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ABSTRACT 
The temperature of earth environment is increasing all over the world due to emission of greenhouse 
gases from anthropogenic sources. It has been intensified since industrial revolution. The average 
global temperature has been increased 0.70C (UNFCC) since past century. If the current trend of 
greenhouse gases emission continues then it has been predicted that there will be 0.20C rise will take 
place in the global temperature per decade. The most significant greenhouse gases identified in Kyoto 
protocol are CO2, CH4, N20, SF6, HFCS and PFCS.  The global concern to reduce global warming has 
been increase and organizations, companies, universities, colleges and events etc. Started calculating 
their carbon footprint. It has been find out that largest contributing factor for the carbon footprint of 
RGSC, Mirzapur is mainly the energy consumption, because most of the energy comes from the 
thermal power plants.  
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INTRODUCTION 

A carbon footprint can broadly be defined as a 
measure of the Green House Gas (GHG) 
emissions that are directly and indirectly caused 
by an activity or are accumulated over the life 
stages of a product or service, expressed in 
carbon dioxide equivalents. The carbon footprint 
analysis is a tool similar to the ecological 
footprint.  It calculates the amount of greenhouse 
gas emissions in terms of tons of carbon dioxide 
equivalent.  The sources of greenhouse emissions 
by a certain company or organization are 
separated into three scopes, scope-1 being the 
organization’s direct emissions, scope-2 indirect 
emissions and scope-3 other emissions.1-3 
Calculating University’s carbon footprint is very 
important in order to make the campus more 
sustainable and environment friendly. This 
would enable us to set reduction goals in our 
emissions and help preserve the planet.  

According to the Intergovernmental Panel on 
Climate Change (IPCC), there are a total of 18 
greenhouse gases with different global warming 
potentials, but under the United Nations  Frame-
work Convention on Climate Change (UNF-
CCC) and its Kyoto protocol, only the 
following gases are considered for the purposes 
of carbon accounting with others being 
regulated else where4 : 
1. Carbon dioxide (CO2)  2. Methane (CH4) 3. 
Nitrous oxide (N2O) 4. Hydro fluorocarbons 
(HFCs) 5. Per fluorocarbons (PFCs) 6. Sulphur 
hexafluoride (SF6) 
The equivalent means that the footprint is made 
up of number of greenhouse gases which are 
converted into equivalent quantity of CO2 in 
order to show all the emissions in single term.  
The other greenhouse gases are converted in term 
of carbon dioxide by multiplying their Global 
Warming Potential (GWP) with CO2 potential 
which is taken as 1. According to  IPCC,  GWP  
is  an  indicator  that reflect the relative effect of *Author for correspondence 
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a greenhouse gases in term of climate change 
considering a fixed  time period such as 100 

years (GWP100)  global warming potential of 
some greenhouse gases  are as5,6  (Table 1) 

Table 1 : Major greenhouse gases and their GWP and sources 

Kyoto gas GWP* Example sources 
Carbon dioxide (CO2) 1 Burning fossil fuels  

Methane (CH4) 
 

23 
 

Cattle, landfill sites, leaks from disused mines, 
burning fossil fuels. 

Nitrous oxide (N2O) 296 Emissions from  fertilized soils, burning fossil 
fuels 

Sulphur Hexafluoride 
(SF6) 

22,200 Leaks from electrical and electronics 
industries. 

