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Abstract: Carbon footprint is the process by which the effect of 

carbon emission due to different activities likes using of building 

materials, vehicular movement, application of air conditioner etc. 

This kind of study plays important role in estimating the emissions 

happening in an institutional building. Nowadays due 

urbanization, Industrialization and improper development huge 

amount of emissions are happening in all the sector of the activity 

like real estate development, infrastructure development etc. This 

study was carried out in an educational institution to find out the 

amount of carbon emission happening in a particular building 

and due to different activities. Estimation was done using normal 

empirical formulas using the known constant value s and quantity 

of carbon emitted by different materials. It was estimated that 

huge amount of carbon emission is happening from the buildings, 

Electricity and vehicular emission in the educational institution 

building. The total amount of carbon emission for the entire 

educational campus was found to be 6772.538 tons / month. Study 

also carried out to access role of vegetation in absorbing the 

carbon emissions. Based on the study it was estimated that the 

vegetation plays an important role in reducing the carbon 

emission. Several other remedial measures like use of Rain water 

harvesting system, Solar panels, Vertical farming, Terrace 

gardening are some of the techniques can be adopted to reduce 

carbon emission effectively. The study helps us to know the effects 

of inventories that affect emission level and their action that cause 

changes in environment. Choice of this study is related in the 

present scenario of increasing CO2 levels in our very own 

ecological unit. By adopting several measures mentioned above, 

campus can be made to carbon negative. This kind of 

survey/estimation will help to achieve sustainable development 

and also it will create awareness among the public related to 

carbon emissions and its impact.  
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I. INTRODUCTION 

A Carbon footprint impression study can be defined as 

the amount of the effect of our activities on the environment, 

and in particular climate change [1]. It relates to the amount of 

greenhouse gases (GHGs) produced in our day to day lives 

through burning of fossil fuels for electricity, heating and 

transportation, etc. It is a measurement of all GHGs we 

individually produce and has units of tones (or kilogram) of 

CO2 equivalent [2].  

It is also defined as a measure of carbon dioxide emissions 

associated with an entity’s activity. It is induced by our 

activities and is calculated for a given time frame. A carbon 

footprint impression is just a number, telling you how much 

carbon is produced in the making, producing, transporting 

and using of a certain thing [3, 4]. It offers a way to calculate 

the human contribution to the carbon dioxide emissions that 

affect the earth’s atmosphere and also the climate pattern. It 

measures the total amount of carbon production created by 

our energy consumption. Knowing the carbon footprint can 

show areas where the carbon foot print can be decreased by 

several activities like energy consumption etc. and in turn, 

reduce the production of carbon emissions [3-6]  

A Carbon footprint impression normally estimated by the 

sum of two parts: The Primary footprint and the Secondary 

footprint.  

 The Primary footprint is a measure of our direct emissions 

of CO2 from the burning of fossil fuels including domestic 

energy consumption and transportation. We have direct 

control of these emissions.  

 The Secondary footprint impression is the proportion of 

the circuitous CO2 discharges from the entire lifecycle of 

items we use-those related with their production and 

inevitable breakdown.   

 A Carbon footprint impression is due to the ozone 

depleting substances brought about by an association, 

occasion, item or individual through vehicle, land freedom, 

generation and utilization of nourishment, products, 

materials, wood, structures and administrations. More or less, 

the more we purchase, the more discharges will be caused for 

our benefit. The idea name of the Carbon footprint impression 

starts from Ecological footprint impression talk. A Carbon 

footprint is a subset of the Ecological footprint. The mean 

purpose of this research is to do  

Comprehensive Life Cycle Assessment (LCA) of the 

institutional building. [6-10]  
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1. To calculate amount of Carbon produced by various 

sources.  

  

2. To provide remedial measures to reduce the carbon 

produced.  

3. To make the educational campus CARBON 

NEGATIVE.  

