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Abstract

In today's world, carbon footprints play a significant role in environmental discussions. The term "carbon footprint" refers
to the total amount of carbon dioxide emissions produced by industries, individuals, and various sectors. Reducing carbon
emissions contributes to a cleaner and healthier environment. Numerous studies have explored different methods and
techniques for calculating these emissions. This project focuses on calculating carbon footprints using data science and
Python, a versatile programming language. The front-end is designed using HTML, while machine learning techniques are
employed for the analysis. The code runs upon receiving input and provides comprehensive calculations of historical
emissions and their contributions to atmospheric carbon levels.
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I. INTRODUCTION

1.1 Machine learning :

The power of machine learning (ML), a subfield of artificial intelligence, is to create systems that can identify patterns
in data and make predictions or judgments without the need for human interaction. It seeks to improve production
efficiency, dependability, and quality. Machine learning is proven to be a crucial tool in areas including healthcare,
banking, transportation, and telecommunications as data becomes more widely available.

With applications in robotics, gaming, and self-driving cars, reinforcement learning teaches systems through trial and
error by rewarding or punishing models based on their behavior. Neural networks, random forests, support vector
machines, decision trees, and linear regression are all combined in different ways. Natural language processing and
speech recognition are two areas where deep learning, a more sophisticated subset of machine learning that makes use
of multi-layer neural networks, shines.

Automation, improved decision-making, and the development of more intelligent systems are all results of machine
learning's ongoing evolution. Machine learning will be essential to industry optimization, user experience
personalization, and solving challenging real-world problems as technology develops.

1.2 Linear Regression :
One of the most basic machine learning methods is linear regression, which models the connection between input
variables (features) and a continuous output variable. For prediction tasks, it is straightforward but effective because
it assumes a linear relationship between them. The linear regression general equation is
(y=\beta 0+ \beta 1x 1+ \beta 2x 2 +\dots + \beta nx_n + \epsilon)------ (1)
where (y) is the dependent variable, (x_i) are the independent variables, and (\beta i) are the
weights or coefficients

and the error term is represented by (\epsilon).

The algorithm's objective is to reduce the discrepancy between expected and actual values; Ordinary Least Squares
(OLS) is frequently used to accomplish this. Simple linear regression, which uses a single independent variable which
uses a single independent variable, and multiple linear regression ,which uses several independent variables are the
two types are linear regression.

The algorithm's objective is to reduce the discrepancy between expected and actual values; Ordinary Least Squares
(OLS) is frequently used to accomplish this. Simple linear regression, which uses a single independent variable, and
multiple linear regression, which uses several independent variables, are the two types of linear regression.
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Predictions may become less accurate and reliable when these presumptions are broken. Despite its simplicity, linear
regression has a wide range of uses, including forecasting stock prices in finance, predicting student performance in
education, estimating recovery durations in healthcare, and projecting sales and demand in business. Nevertheless, it
has drawbacks, including dependence on rigid assumptions, susceptibility to outliers, and inappropriateness for non-
linear interactions. All things considered, linear regression is still a very comprehensible, effective, and popular
approach for continuous prediction problems, particularly when the connection between variables is actually linear.

1.3 HTML :

Front-end HTML development is primarily responsible for creating the interactive and visible portions of a website.
HTML, or HyperText Markup Language, is used to organize text, images, links, tables, forms, and multimedia on web
pages. Any website you see online is built on HTML, which is often combined with Javascript and CSS.

The fact that HTML is platform-independent—that is, compatible with all browsers and devices—is one of its
advantages. Advanced features and as well as semantic tags and were added to modern HTML versions, particularly
HTMLS. These semantic elements improve readability for both developers and search engines, enhancing accessibility
and SEO performance.

Front-end HTML development is closely linked to JavaScript and CSS (Cascading Style Sheets). While HTML provides structure,
CSS adds design elements like colors, fonts, layouts, and responsiveness. JavaScript adds interaction to enable features like sliders,
form validation, and dynamic content updates. They comprise the core stack for front-end development.
HTML is easy to learn and appropriate for novices. It's a great location for students and aspiring web developers to start because it
doesn't require programming logic. HTML continues to play a significant role in the development of websites, along with

frameworks and technologies like React, Angular, and Bootstrap that still rely on HTML syntax.