Per fluorocarbons 
(PFCs) 4,800 – 9,200 Electronics industries, fire extinguishers 

Hydrofluorocarbons 
(HFCs) 12-12,000 Leaks from air conditioning and refrigeration 

systems, LPG storage. 
*Note: the ‘global warming potential’ of a gas is its relative potential contribution to climate change over a 100 year 
period, where CO2 = 1 Source: IPCC (2001) 

MATERIAL AND METHODS 
Study area 
The Rajiv Gandhi South Campus (Banaras 
Hindu University)  Barkachha, Mirzapur, India 
is situated about 8 km South West of Mirzapur   
district  has an area of 2600 acres. The 
department of agriculture of Banaras Hindu 
University was given of institute in 1980. At 
that time Ministry of education, Government 
of India desired that UP State Government 
should also be involved with the scheme of the 
Banaras Hindu University. The climate of this 
region is predominantly (sub-tropical to dry) 
winter season is short (December to February) 
but summer is long (March to November). The 
temperature rises up to 480 Celsius or more 
during summer and drops to 4 to 150 Celsius 
during December- January. The average rain 
fall of Mirzapur is 1059 mm of which 90% is 
received by South West monsoon (June - 
September). The normal period of onset of 
monsoon in this region is third to fourth week 
of June, which lasts up to the end of September 
or sometime up to first week of October. The 
farm area constitutes land farming a part of 
Vindhyan platue with an elevation ranging 
between 168 meters to 364 meters. The sloping 
lands have gradient up to 16% (history of the 
Rajiv Gandhi South campus, November 2007).  
At present there are 36 buildings in R.G.S.C. 
Barkachha B.H.U where 24 hour of electricity 
is supplied.  

Organisational boundaries 
The organisational boundaries tell us that 
where we have to measure and asses the 
greenhouse gases emission source. The 
greenhouse gases emissions within the entire 
campus (2600 acre) have been assessed. 
Including all the 19 courses that run in the 
RGSC, BHU and the 36 buildings of area 
26281.85 meter square.  The whole population 
of the campus including students (1047), 
teachers and staffs (250) has been included 
under the study. The energy required for the 
internal heating of the campus buildings in 
winter seasons is the sun, i.e.  solar water 
heater devices. So there is no energy use in the 
heating of the campus. There are no 
commuting emissions because the students live 
in the campus hostel. The staffs and teachers 
also live within the campus and does not add to 
commuting source. Some faculty member 
comes from mirzapur which is 10 km from the 
campus, they used to come from public 
transport buses. So there is no commuting 
source of emissions. Some vehicles of security, 
water tanks vehicles and generator etc. run in 
the campus which consumes only 200 liters of 
oil. 
Collection of data 
The Rajiv Gandhi South, Campus Banaras 
Hindu University proposed in the year 2005, is 
situated in Vindhyan range. The courses        
are  started  from  the year 2007. There is rapid  
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increment in infrastructure since then. Now 
there is off campus electricity feeder which 
supplies 24 hours electricity to the campus.  
The electricity consumed by the campus is 
being generating from coal fired thermal 
power plant.  The total electricity supply for 
the Feb, 2010 to Jan 2011 is 339476 units and 
per day electricity supply to the campus is 
930.07 units (Department of Electricity and 
Water Supply Service, BHU). The total 
number of street lights is 409 (EWSS, RGSC).  
The total building area is 26281.85 sq. m. 
(UWD, RGSC). The  data of total number      
of  students,  faculty   member   and   staff   are   

collected from the Assistant Registrar  (RGSC), 
the data of fuel consumption in generator and 
vehicles in the campus is collected from same 
source it is 200 liters per day  i.e. 2400 liters per 
year. The data of coal and LPG consumption are 
collected from messes. The duration of holidays 
is not included in the hostel consumption and 
faculty it is only included in staff. The data of 
solid waste is collected by sampling and analysis, 
per month per capita data are collected and 
converted into yearly data. The waste is divided 
into five categories : Food waste, Plastic, 
Cardboard, Paper and Garden waste. Some basic 
data is given below (Table 2) 

Table 2 :  Data collected and its value from February 2010 to January 2011 

S\N Sectors Value 
1. Annual electricity supply   339476 units  
2. Total number of street lights  409  
3. Total building area   26281.85 sq. M. 
4. Total number of students   1047  
5. Total faculty and staff   250  
6. Total oil consumption   2400 l/yr 
7. Total LPG consumption   11289313.22 l/yr 
8. Total coal consumption   636 tons  

