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ABSTRACT

Identification, calculation of plastic footprint using a calculator followed by self-assessment
and an action plan on a planner enabling the user to reduce his/ her contribution towards
plastic footprint on the earth is an idea proposed to reduce the ecological deficit on earth.
Using a mobile application to create self-awareness and to sketch an action plan helps in
cutting down the usage of plastic by an individual. This in turn leads to the collection of a
database related to geographical zones that enables us to identify and categorize different
zones into Green Plastic Usage Zone (Within ideal limits of plastic usage by the residents),
Orange Plastic Usage Zone (on the threshold outside green zone) and Red Plastic Usage
Zone (seriously high usage of plastic by the residents of the zone) thereby enabling
governmental intervention under environmental experts’ supervision toward conversion of
all zones into GPUZs (Green Plastic Usage Zones). Furthermore, using data science tools to
compare and contrast successive results in the trial conversions of zones helps in drafting
and implementing environmental laws that refrain individuals from contributing
consciously or unconsciously to ecological deficit. The entire idea is backed by thrives with
technology at its heart moving from individual to community in the creation of a
sustainable earth free from any deficit.
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1. INTRODUCTION:

Environmental pollution leading to adverse climate change is becoming so intense that the
normal Environmental processes are being digressively affected. International Organizations
such as the United Nations Organization (UNO) are now aiming toward a sustainable earth as
evident in its agenda for Sustainable Developmental Goals (SDGs) 2030 [1]. Many
environmentalists and Non-Governmental Organizations (NGOs) are taking up this as a global
challenge. The earth has the capability of healing itself from these environmental hazards but
with certain limitations. When we humans irretrievably contaminate the resources around us
earth loses its capacity to heal itself which in turn has a negative impact on human survival.
Therefore, we should have an action plan towards stepping up the sustainability of earth.
Footprint is a method used to measure human demand on Natural capital [2]. Whenever, the
Ecological Footprint of an area exceeds the bio-capacity, ecological deficit occurs [3]. Ecological
deficit occurs only when the earth is not able to absorb waste and generate new resources. One of
the main reasons for this is the usage of non-biodegradable materials such as Plastic. To avoid
systematic failures in consumption, disposal and recycling of plastic, environmentalists came up
with a standardized plastic footprint measurement tool. Python is a well-known programming
language used for a myriad of purposes. This can be used to illustrate the idea of calculating
plastic footprint caused by an individual. Development of a Mobile Application will help in
regular tracking of the users’ plastic Footprint as it is handy. Adobe XD can be used to develop a
User — Interface (UI) to show how the mobile application works.

2. RELATED WORK:

Wilhelm Schickard invented the mechanical calculator in the year 1642 [4]. After many years,
Blaise Pascal also invented an improvised mechanical calculator [S]. But then, electronic
calculators surpassed mechanical calculators as they are more easy to use and are portable. They
perform operations ranging from arithmetic to the more complex ones. While early 1960s
witnessed the first electronic calculator, 1970s saw the devices that can be carried around in
pockets emerge [6]. We observe interactive calculator programs such as dc and hoc on early
UNIX, calculator functions in almost all Personal Digital Assistant (PDA) type devices [7].
Calculators represented an estimated 41% of the world's general-purpose hardware capacity to
compute information in 1986 which diminished to less than 0.05% in 2007 [8].

On a bird's view we can conclude that an electronic calculator has a Power Source, Keypad,
Display panel and a Processor chip. A printing calculator, in addition to a display panel, consists
of a printing unit which prints results using ink onto a roll of paper. The contents of a processor
chip are shown in the table 2.1 [9].

Table 2.1: Contents of a processor chip in an electronic calculator

Unit Function

Scanning unit When a calculator is powered on, it scans the keypad waiting to pick up
an electric signal when a key is pressed
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Encoder unit Converts the numbers and functions into binary code

X register and Y register They are number stores where numbers are stored temporarily while doing
calculations. All numbers go into the X register first; the number in the X
register is shown on the display.

