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Executive Summary 
 
This Green Audit evaluates the green practices of the Lakshmibai National Institute of Physical 
Education (LNIPE) and assesses its carbon footprint in terms of carbon dioxide equivalent 
(CO₂e). It provides a comprehensive analysis of the institute's carbon emissions from 
operations, carbon sequestration by campus trees, and carbon avoidance achieved through the 
implementation of green projects and sustainable practices. Additionally, the audit reviews the 
effectiveness of recent initiatives and offers actionable recommendations for continuous 
improvement. 

Key Metrics 

Metric FY 2022-231 FY 2023-24 Change 

Gross Carbon Emissions (tons CO₂e) 1,014.76 968.85 - 4.52% 

Scope 1 Emissions (tons CO₂e) 100.97 114.71 +13.60% 

Scope 2 Emissions (tons CO₂e) 913.79 854.14 - 6.53% 

Total Trees in the Campus (Nos) 2,399 2,851    +452 

Carbon Sequestration from Trees (tons CO₂e) 59.97 71.28 +18.86% 

Net Carbon Emissions (tons CO₂e) 954.79 897.57 - 5.99% 

Carbon Avoidance (tons CO₂e) 520.86 490.45 - 5.84% 

Total Carbon Mitigation (tons CO₂e) 580.83 561.73 - 3.29% 

Total Student Strength (Nos) 1,159 1,123    +36 

Carbon Intensity (tons CO₂e per student) 0.82 0.80 - 2.43% 

Values in bold indicate improvement compared to the previous year. 
 

Initiatives Taken by the Institute in FY 2023-24 

Initiative Description Impact 

Energy Efficiency 
Upgrades 

Replaced old appliances with 
more efficient ones. 

Improved energy efficiency and reduced 
energy consumption. 

Tree Plantation Planted 452 new trees on campus. Enhanced carbon sequestration capacity 
and improved campus greenery. 

Green Initiatives  Organized activities like Green 
Diwali Celebrations, the LiFE 
(Lifestyle for Environment) 
initiative, and Cleanliness Drives. 

Fostered a clean, plastic-free campus 
and promoted environmental awareness. 

Campus 
Sustainability Map 
Development  

Developed a Sustainability Map 
to geotag trees and environmental 
assets within the campus. 

Increased awareness among students and 
staff, improved decision-making, and 
facilitated better planning for green 
initiatives. 

 
1 The calculations for FY 2022-23 are updated with the introduction of carbon avoidance. 
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1. Introduction 
 

Climate Change is the defining issue of our time and we are at a defining moment. From 
shifting weather patterns that threaten food production, to rising sea levels that increase the risk 
of catastrophic flooding, the impacts of climate change are global in scope and unprecedented 
in scale.  

With the rise in global population, economies, and living standards, the amount of greenhouse 
gases (GHGs) in the atmosphere has reached record levels, resulting in global warming and 
climate change. To address this, governments and organizations around the world are pledging 
to achieve net-zero emissions of greenhouse gases. Government of India has launched a 
National Action Plan on Climate Change (NAPCC) outlining multiple National Missions on 
climate change, involving various stakeholders. 

Educational institutions are the key stakeholders that plays an influential role in local and 
national level policymaking by informing society through research and educating graduates. It 
sets ground for imparting responsible perspectives to the young minds who act as successful 
incubators for innovation, from which many sustainability initiatives originate. 

In this context, LNIPE Gwalior has been responsible and responsive for implementing green 
practises on campus, such as solar power, tree planting, rain water harvesting, solid waste 
management, and energy conservation. 

To improve the efficacy and impact of green practises as well as to meet with NAAC Criteria 
7; Institutional Values and Best Practices, the Institution has undergone the Green Audit. A 
green audit evaluates an organization’s environmental impacts in terms of carbon footprint, 
while also suggests the ways to reduce it through resource conservation and effective resource 
utilisation, and raising environmental awareness. 

 
1.1 About Institute 

 

The Lakshmibai National Institute of Physical Education (LNIPE), situated in Gwalior, India, 
has a rich history and a significant impact on the fields of Physical Education, Sports, and 
Research. Established as Lakshmibai College of Physical Education (LCPE) in August 1957 
by the Ministry of Education & Culture, Government of India, the institution evolved over the 
years. It initially operated as an affiliated college of Vikram University, Ujjain, and later 
became part of Jiwaji University, Gwalior, in 1964. Recognized for its national importance, 
the institution was renamed Lakshmibai National College of Physical Education (LNCPE) in 
1973. In 1982, it achieved the status of an "Autonomous College" of Jiwaji University and, in 
1995, gained recognition as a "Deemed to be University," subsequently being named 
Lakshmibai National Institute of Physical Education (LNIPE). 
 