Sourc : Assisstant registrar, (RGSC) and different messes 

Operational boundaries 
The operational boundaries deal with the 
emission sources that should be studied for the 
particular organization. As after going through 
the literature review we have found that the 
major source of greenhouse gases emission at 
university and colleges are the electricity, fuel 
combustion, transportation and solid waste.   
So we have studied 3 boundaries of emissions 
within campus of  RGSC, BHU, these are :   
Energy sector 
It comprises both scope one and scope two. 
The scope one emission from all the sources in 
the campus which results due to direct burning 

of fossil fuels and LiquIfied Petroleum Gasses 
(LPG) which is used for the cooking purposes    
The scope two comprises the emission from 
purchased electricity. 
Transportation and oil consuming machine 
handling sector   
It comes under scope one emission which 
comprises the emission from university owned 
vehicles, generator and machines.  
Solid waste 
The emission from managing the solid waste 
from campus comes under scope three emissions. 
The solid wastes generated from the   campus are 
divided into five sectors in (Table 3) 

       Table 3 : Type and quantity of solid waste of RGSC, BHU in one year 

S\N Type of waste Quantity of waste 
(tons per year) 

1. Food waste 57.622 
2. Plastic waste 3.12 
3. Cardboard 5.5712 
4. Paper or stationary waste 8.436 
5. Garden waste 4.776 
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Calculation of carbon footprint of RGSC, 
BHU  
Researchers and policy-makers around the world 
have produced many carbon calculators in 
attempts to estimate the emissions of all activities 
of an individual, city or university in units of 
metric tons of CO₂ equivalent per unit time 
(MTeCO2). The clean air cool planate calculator 
is widely used for this purpose and tested. The 
carbon footprint of RGSC, BHU has been 
calculated by using clean air cool planate 
calculator which has been specially developed 
for the calculation of carbon footprint of 
Colleges and Universities.  
Clean Air Cool Planate Calculator  
The Clean Air Cool Planate was founded in1999. 
Over past decade the non-profit organization has 
put out several version of this software tool based 
on feedback from the university using it and the 
latest data on relative contribution to climate 
change. The latest version (v.6.0) was released in 
the fall of 2008 and was the version used for the 
calculation of carbon footprint of the RGSC, 
BHU. To date this organization has helped over 
many universities in North America to calculate 
their carbon footprint and its tool is the most 
widely used carbon calculator by signatories of 
the American Colleges and University Presidents 
Climate Commitment (ACUPCC) (Clean Air-
Cool Planate 2005). Clean Air-Cool Planet 
Campus Carbon Calculator is an excel workbook 
designed to facilitate these three tasks:  
•  Conducting  a   green house  gas   emissions   
    inventory  
•  Projecting emissions into the future:  

• Evaluating a portfolio of carbon reduction 
projects  

It includes all six greenhouse gases specified by 
the Kyoto Protocol (CO2, CH4, N2O, HFC and 
PFC and SF6). It enables us to calculate and 
project emissions for the years 1990-2060 and 
produce charts and graphs illustrating changes 
and trends in an institution’s emissions over time. 
The spreadsheets were originally based on the 
workbooks provided by the Intergovernmental 
Panel on Climate Change for National-level 
Inventories and Incorporate Data from the Fourth 
Assessment Report of the IPCC. The calculator 
has adapted this IPCC data for use at institutions 
like a college or university, but follows virtually 
the same protocols. The campus carbon 
calculator uses standard methodologies codified 
by the GHG protocol initiative and employed by 
corporations, the State of California, the Climate 
Registry and other entities to account for 
greenhouse gas (GHG) emissions.  These 
methodologies are currently the most accurate 
and widely accepted amongst policy makers.  

