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ABSTRACT

This report presents the carbon footprint of Madhav Institute of Technology and Science (MITS),

Guwalior for the financial year 2019-20 and 2021-22. The purpose of taking two financial years is

to analyze the KgCO2 equivalent before COVID 19 and during COVID19 under lockdown.

1) which includes GHG emissions

The direct emissions of institutional-based activities (scope-
jons of imported electricity

{-om Diesel Generator and LPG cylinders, indirect energy emiss

(scope-2) and other indirect emissions (scope-3) which includes GHG emissions from Air

conditioners, Refrigerators, to and from motion of Students, teaching and non-teaching staff have

r Greenhouse gas emissions. Research boundaries, calculation methods, data

been considered fo
s, and Teasons for their

selection, differences between the emissions of two financial year

differences have been taken for assessment.

~_enhouse gas emissions are the significant cause of climate change so this paper is an effort to

areas of emissions. Total GHG emission in the

measure carbon footprint and identify key
and in the financial year 2021-22 is

financial year 2019-20 is emerged out 2178596.619 kgCo2eq
412294.22 kgCo2eq. Scope-3 in FY 2019 is considered to be

with 57.8%. key emission areas from all the three scopes ar

dominant over the other two scOpes
e identified and some general and

scope wise suggestive measures are provided to mitigate carbon emission and raise awareness

~mong students, teaching & non-teaching staff, which will help to achieve Environmental and

Financial sustainability.



ABSTRACT IN HINDI
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CHAPTER-1

INTRODUCTION

Carbon footprint refers to the emission of greenhouse gasses through direct and indirect
organizational activities (Goal. 2018). Greenhouse gasses trap the heat which tries to escape to
space and lead to the warming of the atmosphere also known as the greenhouse effect.
Disclosure of carbon footprint by any educational institution is important to understand and

identify key emission sources and then mitigation measures can be adopted for reduction of

carbon footprint (Sivaram, 2015).

These days, very few educational institutions have taken a stand to disclose their carbon
footprint. Madhav Institute of technology and science has taken a step forward to identify key

emission sources and then mitigation measures will be adopted.

The report indicates GHG emissions assessed for Madhav Institute of technology and science for
the financial year 2019-20 and 2021-22. The main objective behind taking two financial years is
to find out the differences between pre COVID duration and COVID duration (Sivaiani pm,

2013y

The project was carried out in three phases namely, planning, collection of data and estimation of
CO2 and then some suggestions for reduction of the same. Many site visits and surveys have
been done to collect the required data from various departments. Survey was carried out for 2

months in which both qualitative as well as quantitative data have been collected.

The project was successfully completed due to the cooperation of various departments and
supported by students, teaching and non-teaching staff (Sangwan et al. 2018).

The greenhouse effect is responsible for global warming and the phenomenon linked with global
warming is climate change including cyclones, non-seasonal rains, sea-level rise, landslides and
many more. This leads to huge damage to life and property. Principal drivers are Population
growth, economic development, urbanization, technology & innovation and climate change. Its
indirect drivers are food, recreation, energy, transport, construction. Its direct drivers are

Tourism, agriculture, extractive industry, shipping, coastal development, Aquaculture, capture
fisheries.
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Fig-1: Human activities that generate emissions

India's Nationally Determined Contribution (NDCs) has committed to reducing its emission
intensity per unit GDP by 33 to 35% below 2005 by 2030 under the Paris agreement. Thus to
accomplish these targets, Disclosing GHG emission by various sectors and setting practical

targets for reducing the same will help in achieving these targets. {Robinson etal. 2017).

This study will help students, teachers and other staff to understand the meaning of global
warming, GHG emissions and carbon footprint and an educational institution's input in it. Such
study will help students to build their knowledge in Environment related activities and will

understand the impact of their work associated with the environment and will consequently

benefit them with career opportunities in the field of climate change.

Carbon reduction in the college will give environmental benefits as well as it will promote

financial savings and will also increase competition among other institutions (Sivaram 2015)

The objective of the study
Compute different scopes e
finally analyze the result 5
efficient for reducing GHG

is to identify Key emission sources of GHG at the campus and

missions such as scope 1, scope 2 and scope 3 in the MITS and
nd provide mitigation measures that should be cost-

effective and
emissions (Goal. 2018).



