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What is your carbon 
footprint?

HUMAN BEINGS 
USE

•Products 
(Industry)

•Shelter 
(Buildings)

•Mobility 
(Transport)

•Food 
(Agriculture)

CAUSING ENVT 
IMPACTS

•Climate Change

•Heat Waves

•Air Pollution

•Water Pollution

•Plastic Pollution

LEADING TO 
HEALTH EFFECTS

•Stroke, COPD, 
Cancers,

•Respiratory 
Diseases, Child

•and Maternity 
Health,

•Mental Health

https://www.footprintnetwork.org/our-work/ecological-footprint/

At a meta level, we are one with mother nature. 
Lead a life in sync with nature to be happy.

Does what you use, what you wear, where you live, 
how you move, what you eat affect you/ the earth?

Carrying capacity of the earth?

https://overshoot.footprintnetwork.org/how-many-earths-or-countries-do-we-need/#:~:text=The%20Ecological%20Footprint%20for%20the,if%20everyone%20lived%20like%20Americans


https://www.tatasustainability.com/Environment/CarbonCalculator

https://www.tatasustainability.com/Environment/CarbonCalculator




How to reduce your footprint?







Assignment 1: Carbon Footprint Calculation

Use the Tata Sustainability Group calculator to get an estimate of your carbon footprint. Please assume that 
you are living at your home for the calculations.
How many people stay in your home? What kind of home do you have? How many storeys in your 
building? Which floor(s) is your home at?
Please provide the calculations of your annual electricity bill in terms of units consumed. Which months is 
the bill higher and why?
Please share the calculations of annual cooking fuel consumption.
Please provide the calculations of your transport related emissions.
How does your overall carbon footprint compare with an Indian and at the world level on an average? What 
are your assumptions for this calculation? What are the aspects which are excluded from this calculation? 
What dates have you considered for your yearly calculation? Here is a spreadsheet to help with the 
computation of your travel, electricity and cooking bills.
Can you find five or more ways to reduce your carbon footprint? Can you become a Net Zero Human 
Being? It is suggested that the trees can absorb approximately 25 kg of CO2 per year ( CO2 absorption 
potential of a tree). Could planting trees help in bringing your energy consumption down?

Deadline

19th August 2024

https://www.tatasustainability.com/Environment/CarbonCalculator
https://web.iitd.ac.in/~jay/ddl313/topics/carbon_footprint/Carbon_Footprint_Calculation_v2.xlsx
https://ecotree.green/en/how-much-co2-does-a-tree-absorb#:~:text=A%20tree%20absorbs%20approximately%2025kg%20of%20CO2%20per%20year&text=It's%20based%20on%20the%20estimate,a%20whole%20host%20of%20factors.
https://ecotree.green/en/how-much-co2-does-a-tree-absorb#:~:text=A%20tree%20absorbs%20approximately%2025kg%20of%20CO2%20per%20year&text=It's%20based%20on%20the%20estimate,a%20whole%20host%20of%20factors.


Can we improve this carbon footprint 
estimate?

• Measuring energy consumption in buildings

• Understanding travel related emissions

• Estimating food related emissions

• Estimating product related emissions

• How about internet?

• Anything else?



Measuring energy consumption in buildings





What powers the 
world?

Source: 
https://frederickgreenchallenge.org/pages/handbooks/rs-
handbook/chapter1

Where Does Energy Come From?
https://dcmp.org/media/7454-where-does-energy-come-
from

Energy 101: Where Electricity Comes From
https://www.youtube.com/watch?v=AKuoIeupGHc

Thermal Power Plant | Boiler | Economizer | Turbine
https://www.youtube.com/watch?v=m4CwaKTQikw

How to make 220V Steam Dynamo - DIY Energy Genarator
https://www.youtube.com/watch?v=vfth8RT1j98

Power Generation
https://www.youtube.com/watch?v=F6YW8h8cML4

https://dcmp.org/media/7454-where-does-energy-come-from
https://dcmp.org/media/7454-where-does-energy-come-from
https://www.youtube.com/watch?v=AKuoIeupGHc
https://www.youtube.com/watch?v=m4CwaKTQikw
https://www.youtube.com/watch?v=vfth8RT1j98
https://www.youtube.com/watch?v=F6YW8h8cML4