RESULTS AND DISCUSSION 
On the basis of our study, it has been revealed 
that the total emission of CO2 from the campus is 
69727 MT eCO2. The majority of this emission 
comes from the energy sector.  The scope wise 
and sector wise emissions of greenhouse gases 
from the campus of RGSC, BHU are described 
in Table 4. For producing 1 unit of electricity 52 
kg coal is required. Thus to produce total annual 
electricity requirement for the university 
17652.752  MT coal is fired in the thermal power 
plants which result into huge emission of

Table 4 : scope wise and total emission of CO2 

S\N Emission scope Equivalent of CO2 
(metric tons) 

1. Scope 1 18780.1736 
2. Scope 2 50864.00 
3. Scope 3 83.02 
4. Total 69727.1936 

greenhouse gases in the atmosphere. The next 
source of maximum emission is from scope one. 
The scope one include emission from other 
stationary source (LPG and coal used for cocking 
food), fleet and agriculture.  
The second largest contribution to GHG is scope 
one  because  huge  quantity  of  coal  and LPG is  

used for cocking food for students, teachers and 
staffs. The fleet in the campus includes some 
vehicles of security and water tanker etc. there is 
no fleet requirement for the students as all live in 
campus. There is only one bus for commuting of 
teachers and staffs which runs from main cam-
pus  of   BHU (Varanasi) to Rajiv Gandhi  South  
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campus (BHU), Mirzapur covers 100 miles of 
distance per trip per day. The source of 
greenhouse gas emission from agriculture is 
only chemical fertilizer urea (46% nitrogen) 
and DAP (18% nitrogen). The agriculture 

practice in the campus emits only 78.06 
equivalent metric tons carbon dioxide per year 
which is very less. On the other hand the plants 
sequester the carbon dioxide emitted from 
other sources. 

Table 5 : Sector wise emission from scopes 

Scopes and its sector Emission 
eCO2 MT % Contribution 

Scope 1 18780.17 

26.93 % 
1. Cooking (LPG, coal)   18766.53 
2. Fleet    7.25  
2. Agriculture   6.3936         
Scope 2 50864.00 

72.947 % 1. Electricity 50864 
Scope 3 83.02 

0.1191 % 1. Commuting (faculty and staffs)  4.9    
2. Solid waste   78.06    
Total (scope 1 + scope 2 + scope 3)  69727.1936  100% 
The different sources of Greenhouse Gases 
emission from the Rajiv Gandhi South Campus, 
Banaras Hindu University can be broadly divided 
into four sectors these are : 
1. Energy sector : The energy sector of the 

campus includes both emission from scope 
one and scope two. It includes emission from 
electricity supply and cooking 

2. Solid waste : The emission from solid waste 
in the campus is the methane released from 
the dumping of solid waste.  

3. Transportation :  The transportation source 
includes emission from Fleet and commuting 

4. Land use : The source of emission from land 
use pattern in the campus includes use of 
Chemical fertilizers in the agriculture field of 
the campus. (Table 5) 

The maximum emission of greenhouse gases in 
the campus is from energy sector it contribute 
69630.53 MT eCO2which accounts 99.88% out 
of this 73.05% emission is come from off 
campus electricity production and 26.95% from 
on campus.  The on campus source of emission is 
the cooking process which uses LPG and coal as 
fuel. Out of this 26.95% on campus emission 
90.23% emission contributed by LPG and 9.76% 
from coal. This shows that the campus is 
environment conscious and use LPG for its 
energy  demand  which  is  cleaner than coal. The  

