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Can we improve the TSG 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?



How to get from 51 billion tCO2e to 0?



Emissions 
about how we 
grow things





Should we 
live to eat or 
eat to live?



Global GHG 
emissions 
from food 
production

Poore, J., & Nemecek, T. (2018). Reducing food’s environmental impacts through producers and consumers. Science, 

360(6392), 987-992.



Carbon footprint of different types of food



GHG emissions 
from the food 
system

• The global food system 
accounts for one-third of 
human-caused greenhouse 
gas emissions

• Climate Change 
Conference (COP26) 
dedicated zero days to food, 
unlike other big polluters 
like the energy and the 
transport sectors

Prof Atul Jain and team. (2021). Global greenhouse gas emissions from animal-based foods are twice those of plant-based 

foods. Nature Food, 2(9), 724–732.



➢ Animals (such as cattle and 
sheep) produce greenhouse 
gases through a process 
called ‘enteric fermentation’ 
– when microbes in their 
digestive systems break 
down food, they produce 
methane as by product.

Atul Jain and team (2021). Global 
greenhouse gas emissions from 
animal-based foods are twice 
those of plant-based foods. Nature 
Food, 2(9), 724–732.



Food - Environment and Health

https://theconversation.com/ultra-processed-foods-are-not-only-bad-for-our-bodies-their-production-damages-our-en
    https://www.theguardian.com/society/2024/feb/28/ultra-processed-food-32-harmful-effects-health-review





Rice lifecycle 
from farm to 
fork

Remarkable Rice: how does rice grow
How It's Made: Rice
Agriculture : Rice Cultivation in India
Life cycle assessment (LCA) of rice

https://www.youtube.com/watch?v=kxAEiHCErSA
https://www.youtube.com/watch?v=ray8LsGvvgQ
https://www.youtube.com/watch?v=7w0XuoqvCFg
https://www.youtube.com/watch?v=JIL6N-SJsmg
















Are there ways to reduce 
field CH4 emission during
rice production?



Generative AI tool use: chatGPT for Rice
PROMPT: Please share a life cycle assessment of greenhouse gas emissions of rice from farm to fork in India.

Talk to a farmer, farm expert about the methods used
in your farm. Watch videos, read articles to understand
the entire lifecycle for this food item. 
Create your own supply chain geographically to know 
the distances for where your farm, processing unit, 
warehouse, retailer, etc. are.
Validate/replace values from other sources such as food 
databases, research papers if these values are reasonable?
Present your findings visually. 



Generative AI tool use: chatGPT for Rice
PROMPT: Please share a cradle to grave life cycle assessment of greenhouse gas emissions of rice in India.



Generative AI tool use: chatGPT for Eggs
PROMPT: Please share a cradle to grave life cycle assessment of greenhouse gas emissions of eggs in India.



Activity

• Let’s identify the most common foods that we eat.

•Only identify items which you eat at least 5 times in 
a year or more.

•We will assign a person each to do the life cycle 
assessment for each of the food items

https://docs.google.com/spreadsheets/d/1iMzlquEvspL4TBcJWqgx6zMJUtaewKCbhKMRbCWsNqc/edit?gid=1001139522#gid=1001139522


Food item LCA

• Poore, J., & Nemecek, T. (2018). Reducing food’s environmental impacts 
through producers and consumers. Science, 360(6392), 987-992.

Get the data from https://ourworldindata.org/food-choice-vs-eating-local

• Create an account on https://apps.carboncloud.com/climatehub/

Check out many different food items and their environmental impacts here

• Talk to farmers about the cradle to gate or beyond cycles

• Use generative AI tools

• Perform the LCA for the food item assigned to you for the Indian context. 

https://ourworldindata.org/food-choice-vs-eating-local
https://apps.carboncloud.com/climatehub/


Carbon footprint from annual food consumption 
(525 kgCO2e per year = 25% of TSG calculator)

• Breakfast – Dosa + Sambhar (3 days a week), 
Aloo Parantha + Curd (4 days a week)

• Lunch – 5 Roti + Green Veggies + Lemon

• Dinner – Dal + Rice (4 days a week), Pulao (3 
days a week)

• Use of cooking oil, ghee, cooking gas.

• Eat nuts, fruits in between.

• Sugar for seasoning.