LNIPE is dedicated to elevating the status of Physical Education through the production of 
high-quality teachers and leaders. It introduced the three-year Bachelor of Physical Education 
(BPE) in 1957, followed by the two-year Master of Physical Education (MPE) in 1963. A 
milestone was reached in 1980 when it became the first institution in India to offer a one-year 
program of Master of Philosophy (M.Phil.) in Physical Education. The institute also provides 
Ph.D. programs on both regular and part-time bases, along with various 
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Certificate/Diploma/PG Diploma courses in different disciplines of Physical Education and 
Sports. 
 
To meet professional degree standards and international benchmarks, the Bachelor of Physical 
Education (B.P.E.) course duration was extended to four years, renamed as Bachelor of 
Physical Education (B.P.Ed.), an integrated program. This course received recognition from 
the National Council of Teacher Education (NCTE) and University Grants Commission (UGC) 
in 2006. 
 
LNIPE holds the distinction of being the first "Deemed to be University" in the field of Physical 
Education in India, marking its unique place in South Asia. The institution has played a 
pioneering role in shaping the landscape of physical education and sports in the country. 
Through its comprehensive academic programs and a commitment to excellence, LNIPE 
continues to be a leading institution for the development of educators and leaders in the field 
of Physical Education and Sports. 
 

                                                                                                                             

 
1.2 Environmental Policy of an Institute 

The institute established its environmental policy in 2017 with the primary objective of 
maintaining a clean environment for students and all stakeholders. The policy focuses on 
preserving and enhancing greenery on the campus, conserving water, utilizing solar energy, 
recycling waste and wastewater, and reducing the overall carbon footprint. Throughout the 
year, the institute organizes various campaigns to raise environmental awareness among 
students and residents of the campus. 
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Figure 1 On-grid Solar power plant 

 
Green Diwali Celebration on Campus: No Single-Use Plastics or Firecrackers [12.11.2023] 



 
 

8 | P a g e  
 

 
Swachhta Abhiyan [02.10.2023] 

 

 
As part of the LiFEStyleForEnvironment initiative, students have pledged to save the environment and make positive 

changes in their daily lives [29.09.2023] 
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As part of the Azadi Ka Amrit Mahotsav, under the Meri Mati Mera Desh program by NSSLNIPE, 75 trees were planted at 

various locations across the institute campus [09.08.2023] 

 

LNIPE Campus Sustainability Map  
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2. Objectives of the Audit  
 
The objectives of green audit are: 

 Identify key emission sources of GHG in the institute. 
 Compute Scope 1 & Scope 2 emissions. 
 Record plant diversity in the campus and assess the carbon sequestration potential. 
 Evaluate the carbon avoidance from the green projects (i.e., solar power plant). 
 Estimate the gross and net emissions and provide recommendations on reducing 

carbon footprint of the Institute. 
 

3. Methodology 

The methodology adopted for this audit was a three-step process comprising of: 
 

1. Data collection: In this phase, exhaustive data collection was performed using different 
tools such as observation, survey communicating with responsible persons and 
measurements. Following steps were taken for data collection: 

 Site Visit 
 Data about the carbon emission sources, plants diversity was collected by 

observation and interview. 
 Electricity bills, solar power generation, LPG consumption data was collected 

from the responsible persons. 
 

2. Data Analysis - The carbon footprint analysis based on the international standard (A 
Corporate Accounting and Reporting Standard) was done for gross and net emissions 
estimation. The analysis also incorporated carbon avoidance factors to account for the 
institution's green projects and initiatives. 
 

3. Findings & Recommendations – On the basis data analysis results and site 
observations, steps for mitigating carbon footprint were recommended.  

 

4. Findings and Recommendations  

4.1 Carbon emissions  
 
For GHG accounting and reporting purposes, Carbon emissions are typically divided into three 
scopes:  

 Scopes 1 emissions are direct emissions occur from sources that are owned or 
controlled by the organization.  

 Scope 2 are indirect emissions due to electricity import.  
 Scope 3 covers other indirect emissions that are a consequence of the activities 

of the organization, but occur from sources not owned or controlled by it.  

However, because of data limitations and the lack of a consistent standard for measuring Scope 
3 emissions, this report is solely based on Scope 1 and scope 2 emissions. 
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4.1.1 Scope 1 Emissions 
 

i. Diesel Generators   
 
The institute is equipped with seven diesel generators for electricity backup. The total annual 
diesel consumption from all DG sets is approximately 3,080 Liters, resulting in an estimated 
8.25 tonnes of CO2 emissions. 