CHAPTER-2

Study Area

Fig-2: Madhav Institute of Technology and Science

Madhav Institute of technology and science is situated in the semi-arid region of central India.
Summer temperature reaches up to 50°C while the winter temperature touches to zero. Thus
there is high variation in temperature difference between summer and winter. Airport is 6.5 km
away while the railway station is 5 km away from the main campus. MITS is situated
approximately at the center of Gwalior and public conveniences are available to reach any corner

of Gwalior. The total campus area is 44.6 acres while the academic building area is 4.2 Acres.

Campus is divided into two zones, one is residential zone with five hostels available where three
is for males and two is for females and the other zone is academic one. Campus consist four
major ground and several gardens. Institution has green campus with solar power plant which is
a renewable form of energy for college. MITS is focusing on increasing its renewable energy
capacity. There are total 47 courses which include engineering, architecture, computer
application, science, management and business administration. Average population of the

campus is 7285 with the number of students is 6120 and teaching and non-teaching staff is 297,



Fig-3: Satellite image of MITS with its longitudes and latitudes.

Reporting Entity: Madhav Institute of technology and science, Gwalior. The carbon footprint

was carried out at the campus of MITS College which is spread over 44.6 acres of land.

Reporting Period: 1 April 2019 to 31 March 2020 and 1 April 2021 to 31 March 2022.
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CHAPTER-3
BACKGROUND

3.1 Overview

» which has generated
In the year 1962, Rachel Carson has written the book “SILENT SPRING” whic fg ublic to
: 0
awareness about the environmental risks and then the following year caught the eye of p

a.
the Santa Barbara oil spill, which has spilling of 10500 gallons at the Santa Barbar

1969 Santa Barbara Oil Spill

Estimated extent
of the 1969 spill
{3 millign gallons)

Fig-5: Santa Barbara oil spill

Then the following year leads to BHOPAL GAS TRAGEDY, CHERNOBYL INCIDENT and

many more which ultimately lead to pollution and raised the global temperature.

There are five key drivers of environment as shown in figure.



Fig-6: Environmental Drivers

In the year 1972, for the first time, the United Nations gave serious thought to climate change at
an international conference held in Stockholm, Sweden. This resulted in the formation of the
United Nations Environment Programme (UNEP) whose objective is to assist developing

countries in implementing environmentally sound policies and practices (Arora, 2018}

Intergovernmental Panel on Climate Change (IPCC) is an intergovernmental body under the UN
that was formed in 1988 by two UN organizations, World meteorological organization (WMO)
and United Nations environment programme (UNEP). IPCC gives a report that supports
UNFCCC (Solanki et al. 2018).

In the year. 1973- European Environmental Action Programme

+ The United States enacts the Endangered Species Act

« Chipko Movement in India

Fig-7: Chipko Movement



First major UN conference took place in Rio de Janeiro “United Nations Conference on
Environment and Development" (UNCED) which is popularly known as Earth Summit. At the
Earth Summit, the United Nations Framework Convention on climate change (UNFCCC) was
opened for signature to curb greenhouse gas emissions and adapt to climate change. The
UNFCCC came into force in 1994 and signed countries are called parties and meet annually at
the conference of the parties (COP) (Sangwan, 2018). 21 COP took till date in which Kyoto
protocols and Paris agreement are the major long-duration agreements with binding nature over

the country to curb greenhouse gasses.

3.2 Different sectors affected by climate change are as follows-

3.2.1 Impact on biodiversity- Problems associated with biodiversity is

- Mass extinction rate

- Ecosystem degradation.

- Earth mass extinction.

- Direct pressure on global biodiversity are climate change, pollution, species
overexploitation, habitat loss and degradation,, invasive species, disease and their
potential threats.

The proportion of species in each extinction risk category: IUCN Red List of Threatened Species
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Fig-8: Proportion of Species in each extinction risk category



3.2.2 Impact on Coastal ecosystem-

- Coastal habitat loss
- Destroy of marine life
- Marine tourism decreases

- Economic losses

We depend on oceans,

drive

Healthy, productive oceans provide jobs. food and
economic growth They !-’eep the p!anet cool.

