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ABSTRACT: The Campus Carbon Footprint Calculator is an innovative tool designed to measure, analyze, and
mitigate the total greenhouse gas emissions produced within a college campus. As institutions of higher education,
campuses have a significant environmental impact due to their daily operations, including energy consumption,
transportation, water usage, fuel consumption, and waste generation. These activities release substantial amounts of
carbon dioxide and other harmful gases into the atmosphere, contributing to climate change and environmental
degradation. To address this issue, the Campus Carbon Footprint Calculator has been developed to provide a
comprehensive and user-friendly platform for tracking and managing carbon emissions.

KEYWORDS: environmental impact;eco-friendly practices; renewable energy; waste management;climate change
mitigation.

I. INTRODUCTION

The Introduction presents the purpose of the studies As institutions grow in size and population, so do their
environmental footprints—especially in energy use and waste generation. College campuses often function like small
communities, generating emissions from hostels, classrooms, laboratories, cafeterias, transportation, water use, and
more. With increasing global awareness, academic institutions are expected to monitor and reduce their carbon
footprint. However, most campuses lack tools specifically designed to measure their emissions in clear and automated
way.

1.1.Proposed system

Traditional carbon footprint estimation methods depend on manual calculations, complex spreadsheets, and generalized
calculators not tailored to campus needs. These methods are time-consuming, error-prone, and require expert
knowledge. Hence, there is a need for a dedicated digital system that simplifies this process, automates calculations,
and provides college-specific output. The main objectives of the project are:

* To develop an application that calculates campus carbon emissions accurately.
* To identify major emission contributors such as electricity and transportation.
¢ To promote sustainability awareness among students and staff.

* To generate reports and recommendations for Sub section

1.2.SCOPE OF THE PROJECT
The system covers:

¢ Electricity consumption

¢ Transportation emissions (students, faculty, staff)

¢ Waste generation (paper, plastic, organic)

¢ Water usage

* Paper usage The tool is meant for campus administrators, environmental clubs, and sustainability researchers.
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II. METHOD

he project began with understanding what a carbon footprint is and how campuses contribute to carbon emissions.
Various research papers, online resources, and case studies were reviewed to learn about emission factors, calculation
methods, and tools used worldwide. This helped define the project scope and features.

2.1.Data Identification

Different types of data that affect a campus’s carbon footprint were identified. These include:
e FElectricity consumption

Transportation distance and fuel usage

Water usage

Paper usage

Waste generation This data serves as the input for calculating emissions.

This step sets a clear direction for the design and development.

2.2.Data Classification

The collected data was grouped into meaningful categories to simplify calculations:

¢ Energy-related data (electricity)

¢ Transport data (student/staff commute)

* Resource usage data (paper, water)

* Waste-related data This classification helps in accurate and organized emission computation.

REQUIREMENT GATHERING

Information was collected on what the system needs to perform. This involved:
¢ Understanding user needs

* Analyzing campus operations

¢ Identifying functional and non-functional requirements

* Determining required features like calculation, charts, reports, and storage

2.3Formula Identification (Emission Calculation)

Standard formulas from trusted sources (IPCC, EPA, research papers) were identified. The general formula used is:
Carbon Emission = Activity Data x Emission Factor Example:

Electricity emission = Units consumed (kWh) X Standard emission factor Similar formulas were selected for transport,
waste, paper, and water.

Results

The methodology explains how the project was carried out—from research and data identification to selecting
formulas, algorithms, and validating the system. Each step ensures that the Campus Carbon Footprint Calculator is
accurate, easy to use, and meets its objectives effectively.

2.5.System Architecture

The system is designed in three simple parts

1.Frontend (User Interface): Takes user inputs like electricity, transport, paper, waste, etc. Shows results and charts.
2.Backend (Processing): Calculates carbon emissions using formulas. Handles logic and validation.

3.GHaZzz A Database: Stores user data and previous results. The flow is: User — Input — Processing — Output
(Results & Charts).

III.RESULT
The Campus Carbon Footprint Calculator successfully calculates the total carbon emissions based on the inputs
provided by the user. After entering values such as electricity usage, transportation distance, paper usage, waste

generated, and water consumption, the system displays: * Category-wise carbon emissions (e.g., electricity emission,
transport emission, paper emission) ¢ Total carbon footprint of the user/campus * Graphical output such as bar charts or
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pie charts * Summary report showing all calculated values The outputs are clear, easy to understand, and help users
identify which activity contributes the most to carbon emissions.

3.1.Graphical Representation
The system generates simple visual charts to help users understand their carbon footprint:
¢ Bar Chart: Shows emissions for each category .

Carbon Emissions by Department
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Fig ; The bar chart showscarbon emission by department measured in Kg carbon emission.The Engineering department
has the highest emission,the Science department shows moderate emissions level,the Arts department records the
lowest emission.the figure highlights difference in Energy consumption and Activity levels across departments.
* Pie Chart: Shows percentage contribution of each activity

Line or Comparison Chart: (optional) Shows month-wise or user-wise comparison These graphs make the results
more meaningful and easier to analyze. The system performs efficiently with:

Monthly Carbon Emissions Trend
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Fig; The graph shows the monthly trend of carbon emissions measured in Kg of carbon emission from January to may.

Overall,the graph indicates fluctuating emissions,highlighting the need for continuous monitoring and mitigation
strategies.

¢ Fast calculations

* Quick loading of results and charts

* Smooth user interface

* Accurate processing of formulas

* Minimal errors during input and output

* Stable functioning across multiple test cases Overall, the system works reliably for all basic carbon footprint
calculations.
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3.2.Figure Description.

the carbon footprint

=

e The figure represents the carbon footprint as a human footprint,symbolizing the environmental impact of human
activities.It highlights major emission sources such as fuel and transport,electricity,gas,water usage,and carbon
emissions,along with waste generation and recycling. The inclusion of offsets emphasizes mitigation strategies to reduce
emissions.Overall,the figure conveys that the carbon footprint in multidimensional and underscores the importance
sustainable practices to minimize environmental impact.

e 3.3.System performance

® The system performs efficiently with:

¢ Fast calculations.

® Quick loading of results and charts.

¢ Smooth user interface.

® Accurate processing of formulas 16.

® Minimal errors during input and output.

¢ Stable functioning across multiple test cases.

IV. CONCLUSION

e The Campus Carbon Footprint Calculator effectively helps users understand their carbon emissions in a simple and
accurate way. By providing category-wise analysis and visual results, the system creates awareness about
environmental impact and encourages users to adopt eco-friendly habits. The project meets its main objectives:

¢ Simplifying carbon footprint calculation

* Providing accurate results

e Offering user-friendly visual output

* Promoting sustainability awareness on campus This system can be used by students, staff, and administrators to
track and reduce their environmental impact.

V. FUTURE SCOPE

The system can be expanded with several improvements:

Automatic Data Collection Integrate IoT devices to capture electricity and water usage automatically.

2. Advanced Graphs and Dashboards Add campuswide comparison charts and trends.

3.Mobile App Version Develop an Android/iOS app for easier access.

4.Carbon Reduction Suggestions Provide tips based on the user’s highest emission category.

5.Add More Categories Include food waste, electronics usage, air travel, etc.

6.Al-Based Prediction Predict future emissions based on previous data.

7.Integration with Campus Management System 17 Useful for large campuses to track departmental emissions.
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