
leakage and radioactivity.

Nickel is an ingredient in lithium batteries. For large scale nickel production, mining activities are carried out
around the globe. Nickel mining processes also seriously affect the characteristics of ecology, atmosphere and
local habitats and it thus results in greenhouse gas emissions, habitat destruction, and pollution of basic
elements of the atmosphere and ecosystem. This process can throw harmful elements under the surrounding and
ecological system and it can get spread through air. Basically, it belongs to the land exploitation which cause
subsequent harm to the ecological function and services. Ultimately there is widespread environmental decrease
of the specified zone and destroy the global ecosphere. In addition, it causes loss to the structure and function of
soil. Land Restoration activities can help us to an extent to retrieve the soil from damages. If such restoration
activities are done on such lands, it can protect the ecosystem and thus help in preserving the intention of long-
term progress. But conducting rehabilitation activities on mining lands is not an easy task.

Graphite is also a component used in lithium batteries. The natural graphite mining activity can cause dust
emissions and it involves high quantities of substances like NaOH and HCI for the sanitization of battery-grade
(anode) goods, which may be cause harm to health of human being and the atmosphere. In the opinion of
experts around 7,50,00000 of graphite is required annually to create 1 million Electric Vehicles, meaning that to
produce 12 million EVs we will need 9,00,000 weights of tonnes of graphite by 2025. In the China’s ‘graphite
rain’ report it is found that graphite mining process pollute the local air and water quality also having harmful
impact on the health workers & communities. Thus, lithium is not only polluting soil, air and groundwater as
well as nickel, cobalt, graphite found in e-vehicle batteries have an even greater threat than lithium to the life of
human being and the ecosystem.

K/

« Lithium battery Recycling Process: Recycling process of this battery can be a hazardous business as
lithium battery containers are huge and different manufactures used different process for recycling these
batteries such as hydrometallurgical processes, pyrometallurgical processes, and mechanical processes.
Pyrometallurgy process required temperature for regaining of metals which consume large amounts of
energy. It can also release harmful gas such as carbon dioxide, carbon monoxide, dust from left over metals
and sulphur dioxide. In this process lithium cannot be recovered because of organic resources such as paper,
plastic is burnt, and lithium is always left in the slag. Similarly, mechanical processes lead to generation of
waste water and hydrometallurgical processes rises the risk of explosions. Hence, it is found out that many
e-waste recyclers don’t have the technology to properly recycle these batteries.

Currently, the recycling capacity of lithium-ion batteries are less than 5%. If these electric vehicle batteries are
dumped in to a landfill, it can leak chemicals into the water and ground and it may even cause toxic chemical
fires and serious environmental issues. The damages from lithium batteries can let out fumes on recycling,
which may cause severe problems for human health and the surrounding environment. Consequently, it is
necessary to develop more effective recycling methods for electric vehicle batteries.
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Disposal of Electric Vehicles battery: The lithium-ion battery which are used in electric vehicles contain
corrosive chemicals and dissolved metals. So, these batteries may ultimately leach chemicals into
surrounding soil and pollute the environment if it is not disposed properly. When the pollutants are released
to our water sources, it can imperil the animals as well as affect water quality and its resources. Thus,
electric vehicle batteries have serious impact on right to water which is recognized as a fundamental right
under Article 21 of the Indian Constitution. The damaged lithium-ion batteries may release heat and may
result in chemical fire. Once batteries are completely drain out there is no use of it ultimately it gets discard
into the garbage, they end up in landfills where they decay and leak. As batteries destroy, their chemicals
soak into soil and contaminate groundwater and surface water which causes environment pollution and
ultimately affect the eco-friendliness of electric vehicles. So, it is found that there is no provision for the
disposal of these batteries.

+ Indian Legal Perspective on Electric Vehicles

+» The poor electric battery waste recycling and disposal system in India is violative of the Constitutional
provisions. Right to healthy environment is recognized a basic fundamental right under Article 21 of the
Indian Constitution. In the land mark judgement in M. C Mehta v. Union of India, the Honourable
Supreme Court of India held that every Indian citizen is having the basic right to live in a pollution free
environment. So, the polluters emitted during the recycling and disposal of electric battery is directly
violative of Article 21 of the constitution.