Oceans make up more Hearly 60 million "{ Fish is 5 Rey soxuC - Oreans contributa
than 70 percent of people work fisheres , -of protem for shmost $1.5 wrillion snnuaily
earth's suesf and acnmmtm ‘. 3 billion ae—tz:ﬁe — i gicbal economy

Fig-9: Importance of Ocean

3.2.3 Impact on Humans-

- Loss of life due to disastrous activities
- diseases

- Economic losses

- Migration

- Pressure on the resoureces lead to malnutrition, inflation, etc
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Fig-10: Impact of climate change on Human Health

3.2.4 Other impabts-

- Increase floods and droughts .
- Loss of glaciers

- Reduction in the resilience of the ecosystem
- Change in precipitation

- salinization

- soil erosion

- cyclones and typhoons

- earthquakes

- volcano eruptions

- forest fires and heat waves

- Increase in Global temperature
- Ocean Acidification

- Burden on Resources

- Declining Vegetation

- Economic losses

10
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3.3 Causes of Climate Change

3.3.1 Power Generation-

Burning of oil, coal and natural gases lead to large amount of Greenhouse gas emission. Even by
raising awareness and forcing countries to generate electricity through renewable means. Most of

the electricity is still generating by fossil fuels which is one of the prominent cause of increasing

global temperature.

World Electricity Generation by Fuel (Terawatt Hours)
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3.3.2 Goods Manufacturization-

cs, plastics and other goods

Energy produced for manufacturing of cement, iron, steel, electroni |
ot

; . . : ining releases a
are mostly generated from fossil fuels. Various industrial processes and mining

amount of greenhouse gases.

Human Activities that Generate Efpissions I

Industries

Fig-13: Human Activities That Generate Emissions

3.3.3 Deforestation-

Forest is cut down to gain resources such as wood, land, medicinal purpose, pasteurization and
many more lead to increase in the amount of carbon dioxide in the atmosphere because when

trees are cut they release carbon dioxide which they use in their growth and deforestation lead to

decrease in carbon sync thus world is more focusing on plantation.

Fig-14: Deforestation

12



3.3.4 Transportation-

Transportation is one of the major contributors of greenhousc gases (co2) emission because

public transportation such as buses, trains, ships, airplanes majorly work on fossil fuels and

private convenience such as cars, motor vehicles also majorly work on fossil fuels based oil.

Now world is preferring electric vehicles and promoting subsidies and tax rebate In purchasing

such environment friendly vehicles.

Human Activities that Generate Emissions

Transportation
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Fig-15: Human Activities that generate Emissions

3.3.4 Too much consumption-

Movement from one place to another place, eating food, using electronic devices, all basic living
requirements that is necessary to live and sustain release greenhouse gases. Thus optimum use of
electricity, vehicles, and devices is required. Otherwise this also become a big part of GHGs

emission.
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CHAPTER-4

Scope of the project:

SCOPE 1

SCOPE 2

SCOPE 3

This includes direct greenhouse gas emissions from
combustion of fuels, combustionof LPG in canteen and
chemistry lab, Diesel used in generators, fugitive
* emissions from refrigeration or air conditioning

equipment.

¥ =

This scopé écéounts for f@fhported ek-,:ctricity that is
consumed by the organization.

=

unts for mdlrect emission such as
emissions of GHG due to commuting of teaching, non-
teaching staff & students to and from the college, GHG
emissions due to waste generation across the campus
~and use of AC, Refrigerators, Printer, Projector,
~ Computers, etc.

Definition of different scopes under the I1SO-14064

14



Table-1: Various categories taken in different scopes.

CATEGORIES SUBCATEGORIES

SCOPE 1 Diesel Generator, LPG cylinders used by Girls hostels, Boys hostels &
canteen.