Flag register The function for the calculation is stored here until the calculator needs it

Permanent memory The instructions for in-built functions are stored here in binary form. These

(ROM) instructions are programs, stored permanently, and cannot be erased.

User memory (RAM) The store where numbers can be stored by the user. User memory contents
can be changed or erased by the user.

Arithmetic Logic The ALU executes all Arithmetic and logic instructions, and provides the

Unit (ALU) results in binary coded form.

Binary decoder unit Converts binary code into decimal numbers which can be displayed on the
display unit.

Having traced the path of the evolution of calculators used for arithmetic and other complex
computations, we will move forward to comprehend and analyze the applications of the Plastic
pollution footprint calculator. The plastic pollution footprint calculator helps us in estimating the
total yearly consumption of plastic products in an area to analyze our past consumption [10].
This calculator primarily evaluates an individual’s use of plastic items that are designed for a
short-term usage and are scheduled to be discarded approximately within 30 days of the original
purchase date [11]. In addition to these short-term usage items, user may also want to evaluate
his/her usage and disposal of long-term usage items made of plastic such as consumer
electronics, vehicles, furniture, construction material and clothing. The calculator does not
address those items as these need to be addressed on a large scale from the industry end and not
from the individual end [12].

3. METHODOLOGY

The Plastic Pollution footprint calculator will be made available as a mobile application. The
mobile application aims to present an easy to use set of features to estimate the user’s daily usage
of plastic followed by an analysis of the usage as compared to acceptable standards. In addition
to this, the Planner facility helps user in cutting down the usage of plastic to reach the acceptable
standard zone. The mobile application functions on a back end programming written either in
Java or a cross-platform programming language such as Kotlin. Nevertheless, for the current
purpose of illustration, Python is used. Adobe Inc. developed and published Adobe XD which is
a vector-based user experience design tool for web applications as well as mobile applications
available for macOS and Windows . It is a prototyping tool specially made for interaction
designers and has been used to illustrate the functioning of the mobile application’s User
Interface (UI).

3.1 lustration of back-end programming of the Mobile Application:

The user must give his Personal Details such as his/ her name and location. He must enter his
location which will be saved as a string data type. In the mobile application, we will have a
widget on the application that enables the user to allow geo-tagging. Using file input/ output
operations we can save the personal details and the location of the user into a text file. All the
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plastic items that are required to calculate the plastic footprint calculator are divided into two
charts. The former consists of plastic items that are being disposed on almost every day and the
latter consists of items that are usually being disposed on a monthly basis. Figure 3.3.1 shows the
division of parameters into the two charts.

PLASTIC ITEMS CONSIDERED FOR DATA

COLLECTION
CHART 1 [ CHART 2 }
4  Cotton Swabs : Audio tapeg )
<  Disposable Bever?)ge ontamers.
Glasses - C!eanmg agent containers
%  Food Containers - Dnapers L0
%  Plastic Bottles < EIecmF circuit boards
%  Plastic Cups %  Feminine pr.oducts
%  Straws %  Foam Cushnqns
4  Plastic resealable %  Food packaging
Bags “  Garden hose
ic Cli 4+  Hard glasses
<  Plastic Clin
Wrap o %  Medicine bottles
%  Plastic <  Photographs
i <  Plumbing pipes
Silverware I
%  Plastic Plates %  Plastic Grocery bags
<  Other plastic %  Toothbrushes
Items %  Toothpaste
%  Toys
%  Other Plastic Items