R/

% Article 19(1) (g) of the Indian constitution guarantees freedom of trade and occupation which is subject
to reasonable restrictions so it is not an absolute right. No trade can be conducted in such a way as to
cause health hazard to citizens or environmental pollution. Therefore, the poor battery waste
management in India is as serious breach of Article 19(1) (g) of the Indian constitution.

R/

« The precautionary and polluter pay principle can be implemented against electric battery manufactures
who manufacture, recycle or dispose battery wastes without following environmental standards. A writ
petition under Article 32 or 226 is maintainable against the producers of electric batteries if they pollute
the natural environment.

Y/

« The poor waste recycling and disposal system associated with electric batteries is violative of Air
(Prevention and Control of Pollution) Act, 1981 and Water (Prevention and Control of Pollution) Act,
1974. The battery wastes when disposed to lakes, rivers and other water bodies without proper treatment,
it may make water unwholesome and unfit for drinking or for other domestic purpose. As proper battery
waste disposal system is not implemented in India, the industries manufacturing batteries exist in
violation to the Water Act. Similarly, the pollutants when discharged in to air can seriously endanger the
quality of air. The electric battery industries pose a serious threat to the attempts made by Indian
government to combat air pollution.

» Therefore, stringent actions shall be taken by Government of India to adopt effective electric battery
recycling and disposal system.

L)

DS

» Comparative Assessment of Electric Vehicles Battery Disposal Rules between India and US

» As per the studies of Society of Manufacturers of Electric Vehicles, around two lack fifty thousand
electric vehicles with lithium-ion batteries are on road. However, in India, there are no proper waste
disposal system from recycling the used lithium batteries. The best solution for avoiding environmental
hazards is that such lithium batteries shall be modified as a stationary battery and shall be used for other
commercial, industrial and residential purpose. Currently, electric battery disposal is covered under E-
Waste (Management) Rules, 2016. But these rules are found not to be sufficient to resolve the
environmental issues connected with the recycling of batteries. However, a bill named Battery Waste
Management Rules, 2020 is pending and if it is implemented, it can function as a possible solution for
the disposal of mercury and alkaline based batteries including lithium-ion batteries.

DS

« In United States, to regulate the air and water emissions during disposal stage of batteries, stringent
provisions are given under Clean Water Act and Clean Air Act. The battery wastes fall within 65
categories of “priority pollutants” of Clean Water Act. If lithium, nickel, arsenic and other related
compounds are to be discharged, then the permit from The National Pollutant Discharge Elimination
System is required.
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% Hazardous air pollutants such as cobalt, nickel, arsenic, manganese released during the
manufacture and disposal of electric vehicle batteries can be released only within the restricted
limits provided under National Ambient Air Quality Standard.

HEALTH AND SAFETY ISSUES

In addition to environmental impacts, lithium batteries also have negative impact on health because of its
hazardous nature and reactivity. The metal used in the battery react with moist air, react with water to form
hydrogen and with a variety of other substances. Metallic lithium reaction release heat and harmful products
which seriously affect the health. On physical contact with lithium metal can cause serious chemical burns. It
can lead to imbalances in the nervous system. When lithium batteries are produced from coal, the carbon dust
generated can irritate the mucous membranes of eyes.

CONCLUSION AND SUGGESTION

The electric vehicles were implemented to preserve green earth, but the studies reveal that they may also cause
environmental impacts. Since the environmental impacts connected with electric vehicle are alarming, the
government shall take initiatives to adopt proper procedures for disposal of damaged electric batteries.
The damaged batteries can release tons of electronic and electrical wastes and its deposition in landfills can
cause serious threat to environment. The impact of electric vehicle battery emissions on individual and state-
wide greenhouse gas emissions outlines is clearly determined. The lithium battery production involve high CO2
emissions and reason behind this high carbon footprint is the source of energy used during the manufacturing
process. In most of the countries, electricity for e-vehicles is produced from coal and is not considered eco-
friendly. The carbon footmark of the batteries will be reduced if the batteries are made in countries through
higher percentages of greener electricity sources which are renewable and nucleate.