SCOPE 2 Imported electricity

SCOPE 3 Students, teaching & non- teaching staff, computer, Air conditioner

15




CHAPTER-5

Methodology for GHG Quantification

Firstly set the organizational boundaries which include all the campus areas such as Library,
Girls and Boys hostels, playgrounds, cafeteria and after selecting the boundaries, data was
quantified and validated. After that, different Sources of Scope such as 1,2 &3 should be
identified and listed through site visits. Emission factors were taken as per Indian standards for
the calculation of Carbon Dioxide equivalent for all the three scopes and finally Carbon footprint
measurement was carried out. Different Mitigation measures listed to reduce the emissions and
some suggestions and recommendations are also provided to reduce carbon emissions in college

(Sangwan. 2018).




CHAPTER-6
RESULT

6.1 SCOPE 1

This scope accounts for LPG and diesel consumption of two financial years, one of 2019-20 and
the other of 2021-22 means before lockdown and during lockdown. As the college and hostel
were closed due to COVID-19 thus there was no LPG consumption in the mess till FEB-28 and
the hostel reopened from March-1 thus only one month of LPG consumption was taken.
Emission factor of LPG and Diesel is 2.983 and 2.653 respectively and this data is taken by the
Ministry of Power.

Table-2: Category wise Scope 1 Consumption

Total

Financial year LPG cbnsumption | Diesel Consumption
2019-20 66500.002 KgCO2eq | 7428.4 KgCO2eq 73928.402KgC0O2eq
2021-22 1948.522 KgCO2eq | 9020.2 KgCO2eq 10968.722KgC0O2eq

GHG emission by Diesel has increased in the year 2021-22 because the number of generators has

been increased.

17




SCOPE 1 EMISSION(%)

Diesel
101%

LPG
88.9%

) Fig-17: Pie chart is showing scope 1 emissions (%) for different activities in the FY 2019-20.

As indicated above, maximum emission of GHGs are contributed by LPG cylinders which are
used by four hostels, staff, chemistry lab, and canteen. Diesel consumption is hardly 10% as
electricity supply for 24*7, thus the Diesel generator is used for very little interval while mobile

data has not been taken because the college has no vehicle of its own, thus no use of CNG.

SCOPE 1 EMISSION(%)

Fig-18: Pie chart is showing scope-1 emissions (%) for different activities in the FY 2021-22
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s no LPG consumption in

As due to lockdown, Hostels and canteen were shut thus there wa
e month of LPG

cooking of food till February month. Hostels reopened in March, thus only on

consumption was taken.

6.2 SCOPE-2

This is the GHG emissions due to electricity consumption by the college as mentioned in the

given table. Total electricity emission in the financial year 2019-20 was 845690.5 and in the

financial year 2021-22 was 401325.5 kg co2eq. As mentioned in the table, Maximum emissions

were estimated in the month of May followed by august, September. It was noticed that

maximum emissions were during the active months of college and minimum during the semester

break and mid-semester break. As the summer temperature reaches to 50 degrees thus use of AC,

Coolers are must for healthy lifestyle.

SCOPE-2 GHG EMISSION
BE 201920 [ 2021-22

125000
100000
75000
50000

25000

Fig-19- Bar Chart is <hooi o « o
& Chart is showing scope 2 emissions month wise Srom imported electricity.
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6.3 SCOPE-3

Table-3: Category wise Scope 3 Emission

Scope Activity | Students Teaching & | Computer Air conditioner
Non-teaching
staff

Kg CO2eq 243508.219 74695.5 A 180775 759999

Total GHG emission from Scope 3 is 1258977.719 kg co,eq, which is the highest among thre?e?
scopes in the financial year 2019-20. As mentioned in the above table, Scope 3 is subcategorized
into student’s data, teaching and non-teaching staff data, computers and Air conditioner data.

The strength of the college is 6120 and teaching and non-teaching staff is 297 and college has
more than 200 AC, thus the kgCO, from AC is the highest. '

In the year 2021-22, AC and Computers were not in use due to lockdown and classes were in

online mode so no to and fro motion in the college, thus for the financial year 2021-22. scope-3
carbon emission is considered to be negligible.

Total Kg CO, equivalent emitted by the college in all three scopes is 2178596.619 kg co2eq in
the financial year 2019-20. Scope-3 accounts for 57.79% while the other two scopes are less than
50. As Scope 3 is considered negligible for the financial year 2021-22, thus only scope 1 and

scope 2 data is only taken to calculate total Greenhouse gases emission of this financial year.