S. N DG Set UID Capacity (KVA) Location 
1 DG-1 250 Near HT Line 
2 DG-2 200 Near Conference Hall 
3 DG-3 125 Near Mess 
4 DG-4 125 Near Swimming Pool 
5 DG-5 125 Near Swimming Pool-2 
6 DG-6 125 Near Library 
7 DG-7 63 Near Water Tank -3 

*Diesel produces 2.68 kgs of CO2 per litre burnt.  

ii. Transportation 
 

From the observations, various categories of vehicles traverse the roads within the 
institute premises. The data collection and subsequent analysis were conducted based 
on these categories. As external vehicle data was unavailable, this report only considers 
vehicles domiciled on the campus. The estimation of carbon emissions from these 
vehicles is based on the following assumptions: 
 

 All vehicles entering the campus utilize the main entrance gate. 
 The average distance covered by motorcycles and cars is 1.5 kilometres, 

representing the measured to-and-from distance between the main gate, hostel 
area, administrative buildings, and staff quarters. It's noteworthy that 
Wednesday is declared a no-vehicle day, prohibiting the entry of two and four-
wheelers onto the campus on that day. 

 The assumed average mileage is 40 km per litre for two-wheelers, 14 km per 
litre for four-wheelers, 5 km per litre for minibuses, 12 km per litre for 
ambulance vans, 6 km per litre for tractors, and a fuel consumption rate of 5 
litres per hour for JCBs. 

 The average distance covered per minibus per day is considered as 60 km, with 
operations occurring on 250 days in a year. 

 The average distance covered by an ambulance is 500 km annually. 
 The average distance covered by a tractor is 250 km. 
 The average runtime for a JCB in a year is 40 hours. 
 Carbon emissions from burning 1 litre of petrol are estimated at 2.3 kg, and for 

diesel, it is 2.68 kg of CO2 per litre burnt. 
 

 
S. N Vehicle Type Nos Emission Factor Annual Emission 

1 Motorbikes 60 0.0575 kgCO2e/km 1.62-ton CO2e 
2 Cars 40 0.1914 kgCO2e/km  3.59-ton CO2e 
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3 Tractors 02 0.4466 kgCO2e/km 0.11-ton CO2e 
4 Minibus 02 0.5360 kgCO2e/km 16.08-ton CO2e 
5 Ambulance 1 0.2233 kgCO2e/km 0.11-ton CO2e 
6 JCB 1 13.4 kgCO2e/hr 0.54-ton CO2e 

Total Emissions 22.05 tonnes 
 

iii. PNG Consumption 
 

The institute utilizes Piped Natural Gas (PNG) for cooking purposes in the hostel mess and 
canteen. The estimated annual emissions associated with the use of PNG are derived from the 
institute's provided bills and are outlined below: 

Sr. No Particulars Observed Value Unit 

1 Annual PNG Consumption* 44,663 SCM 

38,370 Kgs 

2 PNG Emission Factor 2.20 kgCO2 per kg Fuel 

3 Emissions 84.41 tonnes 
*Estimated From PNG Bills (Avg. rate Rs 59/SCM) 

4.1.2 Scope 2 Emissions: Electricity Import 
 

The institute relies on grid electricity as its primary energy source. Since grid electricity is 
primarily generated from fossil fuels, it has a significant carbon footprint. The carbon emissions 
from electricity import are as follows: 

Sr. No Particulars Observed Value Unit 

1 Net Electricity Import from Grid 12,03,008 kWh 

2 GHG Emission Factor for 2023 
(India) 

0.71* kgCO2 per kWh 

3 Annual emissions 854.14 ton CO2e  

*Source: Central Electricity Authority of India 
 
4.2  Carbon Sequestration from Trees 
 
Estimating the amount of carbon sequestered by a single tree in one year is quite a complex 
process because it can vary depending on various factors such as the species of the tree, its age, 
size, and growing conditions. However, according to the Arbor Day Foundation, a mature tree 
can absorb more than 48 pounds (21.8 kg) of carbon dioxide (CO2) per year through 
photosynthesis. Some other sources suggest that it can go up to 50 kg per year. For our 
estimation, we have taken an average of 25 kg of carbon dioxide absorbed by each tree in one 
year, irrespective of their size, age, and species. The campus has over 2,851 trees, with the 
potential to sequester approximately 71.28 tonnes of CO2 per year. 