In addition, the hazardous wastes produced during manufacture of batteries shall be reused to prevent further
environmental damages. For example, the lithium salts can be used in cement industries. Economically feasible
methods shall be adopted for effective reuse of these dangerous wastes.

A technique termed geothermal power was invented by a German Company for production of e-vehicle
batteries which has zero percent Carbon dioxide emission. This project is good enough to produce 10,00,000
batteries per year. Such eco-friendly techniques shall be implemented in India to protect the nation from
environment pollution.
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A Strife between Sustainability and Sustainable Development: A Case of
Blockchain Technology

Priyanka Vaidyanath and Megha Jain
BMS College of Law, India

Blockchain technology, introduced in 2018, finds its application in supply chain, governance, e-voting, smart
contracts, etc but became a global phenomenon for its breakthrough application in cryptocurrencies. Still in its
nascent stage, it could be a game changer with its potential to revolutionise and decentralise transactions; it can
increase automation and integrate physical and virtual worlds. More than 30 countries such as India, UK,
Japan, United States are using blockchain technology in terms of digital economy, welfare schemes, et al.
Despite its emergence as a breakthrough technology, there are a plethora of concerns around the usage of
blockchain, most important of them being its environmental sustainability. It can transform social interaction as
we know it and also our relationship with environment.

In this backdrop, it becomes pertinent to gauge its environmental impact along with its game changing influence
on various public sectors. Significant amounts of electricity are required to run the computer calculations and it
is an established fact that even today electricity is largely generated from fossil fuels. In 2016 alone generation
from combustible fuel accounted for 67.3% gross electricity production of the world. Whilst efforts are being
made to reap the benefits of this technology for sustainable development, blockchain in itself is ‘energy hungry’
and this raises eyebrows around its unintended adverse impact on the environment.

Thus, the paper aims to analyse the impact of blockchain technology on the environment and its use in the
public sectors through the prism of environmental sustainability. The research aims to find the balance between
sustainable use of blockchain technology to aid the sustainable development of the nation states. The findings of
this paper is based on various studies conducted by organisations world over regarding the threats of blockchain
technology on the environment, thereby following the doctrinal method of research.

III EFFECTS OF THE BLOCKCHAIN TECHNOLOGY

What is Blockchain Technology?

A blockchain is a distributed ledger comprising , blocks (records) of information, including information about
transactions between two or more parties. The blocks are cryptographically linked to create an immutable
ledger. It is a mechanism through which mutually distrustful remote parties (nodes) can reach consensus on the
state of a ledger of information. These nodes in turn append information together to the ledger through
invoking transactions. Best known for its crucial role in the crypto currency system, Blockchain guarantees a
secure and trustworthy record of data without any third-party intervention. In simpler words, it a public ledger,
made up of data blocks that are linked together to form a continuous chain of immutable records, to maintain
transactions that are decentralised and secure without the involvement of any third party. These blocks are
added in a chronological manner and are tamperproof.

The blockchain technology was invented to solve problem through creating a ledger (register of payments)
online without a central node that has control over the information in the ledger. Presently, the technology finds
its biggest application in cryptocurrencies, enabling open peer-to-peer, secure and fast transactions. However, it
is expanding extensively in the fields of supply chain, education, sustainable development, finance, Internet of
Things (IoT), etc to name a few.

History

The idea of immutably chaining blocks of information with a cryptographic hash function first appeared in 1979
as Markle Tree, named after computer scientist Ralph Merkle described an approach to public key distribution
and digital signatures called "tree authentication" in his PhD thesis. In 1982, David Chaum described a vault
system for establishing, maintaining and trusting computer systems by mutually suspicious groups; embodying
many of the elements that make up a blockchain. In 1991, Stuart Haber and W. Scott Stornetta published an
article about timestamping digital documents proposing a solution to prevent users from backdating or forward-
dating electronic documents. The concept of proof-of-work (PoW) was also introduced around this time to
verify the computational effort and deter cyberattacks.