Total Kg COxeq of 2021-22 FY is 412294.22 kg COpeq.

20



SCOPE-3 EMISSION(%)

Computer o
14 4
Staft
Students . _AC
10 3% 650 A%
Fig-20: Pie chart is showing emissions (%) of scope-3 of FY 2019—20; .
Table-4: Scope wise emission for both the financial years.
Financial year | Scope 1 Scope 2 Scope 3 Total
2019-20 73928.402 845690.5 1258977.719 2178596.619
2021-22 10968.722 401325.5 - 412294.22

21
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CHAPTER-7

EXISTING FACILITIES

t of which 35%

Madhav Institute of technology and science spread over 44.6 acres offand ant o8 ilities which
o ies

of the land is covered with greeneries. MITS offers a satisfying range ol el

l . ]

. i ement of bio-
plant has been set up to avoid energy consumption based on fossil fuels. Manag

’s and waste
degradable waste and waste water is done properly by means of compost plant, STP’s

bins. The following table is showing generation of various types of waste in kg per day.

Table-5: Waste Generation in the college

Type Bio degr‘adable Non- Hazardous Others
Biodegradable
Amount 20 kg 2kg Nil <6kg

7.1 Some facilities are available to manage the waste are given below-

* 2 Compost plant
* Sewage water treated in STP’s located in college campus.

2 types of waste bins are available at campus for biodegradable and non-biodegradable
waste.

One side printed paper is reused for internal communication purpose.
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7.2 Greening the campus

Table-6: Total no. of plants in the campus

_ R SRS

Plant Type Approx. Number

Trees More than 2000 D
Shrubs More than 1000

Grass Cover 4.0 Acres

As mentioned in the above table Trees, Shrubs and Grass covers are present in sufficient
numbers and it covers about 35% of the total area of campus. Along with this, more than 50 trees

and 100 shrubs are planted in every financial year.

7.3 Energy Efficiency

o Electricity is saved by using LED bulbs.

e Solar Power Plant is installed in MITS. Monthly average of 1000-3000 units of electricity
is generated through solar panels.

e Use of Natural lights and Natural ventilation is promoted.

*  95% of the total Conventional bulbs are replaced by LED lights.

¢ Switch off drills are used in Campus.
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7.4 Initiatives for Environment are given below-

* Biodiversity conservation- Institute has lush green campus which provide habitat
to various species.

» Tree plantation Drivers- Periodically plantation drivers by students and staff of
campus.

» Ground water recharge- 12 units of Rain water harvesting system with depth
100 ft.

* E waste management- Collection of e-waste.

e Solid waste management- Garbage is lified from campus on alternate days by
local bodies.

n
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CHAPTER-8

Recommendations-

After analyzing the Carbon footprint of the institute, several reccommendations are provided to

reduce Co; equivalent and make the college campus environmentally friendly are given below-.

e Environment committee should be formed in the institute with at least 5 member of
different background( one member from Administration, others from hostel, canteen,
etc.) headed by one chairperson and they have to meet at least three times in a year and

has to submit report of steps taken towards the green environment in a year.

e Environment committee has to set a Reduction target that has to be achieved within a

defined year and carry out practice to achieve targets.

e Awareness campaigns such as conferences, meet-up, rallies and some competitions like
debate, poster, painting, and quizzes will help people to carry out best practice towards

the green and clean environment.

Fig-23: School Going Students promoting "SAI'E EARTH'
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Fig-24: Personal choices 10 reduce your combination to climate change.
8.1 Scope- 1
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27



Fig-25: Business trip going by college convenience.
Some Recommendations are provided to decrease LPG consumption are as follows-

« Food can be reheated in a microwave or induction thus can decrease in LPG consumption and
Try to cook the exact amount cf food by considering the number of students who are present in

the hostel on the daily basis so food doesn't go to waste and this reduces LPG consumption.

« Food waste from the hostel mess and canteen should be sent to the compost pit for making
manure and Biogas generated by the college should be used for small activities like cooking.

Sivaram pm.2015)

Fig-26: Promotion of Zero Waste.
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* Diesel Generator should not be used for all the classes and buildings. It should only have
connections with some conference hall, seminars and imported areas.