Figure 3.1.1: Division of Plastic items considered for Data collection

3.1.1 PLASTIC FOOTPRINT CALCULATOR:

The user has to supply the numeric input of the number of plastic items listed in Chart 1 of the
figure 3.3.1 he uses on a daily basis. Consequently, he has to supply the number of plastic items
mentioned in Chart 2 he uses on a monthly basis. After a few arithmetic operation, the
application yields the Plastic Footprint of the user. Simultaneously, the plastic footprint of the
user will be written into the text file where we have already written the personal details and the
location of the user. It is essential to close the text file at the end of the program. After we run this
program a few times, we can open the text file only to see the list of users who have run the
program, their personal detains, location and his/ her plastic footprint. The figure 3.1.2 shows the
source code of the Plastic footprint Calculator.
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print {"\eNENENENENENENLELASTIC FOOTPRINT CALCULATCOR")
data=open{"UserDataCalculator.txt”, 'a'})
int {"Enter your Name:")
input ()
data.write({stzrl
data.write("\n")
print {"Enter your location({Ex:Dharawi):"}

str2=input ()
data.write(strl}
data.write("\n"}
print {"CHART 1:7)

listl=]]
listZ2=["Cotton swabs","Disposabe glasses","Food containers”,"Plastic bottles","Plastic cups", "Straws"”,"Plastic resealable
bags","Plastic cling wrap”,

"Plastic silverware", "Plastic plates”,"Other plastic items"]
for i in range (10):
print (f"Enter the number of {listZ[il} you use in & single day on an average (mentien 0 if you won't use them)")
listl.append({int (input()})
totalChartli=sum({listl) *363
print {"CHART Z2:")

FaEa=T]

15 —rn e "on e wowea : : womn nom g 5 o e T :
list4=["Audio tapes”, "Beverage containers”, "Cleaning agent containers","Diapers","Electric circuit boards”,"Feminine
producta”®, "Foam cushions", "Food packaging”

zarden hose","Hard and cear glasses","Medicine bottles", otographs", in 1pes®, astic grocer
"e 5 mowpoog ] a4 womged bottles™, "Bh graphs", "Pumbing pipes”, "EL g v
bags", "Toothbrushes", "Toothpaste", "Toys",

“"Other plastic items™]
for i in range(9):
print (f"Enter the number of {listd4[i1]} you use in a single month on an average(menticn 0 if you won't use them)")
list3.append(int (input()})
totalChartZ=sum(list3) *12
print {"The plastic footprint calculator yields it's wvalue as :", teotalChartlt+tetalCharti)
data.write(f"The plastic footprint calculator yields it's walue as : {totalChartilttotalChartcZ}"}
data.claose(})