PoW is a decentralized consensus mechanism that requires members of a network to expend efforts solving an
arbitrary mathematical puzzle to prevent anybody from gaming the system. It is a consensus model that is
predominantly used to ensure the validity of transactions in a blockchain transaction.
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However, it was in the year 2008 that Blockchain found its way into a white paper titled “Bitcoin: A Peer-to-
Peer Electronic Cash System” published under the pseudonym Satoshi Nakamoto, which put this technology
prominently on the face of the global map. There is one school of thought which suggests that blockchain was
invented to create Bitcoin.

Bitcoin has been defined as “a purely peer-to-peer version of electronic cash [that] would allow online
payments to be sent directly from one party to another without going through a financial institution” with an
objective of reducing transactional costs and online payments frauds.

Environmental impact of Blockchain

With a rapid increase in the application of blockchain technology in diverse fields ranging from finance, supply
chain, agriculture to wildlife conservation, various questions are being continually raised on its energy
consumption.

Despite its rapid technological advancements enabling a more disciplined, efficient and transparent way of
achieving the same result vis-a-vis the existent technology, critics are divided on the environmental issues
surrounding the technology and the focus has now shifted on analysing and assessing its long-term impact on
the environment in the wake of climate summits and conventions committing to a carbon free planet by the end
of 2050.

The concept of PoW is central to this debate as this PoW, which is widely used for validating transactions in a
blockchain, requires massive amounts of energy in the form of electricity and the energy consumption increases
with every single of addition of a new member to the block. Any discussion on blockchain technology as a
whole remains incomplete without a reference drawn to cryptocurrencies given the fact that today, blockchain
finds its biggest application in cryptos. Therefore, it becomes pertinent to shed light on the environmental
issues and concerns raised around the use and mining of cryptocurrencies.

As per a BBC News Report, 2019, the energy consumption of bitcoin owing to its complicated validation and
securing process was equivalent to the energy consumption of Switzerland paving way for massive amounts of
CO2 emissions. With the usage only poised to grow from hereon, the emissions pose great threat to the
environment. Another study by Science Daily (2020) reports that the electricity used for Bitcoin produces about
22 megatons of CO2 annually which is equivalent to the energy consumption of Kansa City, USA. As pera NY
Times report, the process of creating Bitcoin consumes around 91 TwH of electricity annually, more than is
used by Finland. As per an analysis, in 2011 a desktop computer could mine with minimal electricity but over
the years with an increase in its popularity coupled with rising price of Bitcoin and mining difficulty, mining a
single coin now takes upto 13 years of typical household electricity.

As per estimates, the total carbon footprint for Bitcoin transactions equals to 41 Mt CO2 yearly and 14 Mt CO2
for ETH transactions. According to Digiconomist research, almost 792 kWh of electricity is consumed to
proceed with one transaction in Bitcoin which is equivalent to 376 kg CO2 of carbon footprint, same as
Bolivia’s average electrical energy consumption per capita. A single Ethereum transaction takes 63 kWh of
electricity or almost 30 kg CO2 of carbon footprint or Liberia’s average electrical energy consumption per
capita. This demand will only increase with the increasing popularity and use of these cryptocurrencies. Based
on IPO filings from hardware manufacturers and insights from mining facilities, bitcoin mining is likely
responsible for 10-20 Mt CO2 per year, or 0.03-0.06% of global energy-related CO2 emissions.

The environmental problem of bitcoin mining is not limited only to the extent of carbon emissions. Another
important environmental negative factor is the mounting hardware piles. According to Alex de Vries, a Paris-
based economist, every year and a half or so, the computational power of mining hardware doubles thus making
older machines obsolete. He has calculated that at the beginning of 2021, Bitcoin alone was responsible for
generating more e-waste than several mid-sized economies. The average electronic waste per bitcoin
transaction is 378.5 gms which is equivalent to the weight of 2.31 iPhones or 0.77 iPads. Globally only 20% of
all electronic waste is recycled, the rest makes its way to environmentally damaging and dangerous landfills.