2 LITERATURE SURVEY :

Xu et al. (2024) study how to use machine learning models like Random Forest, XGBoost, and Neural Networks to
guess how much carbon homes will release. The study employs household-level data and examines spatial variables
such as building size, density, and structure. The results show that XGBoost gives the most accurate predictions,
which shows how well ensemble learning methods work. The study also finds that the way space is designed has a
big effect on carbon emissions and suggests ways to lower them. Other related studies confirm that machine learning
models surpass conventional statistical methods by identifying intricate, non-linear relationships. Most previous
research has concentrated on urban locales, whereas Xu et al. highlight emissions from rural residences.

Jiang et al. (2022) examine the carbon footprint of household activities through a time-use methodology, offering
greater detail than conventional expenditure-based approaches. The study looks at about 85 daily activities and how
much energy and carbon emissions are used for each one. The research groups activities like cooking, cleaning,
bathing, getting around, and having fun, and then looks at how much each one adds to total emissions. The results
show that transportation and energy-intensive activities at home are the biggest contributors to household carbon
footprints. It also shows that carbon emissions vary between weekdays and weekends, with higher emissions observed
during weekends due to increased leisure and travel activities.

3 METHODOLOGY:
from flask import Flask, request, render_template

import joblib

import pandas as pd

app = Flask(__name_ )

model = joblib.load("carbon_footprint_model.pkl")
@app.route("/", methods=["GET", "POST"])

def index():

result = None
if request.method == "POST":

data ={
"Transport": request.form["Transport"],
"Diet": request.form["Diet"],
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"Vehicle Type": request.form["Vehicle Type"],
"Monthly Grocery Bill": int(request.form["Monthly Grocery Bill"]),
"Vehicle Monthly Distance Km": int(request.form["Vehicle Monthly Distance Km"])
}
df = pd.DataFrame([data])
prediction = model.predict(df)[0]
result = round(prediction, 2)
return render_template("index.html", prediction=result)if __name__=="__main__":
app.run(debug=True)

@ Carbon Footprint Calculator

Bacy e v

unenwegnt v e -
Dowt hower Freguency

vepre v 1y v
Hartrg Evergy Sourss Tramparnt

s gm v Wbk v
vatize Trpe Socul Actatty

1w L -
Wueetwdy Doy 83181 Ax Trawel Fragquetey

3l - e
ihvce Voemiy Ditance (o) oate Dag Siaw

Own v el v
Mavis Daga Fer Mear TVPC Daity Haurs

Jtap v 1 by v
Mw Clethan Mooty Irteemvat Dby Hours

Jtats v Mbens v
Eneegy Effciency Mozpzing

he v Tt Ulaw | v
Coaching W

S Ohey| -

Your Carbon Emission: 544.88 kg CO:

L Low carbon footprint — sustainable lifestyle!
Fig 3.1 Requirements to calculate the CFP
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4 RESULTS AND DISCUSSIONS :
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Table 4.1.1 Output information based on CFP Process

How Many New Clothes Monthly  How Lomg Internet Daily Hour  Energy efficiency Recycling

26
38
a7

3

5
18
1
39
3
3
27

4
27
16
23
24
a2

6
7
22

5. CONCLUSION:
Carbon footprint calculation and analysis are essential for climate action planning. By measuring emissions and
identifying reduction opportunities, individuals and organizations can make informed decisions that contribute to a
sustainable and environmentally responsible future. Carbon footprint analysis involves identifying high-emission
sources, tracking monthly or annual emission patterns, comparing baseline and reduced emissions, and evaluating
operational sustainability and efficiency. Lifecycle assessments (LCA), emission reports, and dashboards are
examples of data visualization technologies that help organizations better understand their impact.
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Table 4.1.2 Output information based on CFP Process
The above table consists of CFP information of individual urban homes .It consists of Bodytype,Sex,diet,heating
energy, source, vehicle type, social activity, monthly grocery bill, wasteage bag weekly count, recycling,
cooking_with, how many new clothes monthly,how long internet daily hour,energy efficiency, carbonemission

and column consists of its properties.
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