per person greenhouse gas emission in the fiscal 
year 2010 – 2011 is 53.76 MT eCO2. The street 
light in the campus alone contribute 26810.24 
MT eCO2 which accounts 52.709% emission 
from electricity consuming 178933.6 unit 
energy. (Table 6) 
As it has been clear from the above results that 
the maximum amount of greenhouse gases 
emission in the fiscal year 2010 – 2011 is from 
energy sector.  The energy sector contributes 
69630.53 MT eCO2 which accounts 99.88 % of 
total emissions from all the source of university. 
This sector contributes maximum emission 
because other sources of emission in the campus 
such as transportation, solid waste and land use 
contribute less. (Table 7) 
There are only one commuting bus which covers 
very less distance of 100 miles per trip between 
main campus of BHU and South campus of 
BHU. The fleet also consumes little diesel fuel 
per annum which is 2400 liter. The solid waste 
generation in the campus contributes methane 
emission because there is no recovery of 
methane. 
The maximum percentage of solid waste 
generation in the campus is food waste and 
organic waste which are dumped, it can be 
used for compost which will improve soil 
organic  matter  as  well as reduce contribution  
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to greenhouse gas emission. The emission 
from land use pattern is the chemical fertilizers 
used in the research agriculture field and 
garden. The emission from this source can be 

reduced by using compost and organic 
fertilizer. The per person emission of the 
equivalent carbon dioxide per annum in the 
fiscal year 2010 – 2011 is 53.76 MT eCO2. 

Table 6 : Sector wise emission of GHG from RGSC, BHU, India 

Emission sector in MT 
Emission MT 

eCO2 per 
annum 

(2010-2011) 

% 
Contribution 

  A. Energy 

99.88% 1. Electricity supply 50864 
2. Cooking 18766.53 
 Total 69630.53 

  B. Solid waste 78.06 0.112% 
C. Transportation 

0.0175% 1. Fleet 7.25 
2. Commuting 4.96 
 Total 12.21 

  D. Land use 
0.0092% 

1. Agriculture 6.3936 

Total (energy +  solid waste+  transportation + land 
use) 69727.1936 100% 

Table 7 : Categories of population, MT eCO2 emission in one year and its % contribution to 
total emission 

S\N Categories of 
population 

MT eCO2 emission 
2010–11 

% to eCO2 
2011 

1. Students 56286.72 80.72 
2. Staff 9784.32 14.03 
3. Faculty 3655.68 5.2428 

The maximum contribution to greenhouse gas 
in the campus is by the students as their 
population is maximum in the campus, it 
accounts 80.72% emission. Next to student is 
the staff in the campus which accounts 14.03% 
and faculty member contribute minimum 
emission in the campus, it is 5.2428%.      

CONCLUSION 
After analyzing the above result of carbon 
footprint of the Rajiv Gandhi South Campus, 
(BHU), Mirzapur which is calculated with the 
help of Clean Air Cool Planate calculator which 
is specially develop for the university and college 
campus.  It has been found that the maximum 
emission (99.88%) comes from the energy 
sector. The street light consumes more than 50% 
of purchased electricity at the campus which can  

be reduced to 35% by using CFL light. The 
electricity consumption can be totally reduced by 
using solar light for this purpose. The campus is 
also suitable for harnessing the solar energy as 8-
9 month in the campus region is summer having 
intense solar radiation. The rain water harvesting 
practice should be carried out so that the energy 
used in water supply can be minimized. The rain 
water harvesting is a need for the campus as 
there is a big problem of drinking water scarcity. 
The geological condition of the campus also 
supports it for surface water harvest as the strata 
of the region is rocky and impermeable. There is 
also sufficient food, kitchen and garden waste 
which are organic, this can be used for making 
compost and this compost can be used in the 
agriculture field for fertilizer. There is large bare  
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space in the campus so it can be utilized for 
plantation. The plantation is done with local 
native   species  which   can  grow  naturally  and  
sequest carbon dioxide. Thus we can say that the 
maximum contribution to the greenhouse gas 
emission from the campus is from energy sector 
and possibilities of equivalent carbon reduction 
are mostly depends on this sector. There are 
several possibilities to reduce emission from this 
sector such as using low power consuming lights, 
plantation in the campus, conducting monthly 
awareness program, using solar power to light 
street light at least. 
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