Figure 3.1.2: Source code of the Plastic Footprint Calculator

3.1.2 PLASTIC FOOTPRINT PLANNER

The user is asked to opt one of the 4Rs namely — Reuse, Reduce, Recycle, Refuse as he/ she plans
to curtail the usage of plastic using a Plastic footprint Planner as a first step towards reducing his/
her personal contribution to plastic footprint directly and reducing the ecological deficit indirectly
with the aim of using technology towards sustainable earth. The program generates the Plastic
footprint planner based on the user’s inputs. This involves usage of many decision control
structures. To obtain the Plastic footprint planner in an orderly format, we need to use some
optional specifiers at the place where we mentioned the format specifiers of the Console output.
The Plastic footprint planner created based on the inputs supplied by the user will be written into
another text file (different from what we used in the Plastic Footprint calculator). We have made
use of File I/O operations here. The Figure 3.1.3 shows the source code of the Plastic footprint
planner.
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print {"\tA\eACATAEAEAL\CPLASTIC FOOTFRINT FPLANNER™)
print ("Enter your Name:")
atrl=input ()
print {("Enter your location{Ex:Dharavi):")
artr2=input()
data=open ("UserDataPlanner.txt", 'a’)
data.write(strl)
data.write ("\n")
data.write (str2)
data.write("\n")
print ("CHART 1:7)
print ("This chart reguires the user to enter the data of the plastic items that are being dispesed almost on everyday")
listli=[]
1ist2=f"Cottan swabs","Disposahe glasses”,"Food containers”, "Plastic bottles", "Plastic cups","Straws™,"Plastic resealable bags®,"Plastic cling
wrap”,
"Plastic silverware","Plastic plates","Other plastic items™]
1ist3=["Reduce®, "Refuse", "Reuse”, "Recycle”]
print{"Press 1 to opt for \"Reduce\"\nPress 2 to opt for “"Refuse\"\nPress 3 to opt for \"Reuse\"\nPress 4 toc cpt for \"Recycle\". You can chogse
8 single option at a time!'"™)
1ista=[]
for i in range(11):
print (E"Enter the option you want to select for {list2[i]1")
listl.append{int(input()})
print (E"Describe how you can {1ist3[listl[il-1]} {1ist2[i]l"™)
listd.eppend{input () )
print ("CHART 2:")
print {"This chart requires the user to enter the data of the plastic items that are usually being disposed monthly"})
list5=][
list6=["Audio tapes","Beverage containers™,"Cleaning agent containers","Diapers"™,"Electric circuit boards", "Feminine products", "Foam
cushions™, "Food packaging”,
"Garden hose™,"Hard and cear glasses","Medicine bottlesa","Photographs", "Pumbing pipes","Plastic grocery
bags", "Toothbrushes”, "Toothpaste", "Tovs",
"Other plastic items"]
listi=["Reduce”, "Refuse”, "Reuse™, "Recycle”]
print ("Press 1 to opt for \"Reduce\"\nPress Z to opt for \"Befuse\"\nPress 3 to opt for \"Reuse\"\nPrezs 4 to opt for \"Recycle\"")
lisc8=[]
for i in range(18):
print (E"Enter the opticn you want to select for {list6[i]1")
listS.append{int (input()})
print {E"Describe how you can {list7[list5[i]-1]F {1ist6[i]}"™)
list8.append{input () )
data.write ("[0:<301{1:<10}{2:<101{3:<101 {4:<10} {5:<10}\n".format ("CHART1", "REDUCE" , "REFUSE", "REUSE", "RECYCLE", "HOW2") )
data._write("\n")
print {("{0:<30}{1:<10}{2:<10}3{3:<10}{4:<10}{5:<10}".format ("CHART1", "REDUCE", "REFUSE", "REUSE", "RECYCLE", "HOW?") }
for i in range (10):

Priot ("{0:<303{1:<10}{2:<103{3:<10} {4:<103{5:<10}" . format (1ist2[i],"X" if 1istl[i]==1 else " " "X" if 1istl[i]==2 else " " "X"™ if Tistl[i]==3

glge MonE® e Iract[3]l—% efge P Mo i SpA S ]
ite ("{0:<30 1110 2 <10 F{3:x10} {4:<x 10} {5: <10 \n" . Format (1ist2 [i],"X" if 1istif[i]=—1 else ™ ", "X" 3f ldiscl[i]=—2 else " ", "X" if

ligtlfi]=—3 elge " R UKW 5 1jaci[i]—4 else " ", iistd[il)}

data.write ("\n")
for i in range(B):

print (T{0:<30H{1:<10}{2:<103{3:<10}{4:<10}{5:<10\n" . format (1iste[i], X" if 1list5[i]=1 else " ", "X" if 1list5[i]==2 else " °,"X" if
1ist5[i]==3 else " " X" if 1ist5[i]=—4 else " ", 1istB[il)}

data.write ("{0:<303{1:<10}{2:<10}{3:<10}{4:<10}{5:<10}\n". formar (118t [i],"X" if 1ist5[i]==1 slse " " "X" if 1isc5[i]==2 alse ™ " "E" if
Tisthiyj=—3 elge Tm_Wgl 5§ dysSthir]=—4 eline ™ " iiatBiT1))

data.write ("\n")

data.close() —
Figure 3.1.3: Source code of the Plastic Footprint Planner

3.2 Illustration of the User-Interface of the mobile application:

The mobile application’s user interface will work as follows:

As soon as the user enters the mobile application, he/ she is either asked to Sign up/ Sign in. If
the user already has an account created, he shall Sign in by entering his/ her username, password
and location. He/ she will be able to geo-tag his/ her location using a widget provided. If the user
doesn’t have an account created, he shall Sign up and go through the usual formalities such as e-
mail verification, setting up the username and password. Once the user signs in, he reaches the
homepage. He/ she can choose either to calculate his Plastic footprint through the calculator or to
plan his usage of plastic through the planner. Ideally, a first-time user should opt to calculate his/
her plastic footprint first. As described in Section 3.1, the user needs to fill in his/ her
consumption of plastic as numeric data under the option of calculator. Finally, this leads to the
calculation of the user’s plastic footprint, which in turn gives an analysis of the user’s plastic
footprint in terms of optimal/ beyond optimal range. The idea behind this analysis is to attain a
technology enabled assessment report of an individual’s plastic footprint. Blending awareness
followed by action in this technology driven solution towards reducing the ecological deficit, the
user can now click the Plastic footprint Planner option. Wise planning towards the 4Rs as listed
above leads the user to his/ her customized plastic footprint reduction plan.
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Furthermore, there is an option to seek help from the technical team in case of any problems
while using the app. In addition to this, the application also has options to give feedback and a
user guide. The entire-user data will be saved into a secured database by the server.

4. RESULTS & DISCUSSION:

Current trend of human psychology is to use technology enabled solutions for any grievance big
or small. It is with this observation that the current idea of Plastic footprint calculator and Planner
has been evolved. While the calculator facilitates objective technology-driven introspection of an
individual’s usage of plastic thereby creating an awareness regarding the immediate need to cut
down its usage; the planner takes the user forward in effective, practical and feasible plan to
reduce the usage of plastic bringing down individual contribution to plastic footprint integrating
the 4Rs into it.

The plastic footprint calculator yields it's value as : 5141

>>>

Figure 4.1: Output of the Plastic footprint calculator for a user

The user interface created using Adobe XD is simple, attractive and easy to navigate.

15 NEW BLACK Il ' OMLMBAI u
USERID Welcome To 1.0pt the way you want to
The Plastic Footprint minimise the usage of plastic
bottles.
— Reduce
PASSWORD
Calculator Refuse
@
Reuse
LOCATION Recycle
LOADING...... — )
o Planner Description :
SignUp
G
a G
L p I

Figure 4.2: User Interface of the Mobile Application

g
Image 1 shows the UI for the load_page
Image 2 shows the UI for the Login page

Image 3 shows the UI for the Homepage

Image 4 shows the UI for Plastic Footprint Planner
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5. CONCLUSION & FUTURE SCOPE:

The data gathered as each user fills in different fields under Plastic footprint calculator as well as
planner in the mobile application will be gathered and collated under a centralized database. The
data so gathered is filtered and segregated based on geographical zones with an assessment report
on the particular zone being a Green Plastic Usage Zone (Within ideal limits of plastic usage by
the residents), Orange Plastic Usage Zone (on the threshold outside green zone) and Red Plastic
Usage Zone (seriously high usage of plastic by the residents of the zone).

The database so gathered will be forwarded to the local municipal authorities following which
moderation with environmentalists and experts from industry to conclude on an action plan to
deal with conversion of a OPUZs (Orange Plastic Usage Zones) and RPUZs (Red Plastic Usage
Zones) into GPUZs (Green Plastic Usage Zones) will be taken up.

Successive compare and contrast studies of the success rate in the implementation of the above
Conversion Action Plan (CAP) will be taken up in the technology interface of data science. The
results so collated would be put up to the environmental wing of Legal Cell, Government of India
to propose and draft environmental protection laws — Penal Codes to be executed in the country
after dew approval from concerned authorities.

Figure 4.1: Geo-tagging
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