  

Carbon footprint analysis has a vital role in the life cycle 

assessment of any infrastructure. Over the past two decades it 

has been observed that there is a subsequent increase in 

carbon content of the atmosphere. Construction technology 

today has reached an extreme level of advancement. These 

construction activities have an adverse effect on the 

environment.  

  

Thus, it is crucial to study these effects and develop 

methods to neutralize this effect of carbon. Rapid 

urbanization has also contributed to the Carbon content. 

Carbon in the atmosphere has the ability to capture and retain 

heat. This in turn leads to global warming.. 

II. MATERIALS AND METHODOLOGY 

The method adopted for estimating carbon footprint 

impression was expressed in the following steps. 

 Step I: Describing the carbon footprint impression. 

 Step II: Measuring the carbon footprint and Emission 

inventory survey.  

Step III: Identifying maximum carbon emission source. 

 Step IV: Estimating carbon reducing/absorbing source.  

Step V: Mitigation measures.  

 

Fig. 1.Methodology Flow Chart 

The above five steps were followed in executing the 

research study. 

A. Study area 

Site located in Belagavi Karnataka state. Belagavi district 

also called as Belgaum and it is located in the north western 

corner of Karnataka state. This district shares the border with 

Goa in one side and Maharashtra in other side. This district is 

located at a Mean Sea Level of 450 to 900m.The climatic 

condition in this district is pleasant and even in the month of 

May the night hours are cool and moist climate will prevail 

during the month of June to September. The maximum 

rainfall in the study area found to be 60 to 79mm average 

during the study period and temperature found to 23 to 29 

degree Celsius during the study period. As the temperature in 

the study area not going beyond 31˚C and situation is quite 

suitable for developing greenery and green cover it plays an 

effective role in reducing the carbon emission and to convert 

the particular structure in to carbon negative [10-12].  

Fig. 2.Study area Map 

 

The total buildup area of the institute also found to be 

around 39655.44 m² and the total build up area of the plinth 

was around 11978.87 m². Total population of the institution 

was found to be around 3000 which include hostellers, day’s 

scholars and other staff members. Sampling Frame Work: It 

was done through Principal data collection and ancillary data 

collection for a period of eight months in two phases starting 

from June to March 2017- 2018. First phase consisting of 

collecting the data related to carbon emitting sources and 

categorizing the same and second phase consists of carbon 

reduction estimation through different sustainable measures. 

The data collected was analyzed and the same was compared 

with the guidelines specified by different agencies like green 

building council of India and Con-federation of Indian 

Industry (CII) [11-13]. 

III. ANALYSES 

The main purpose of this study is to analyze the carbon 

footprint that contributes to global warming and to make the 

educational campus carbon negative. Carbon footprint is 

formed due to various carbon emitting inventories that have 

been analyzed as follows.  

The selected inventory details are to be collected and 

should be analyzed for carbon footprint of the campus.  

 EMISSION INVENTORY SURVEY  

Feasible emission inventories are to be selected to analyze the 

Carbon footprint of the campus. The inventory survey was 

done for one academic year in two phases and different 

inventories are selected for 

carbon foot print estimation 

[14- 21]. 
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IV. RESULTS AND DISCUSSION  

The inventories chosen are Human Factor, Transportation, 

Electricity, Solid Waste, Production and Consumption of 

Food, LPG, Natural Gas, Buildings. Information managers 

are distinguished and the essential subtleties are gathered. 

Parameter wise and zone wise details are collected. The 

received data are assembled and the Missing gaps are 

recognized and the through reference data the emission 

inventory was calculated and the amount carbon emission 

through the different inventory was estimated and the same 

tabulated in table 1.  

Table- I: Carbon Emission through various factors on 

campus 

EMISSION 

INVENTORY 

EMISSION 

FACTORS 
QUANTITY 

CARBON 

EMITTED(   

KG/MONTH) 

1. Human 

factor 

1.14 

Kg/person/day 
2800 37620 

2. 