Energy use in Iron & Steel Industry



Energy use in buildings in India

Minaal Sahlot , Saffa B. Riffat, Desiccant cooling systems: a review, International Journal of Low-Carbon Technologies, 
Volume 11, Issue 4, 15 December 2016, Pages 489–505, https://doi.org/10.1093/ijlct/ctv032

https://doi.org/10.1093/ijlct/ctv032


Eco-friendly ways of energy use
Source: https://www.energy.gov/energysaver/passive-solar-homes



New Delhi climate

Source: J. Dhariwal, R. Banerjee, Simulation based mixed mode building design, Materials Today: Proceedings, Volume 5, Issue 11, 

Part 2, 2018, https://doi.org/10.1016/j.matpr.2018.11.079.



Energy transformation

Source: https://mechanicalengineering.blog/law-of-conservation-of-energy/

Law of conservation of energy states that energy can change forms, 
but is neither created nor destroyed.





Units of Power



Energy 
measurements 
using Energy 
Monitors



Measuring 
Power 
consumption 
using a 
Smart Plug

Power consumption by Household Appliances

https://unepccc.org/wp-content/uploads/sites/3/2020/05/presentation-home-electricity-footprint.pdf


Energy Meter (with CT)
Power Factor = True Power/Apparent Power
Apparent Power = 373.4/0.31 = 1205 VA



Measurements for an inverter AC

AC setpoint = 23.5 C

AC setpoint = 30 C

AC off, ODU running

AC off, ODU also off



11-Aug-2024

Setpoint = 30 C
Setpoint = 26 C

Setpoint = 22 C

Setpoint = 18 C

OFF

(As the setpoint decreases, power consumption increases)
½ unit at high setpoint, 1 unit at setpoint in middle and 1.5 units at low setpoint
This will vary will weather depending on the cooling load.



Cooling load components for an AC



(Average Power Consumption = 28 W)

https://www.amazon.in/Voltas-Beko-Frost-free-Refrigerator-Silver/dp/B07KV2FL7P?th=1 

https://www.amazon.in/Voltas-Beko-Frost-free-Refrigerator-Silver/dp/B07KV2FL7P?th=1


Load Profile of an Iron





It typically charges in 4 hours from no charge to full charge.



Vampire Power for Mobile Phone 
Samsung Galaxy Note 20 Ultra 5G (fully charged)

https://www.gadgets360.com/mobiles/reviews/samsung-note-20-ultra-review-galaxy-note-20-india-price-5g-108-megapixel-s-pen-2285084


Electricity Bill



Demand side 
management

Shifting peaks – staggering the running of pump motors, AC, etc.
Behavioural Design



Emission Factors

Source: CO2 baseline database for the Indian 
Power Sector, December 2022
https://www.solar.com/learn/what-is-the-
carbon-footprint-of-solar-panels/

https://www.youtube.com/watch?v=j2WnaIN9yg0&t=274s
https://www.solar.com/learn/what-is-the-carbon-footprint-of-solar-panels/
https://www.solar.com/learn/what-is-the-carbon-footprint-of-solar-panels/


Coal vs. 
Solar PV 
GHG 
emissions



Computing emissions for how we plug in
Equipme
nt type

Equipm
ent 
Quantit
y

Operati
ng hours 
per day

Number 
of days 
used per 
year

Rated 
Power 
consumpti
on (W) of 
the 
equipmen
t

Power 
consumption 
(W) of the 
equipment

Shared 
with how 
many 
people

Energy 
consumption 
(kWhr)

Carbon 
Footprint 
(kg CO2 
equivalent)

Laptop 1 10 350 135 100 1 =10*100*350/
1000 = 350

280

Refrigera
tor

1 24 365 28 2 =24*365*28/(
2*1000) = 123

98

Fan1 1 16 270 
(except 
winter)

40 1 =16*270*40/1
000 = 173

138

Fan2 and 
so on

1 8 270 40 2 =8*270*40/(2
*1000) = 43

35

Energy consumption (kWhr) = (Equipment quantity X Operating hours per year X Power consumption (W) of 
one equipment) / (Shared with how many people X 1000) 
Carbon Footprint (kg CO2 eq) = Energy consumption X Emission Factor
Refer to Home Electricity Footprint document from TERI

https://drive.google.com/drive/folders/1-7-2SOtjO-ooS4qoYD_cckrgTl2XF7pa?usp=sharing
https://drive.google.com/file/d/1QWv4jgy_HuRzOqaBX_TrH4vK6uzjPg31/view?usp=drive_link


The world 
is your 
oyster!