Positive Implications of Blockchain Technology on Environment

The blockchain technology has set the world in to a newer pace in itself. The debate over the use of this
technology sways between aiding the technology to achieve sustainability and whether the technology behind
blockchain in itself is sustainable.

A lot of work has been put forth by academicians, scholars, policy makers in observing the use and impact of
blockchain technology on environment, whilst the major belief is that it can aid in setting up a transparent,
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accountable and environment friendly ground for supply chain management. Balancing between the negative
and positive impact of the blockchain technology has been a toughest battle ever since this technology has come
into place. While in the lines of sustainability of blockchain technology, a reading of Paris Agreement with
sustainable development goal acts as a solid bedrock to take the technology towards a sustainable path.

Through the course of the literatures, it is found out that the positive impact of blockchain technology has been
mostly limited to data storage, lessening of the paper work and supply chain management only. Blockchain
technology also incentivises the use in terms of city administration, service delivery and resource management
by creating a sustainable living. Going paperless and enabling smart contracts benefits the environment by
reducing CO2 emission involved in conventional form of city administration.

Looking through the prism of international instruments on climate change such as Kyoto Protocol, Paris
Agreement and COP26, it can be assessed that blockchain helps to achieve the agreed result well within the
time. Kyoto Protocol aims to limit to the greenhouse gases mainly by the industrialised countries attaching
individual targets based on the impact that each country has. Entered into by 192 countries in 1997 but has been
in operation only from 2005. The target that the protocol aimed is seen to have reduced the emission by 5% in
its first commitment period. Lessons from Kyoto protocol is seen to have impacted the use of blockchain
technology towards environment sustainability. It was seen that the administrative and transaction costs was too
high for a project to be implemented owing to its centralised approval mechanisms. The Article 6.2 of the Paris
Agreement mandate to have a decentralised approach to the parties of the agreement in terms of nationally
determined contributions. With the global aim of 2’ reduction of carbon emissions , parties to the agreement
take up the Nationally determined contributions and can also get into bilateral agreement in exchange of carbon
units. To enable such a step, involves large number of administrative and transaction costs which can be
reduced by the said blockchain technology. Blockchain can facilitate the reduction of transaction costs mainly
by substituting the paper work by smart contracts, wherein every actor in the chain has access to latest
information on the development of the project , here the blockchain technology assists as a communication tool
by providing real time data and reducing the validation of information received. The subsequent step of
issuance of emission reduction certificates can also be done through blockchain since there is lack of clarity
even today on the matter of handing out Internationally Transferred Mitigation Outcome (ITMO) certificates.
ITMO towards nationally determined contributions act as a very important aspect when it comes to environment
sustainability specially in terms of transparency and accountability. Thereby, blockchain based market
mechanism more in terms of Article 6 of the Paris agreement facilitates transparent and accountable platforms
for countries to join hands to achieve the global target.

Further, blockchain technology was also one of the focuses in COP26 by the parties. Organisations such as
‘Blockchain for climate foundation’, ‘cointelegraph’ have added the benefit of blockchain technology in terms
of environment sustainability in the COP26 summit. Focusing on Article 6 of the Paris Agreement blockchain
for climate foundation expressed that they have created ‘blockchain internationally transferred mitigation
outcome (BITMOS) as a platform of engaging and exchanging ITMOS. Blockchain mining companies are now
acquiring carbon credits in order to harness and mine cryptocurrencies which in turn will be utilised in
transactions lessening the carbon emission in comparison with conventional transactions. Moreover, during the
summit corporate entities displayed their work and progress in terms of blockchain technology and climate
action wherein Chia has been successful in developing ‘Proof of Space’ requiring 0.16% of energy annually as
against a Bitcoin. Chia also uses farming method as against mining wherein the former uses high storage hard
disk and do not store users’ data while a bitcoin mining utilises custom made hard disk to store data. Another
issue highlighted during COP26 talks is that the use of electricity by Bitcoin is 0.5% globally and usage of
electricity is lesser than that of gold mining sector or a traditional bank.

Fur