4.2.1 Plants’ diversity in the Institute 
 
Sr. No Plant Name Type Nos 
1 Guava Non-Native 107 
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2 Amla Native 120 
3 Mango Native 214 
4 Ashoka Native 298 
5 Arjun Native 50 
6 Banyan Native 25 
7 Belpatra Native 80 
8 Kadam Native 125 
9 Kachnar Native 61 
10 Kaner Native 48 
11 Gulmohar Non-Native 300 
12 Jamun Native 102 
13 Neem Native 498 
14 Peepal Native 50 
15 Pakhad Native 30 
16 Seetafal Non-Native 29 
17 Sagwan (Teak) Native 400 
18 Safeda (Eucalyptus) Non-Native 21 
19 Sehtoot (Mulberry) Native 80 
20 Sheesham Native 25 
21 Khajur (Date Palm) Non-Native 20 
22 Palm Non-Native 36 
23 Pomegranate Native 48 
24 Lemon Non-Native 25 
25 Amaltas Native 59 

Total 2,851 
 

4.3  Carbon Avoidance from Solar Power Plant 
 
The institute is equipped with a 650-kW grid-connected solar plant, the solar power generation 
data for FY 2023-24 is estimated to be 6,90,774 kWh. The carbon avoidance solar power plant 
is presented below. 

S. N Particulars Observed Value Unit 

1 Total Solar Power Generation in FY 2023-24 6,90,774* kWh 

2 GHGs emission factor 0.71 kgCO2 per 
kWh 

3 Carbon Avoidance (ton CO2e) 490.45 tonnes 

*Estimated from the provided solar power generation data from Oct 2023-Mar 2024 

4.4 Gross and net carbon emissions of an Institute (FY 2023-24) 
Particulars Sources/Sink Value Unit 
 
A. Scope 1 Emissions  

DG Sets 8.25 ton CO2e 
Transportation 22.05 ton CO2e 
PNG 84.41 ton CO2e 
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Total A  114.71 ton CO2e 
B. Scope 2 Emissions  Net Electricity Import from grid  854.14 ton CO2e 
C. Carbon Sequestration Sequestration from Trees 71.28 ton CO2e 
D. Carbon Avoidance  Solar Power Generation  490.45 ton CO2e 
 Gross Emissions (A+B) 968.85 ton CO2e 
 Net Emissions (A+B-C) 897.57 ton CO2e 
 Total Carbon Mitigation (C+D) 561.73 ton CO2e 

 

4.5  Carbon Intensity  
 
In FY 2023-24, the total student strength was 1,123, resulting in an annual carbon intensity of 
0.80 tons CO₂e per student per year. 

 

4.6 Recommendations 
 

1. Net Carbon Emissions: The institute's net carbon emissions for FY 2023-24 were 
recorded at 897.57 tonnes, reflecting a 5.99% reduction compared to the previous year. 
It is recommended that the institute continues its efforts to reduce energy consumption 
by: 

 Replacing outdated appliances with energy-efficient alternatives. 
 Maintaining and enhancing campus greenery to further offset emissions. 

 
2. Carbon Mitigation: Total carbon mitigation has slightly decreased from the previous 

year, primarily due to reduced solar power generation from the 650-kW solar power 
plant. The plant generated an average of 3.1 units per day in FY 2022-23, which 
dropped to 2.9 units per day in FY 2023-24, falling below the desired output. To address 
this issue: 

 Regular cleaning and maintenance of the solar panels should be prioritized. 
 Ensuring optimal performance of the plant will enhance power generation and 

contribute to improved carbon mitigation efforts. 
 

3. Carbon Intensity KPI: A new Key Performance Indicator (KPI), carbon intensity, has 
been introduced to measure carbon emissions per student. Efforts should be made to 
reduce this metric annually by implementing sustainable practices and engaging 
students in green initiatives. 
 

4. Paper Consumption KPI: Introducing a KPI to track paper consumption per student 
or staff is recommended to monitor and reduce paper usage. Promoting a paperless 
culture can further support sustainability efforts. Additionally, the procurement data for 
A4 paper should be documented and reviewed annually to assess and minimize 
consumption. 
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Annexure I 
Electricity Bills 
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Annexure II 
Solar Power Generation Data 

 

 

 



 
 

27 | P a g e  
 

 

 

 

 

 

 



 
 

28 | P a g e  
 

 

 

 

 

 



 
 

29 | P a g e  
 

Annexure III 
PNG Bill Statement 
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Annexure IV 
Diesel Consumption Report 

 