Walkable cities in the world

https://www.forbes.com/sites/laurabegleybloom/2024/06/30/ranked-the-30-most-walkable-cities-in-the-world-
according-to-a-new-report/



Cities with congestion or less walkability



A book with a picture of a person

Description automatically generated

https://www.mkgandhi.org/articles/gram-swaraj-its-relevance-in-present-context.php
https://vikaspedia.in/social-welfare/rural-poverty-alleviation-1/rashtriya-gram-swaraj-abhiyan

A 15 minute city

https://www.mkgandhi.org/articles/gram-swaraj-its-relevance-in-present-context.php
https://www.mkgandhi.org/articles/gram-swaraj-its-relevance-in-present-context.php
https://www.youtube.com/watch?v=mnb9OF_19Rg


https://theurbanmycelium.com/william-whyte-recipe-for-
good-public-spaces/



Energy Efficient mode of transportation



Fuel Production Processes
https://transportgeography.org/contents/chapter4/transportation-and-
energy/#:~:text=The%20dominance%20of%20petroleum%2Dderived,a%20more%20complicated%20storage%20system.



Energy consumption by Fuel Type for Transport Sector 
https://transportgeography.org/contents/chapter4/transportation-and-
energy/#:~:text=The%20dominance%20of%20petroleum%2Dderived,a%20more%20complicated%20storage%20system.



Crude Oil extraction

A Look into the Refining Process - CME Group

https://www.youtube.com/watch?v=6PgjA3HISmw
https://www.youtube.com/watch?v=EI3OM7ok8cI


How does 1 litre of petrol yield 2.3 kg of CO2 emissions?

Petrol consists of Octane C8H18 [= 12*8/(12*8+18) = 84% Carbon] and other hydrocarbons. 
Petrol density = 0.75 kg/litre
Can you do this for Diesel/CNG?



Fuel consumption for a flight

Source: https://www.carbonindependent.org/22.html#:~:text=CO2%20emissions%20from%20aviation%20fuel,CO2%20per%20passenger%20per%20hour.

You can relate 90 kg CO2 eq per person per hour to 50 billion tons CO2 eq per year for planet!
Can you similarly compute the CO2 emissions for a train/car/public transport/bike ride? 

https://www.carbonindependent.org/22.html#:~:text=CO2%20emissions%20from%20aviation%20fuel,CO2%20per%20passenger%20per%20hour.




Emissions for how we get around

You can use other emission factors as well 
based on your own assumptions for the flight,
rail, metro, etc.



Emissions 
about how we 
grow things



Emissions for how we make things



Measuring other emissions



Assignment 2

Please compute the annual energy consumption and the corresponding CO2 emissions from the electricity use in 
your home and the places you frequently visit during your stay at your home. For instance, you might be going to 
the school, coaching class, office, etc. Please assume the emission factor for kgCO2e/kWh as per your Electricity 
Distribution Company's energy supply. Please use this spreadsheet as a template. 

How could you bring your electricity bill down? How much savings would it result in terms of cost and CO2 
emissions?

You have already computed transport emissions in assignment 1, which you can refine based on your improved 
understanding. Like before, please base your transport related emissions for your stay in your home. How can you 
bring these emissions down for yourself?

Let’s say that you have to undertake a leisure trip from Delhi to your favorite destination (greater than 300 km 
away from Delhi). What would be the emissions  (in kgCO2e) for the travel to the place and back if you undertake 
the travel by flight, train, bus, car, bike or a mix of transportation options? Which mode of travel would you choose 
and why?

Last date: 1st September



How to get from 51 billion tCO2e to 0?



Thank 
you!
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