* Instead of using the LPG cylinders, canteen should have connection with central gas
pipeline which will bring transparency in process and will give economic advantage to
institute and as well as correct data can be identified through it.

o Energy reserve should be established by renewable energy which can replace diesel

generator.

MITS already have solar power plant but its capacity should be increased and explore other ways

of clean energy.

Due to the epidemic of COVID-19 in the financial year 2021-22, Institute was shifted to online
mode which resulted in negligible LPG consumption and diesel generator, Thus scope-1 was

considered negligible for this financial year.

Fig-27: LPG is a clean burning fuel.
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8.2 Scope-2

Scope-2 has the second highest GHG emissions. Some recommendations are provided to reduce

emissions are as follows-

o Sub-metering systems should be set that will help to identify high energy
consumption areas and then some mitigation measures will be designed to reduce the
emission from there.

e Posters should be displayed in the college premises for awareness purposes which
will help to understand DO’s and DON’'TS such as switching off the lights, fans,
ACs when it is not needed.

e College should develop renewable energy setup which will help in.reducing burden of
imported electricity and can even sell out energy to other organization in future and
this will generate awareness afnong other institutions also to reduce dependency over

fossil fuels bases energy.

75 saimhy off vhe fights sfior s

7y eQuipenent in
aurs

& s Yaed lights i1 Adjust your ihenmantat while

weiths polar LEDS. BBy 61d Uvernight

71 Awnid lesving the equipment in £ Dpan haloay daors & open the
Bandby mode Windows e Aight if poasile
Divg insexive dedoes

2/} Take shorter showsns
2 Podd Faple Drive, Hollywond,

Tornis POUZE « 5253134456
vrwr yaursebpagshele com

Fig-28: Save Energy

* Colleges should procure systems like computers, air conditioners, refrigerators etc by
considering the latest energy efficient technologies in the markets. For example- All in One

Units etc. (Goel. 2018)

Positive part- Our College already has installed a 100 KW solar plant capacity in Nov, 2019.
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8.3 Scope-3

e reason behind the highest

n thousand

Scope-3 has the highest GHG emissions among three scopes. Th
emission is that MITS has more than two hundred numbers of ACs and more tha

numbers of Computer systems. These machines use electricity for functioning and release heat.

Some suggestions are provided to reduce emissions are as follows-

Fig-29: Air Conditioner Repair Service.

« Retrofit old air conditioners to prevent leakage and timely maintenance of Refrigerators. Air

conditioners, computers and records should be maintained.

* Purchasing of new equipment should be assessed on the basis of emissions. For example- BEE

star ratings should be checked for purchasing ACs and Refrigerators. (Sangwan et al. 2018)

Lifecycle of Electronics

What happens during post productioas

g 5

e it |

oo )
.

oo, S

 Stotagel]

Fig-30: Lifestvle of Electronics.
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CHAPTER-9
Conclusion

The present study computes the carbon footprint of Madhav Institute of technology and science
for the financial year 2019-20 & 2021-22. One of the pioneer steps undertaken by the college to
disclose its carbon footprint and some recommendations are provided scope wise as well as
general to reduce its carbon emissions. The record will work as a benchmark to set reducing
targéts in the college and will help other educational institutions also to do the same. As we have
taken two financial years but FY 2021-22 was under lockdown thus college was shifted to online
mode of education and it reopened in the month of March thus CO2 eq of FY 2021-22 cannot be

taken as a benchmark. FY 2019-20 should be taken as a benchmark as in this duration college
was fully active in the offline mode.

This paper required face to face interaction and survey which raised awareness among students,

teaching and non-teaching staff other than the computation of the Carbon footprint of MITS.

This study has associated benefits of directional mitigation measures, reduction targets resulting
in saving resources. Setting of the policy and objective will help the MITS to achieve both
environmental and financial sustainability. This paper will encourage other educational
institutions to identify their key areas of emission and report the same. This will bring

informational exchange between the colleges and universities to share latest. sustainable and
cost-effective technologies & processes.

Overall, this project is a step towards contributing to India's nationally determined goals and to

achieve carbon neutrality by the Madhav Institute of technology and science.
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