Transportation 

Petrol -2.3 

Kg/lit 
704 

5272.8 
Diesel-2.7 

Kg/lit 
8 

3. Electricity 0.689 Kg/kwh 
67758 

kwh 
46723.2 

4.Solid waste 
0.125 kg / 

person / day 
2800 7185 

5.Food 

production and 

consumption 

17 % of total 

food production 
177 kgs 902.7 

6.LPG and 

Natural gas 

1.5 kg/ kg of 

LPG 
1780 kgs 2670 

7.Building 

28 kg per 

square meter of 

brick work 

39655.44 m2 1110352.32 

8. Electrical 

equipments 

A/C-0.018 

kg/hour 
21 

1049812 

Refrigerator-0

.05 kg/hour 
9 

Laptops 

-14.38 kg per 

month 

4100 

9. Water 

consumption 
0.376 kg/litre 

12000000 

litres 
4512000 

TOTAL 

CARBON 

EMITTED 
  

6772538.02 

  

The factor at study conducted on campus to check the 

amount of carbon absorbed through various factors are 

discussed and the difference between the carbon emitted and 

carbon absorbed is also considered for which different 

remedial measures are suggested [22-23]. The main 

components absorbing carbon within the campus are the 

present green cover that is trees and area of grass grown. The 

amount of carbon absorbed by the trees and grass was 

estimated using secondary data related to the amount of 

carbon absorbed by matured tree (Trunk dia > or = 12 inches) 

multiplied with the number of matured trees.  

  

Amount of carbon absorbed within campus 

 Number of matured trees = 224  

  Average amount of carbon absorbed by a mature tree  

= 20000 kg/month [24]  

Amount of carbon absorbed by campus greenery  

= 224 x 20000 = 4480000 kg.   

In the same way other sustainable concepts like solar, rain 

water harvesting and terrace gardening also calculated using 

the secondary data as a reference and same was represented in 

the fig 2. 

 

Fig. 3.Carbon Reduction  
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(b) 

Fig. 4.Green cover 

 

The carbon positive campus is now converted into carbon 

negative by adopting different methods like use of Rain water 

harvesting system, Solar panels, vertical farming, terrace 

gardening are adopted to reduce carbon effectively. The study 

helps us to know the effects of inventories that affect emission 

level and their action that cause changes in environment. A pit 

has to be constructed for storage of rain water behind civil 

maintenances room. Solar panels are proposed to be installed 

over MBA block, E&C block and CIVIL block. Terrace 

gardening is proposed over Main building, Boys Hostels, 

Canteen and Workshop. Vertical farming can also be adopted 

to reduce the carbon content. It can be done on peripheral 

walls up to sill level, also on 

continuous chejjas.  
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These kind of study is highly important and very much 

relevant in the current scenario of rising CO2 levels in our 

very own ecosystem. By adopting the various measures 

mentioned above, campus can be made carbon negative. 

Hence campus is made CARBON NEGATIVE based on the 

adaptation of the following abovementioned sustainable 

techniques. 

V. CONCLUSION 

As Infrastructure industry and real estate sector is 

consuming major part of renewable and nonrenewable energy 

they are major contributor for the carbon and greenhouse gas. 

Based on the study it was estimated that in the institution 

building major contributor for greenhouse gas and carbon was 

found to be Building > water consumption > electrical 

equipment > Electricity > Human factor > Solid waste > Fuel 

consumption > food production. To be with nature and 

convert the carbon positive to carbon negative several 

initiatives were proposed and implemented making the entire 

institution building carbon negative, thus supporting 

sustainable growth. 

 It was found that the building was the highest source for 

carbon emission whereas food production was the least. 

Increasing in the green cover proved to be the most economic 

and effective measure for reducing the emission level. 

  This has to be looked into and tested for anticipated 

outcomes, for which all partners’ commitment required.  
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