• Things to be considered: Salt, Sweets, Pickle, 
Eating in restaurants, etc.

https://docs.google.com/spreadsheets/d/1_-pAACX_tHkObQqi17EttFg7aEs2utwA/edit?usp=sharing&ouid=115482371823671313393&rtpof=true&sd=true


Insights from the food emissions

Highest CO2 emissions are from curd, fruits, roti/parantha and rice for myself.



Assignment 3
Part A: Food item LCA

Please compute the environmental impact of the food item of your choice (assigned to you in the class) using the Life Cycle Assessment 
methodology. Please identify the goal and scope of your analysis, the life cycle model and the system boundary, state your assumptions, the 
functional unit and the life cycle inventory data used along with the sources. You should estimate the carbon footprint for the lifecycle of this food 
item. But you should also comment on one more life cycle impact assessment indicator from amongst water depletion, human health, human 
toxicity, air/water/plastic pollution, etc. for this item. For example, how much water is used from the cradle to grave of this product or what are the 
health concerns with the consumption of this food item, etc. 

Please create your own supply chain geographically to know the distances for where your farm, processing unit, warehouse, retailer, etc. are. Please 
talk to a farmer/farm expert/food processing expert about the methods used in your supply chain and share their insights with us. You can watch 
videos, read articles to understand the entire lifecycle for this food item. You can use generative AI tools for this assignment. Please validate values 
from other sources such as food databases, research papers to make sure that the life cycle inventory values for inputs/processes values are 
reasonable. Share the most important insights about your findings textually and visually. 

Please also find the consumption of this food item at the country level and how can the environmental impact be brought down for this food item 
(for example, you can also think of substitution of this food item with another food item).

Part B: Carbon footprint of annual food consumption

Please estimate the carbon footprint (in kgCO2e) of your food consumption on a yearly basis. Please use this spreadsheet as a template for your 
computation. Please share the calculations for each food item. Please also express your annual carbon footprint from your food consumption in the 
form of histograms, pie charts, etc to know which food items lead to higher GHG emissions. Please share your insights from this analysis. 

https://docs.google.com/spreadsheets/d/1_-pAACX_tHkObQqi17EttFg7aEs2utwA/edit?usp=sharing&ouid=115482371823671313393&rtpof=true&sd=true


Emissions for how we make things



Product Life Cycle Assessment

How is Paper made?
Are paper cups made 
of paper only? Link2

https://www.youtube.com/watch?v=7IP0Ch1Va44
https://www.youtube.com/shorts/r4u2JjKjL5o
https://www.youtube.com/shorts/r4u2JjKjL5o
https://www.youtube.com/watch?v=XjP791eqSoQ


Rice crop residue based products

Dharaksha Ecosolutions’ rice waste based foam

https://www.linkedin.com/feed/update/urn:li:activity:7235476552421883904/
https://www.linkedin.com/feed/update/urn:li:activity:7052131395489464320/


Edible 
Cutlery

https://www.linkedin.com/feed/update/urn:li:activity:7109856319523684352/
https://www.linkedin.com/feed/update/urn:li:activity:7109856319523684352/


Stone Paper

https://www.linkedin.com/feed/update/urn:li:activity:7067078643813924864/


Biodegradable fabrics

https://www.linkedin.com/feed/update/urn:li:activity:7121818014122930176/


Building a 
bottle house

https://www.linkedin.com/feed/update/urn:li:activity:7122160047144476672/
https://www.linkedin.com/feed/update/urn:li:activity:7122160047144476672/


Single-Use 
Plastic 
Water 
bottles

Prof Chetan Singh Solanki’s 
thoughts

Turning plastic waste into useful chemicals

https://www.linkedin.com/feed/update/urn:li:activity:7091043651950190592/
https://www.linkedin.com/feed/update/urn:li:activity:7091043651950190592/
https://www.linkedin.com/feed/update/urn:li:activity:7091043651950190592/
https://www.linkedin.com/feed/update/urn:li:activity:7091043651950190592/
https://www.linkedin.com/feed/update/urn:li:activity:7095388704239697920/
https://www.linkedin.com/feed/update/urn:li:activity:7095388704239697920/
https://scitechdaily.com/revolutionary-process-turns-plastic-waste-into-valuable-chemicals/


Follow the 5R 
strategy at 
home

https://www.linkedin.com/feed/update/urn:li:activity:7060902960880394240/
https://www.linkedin.com/feed/update/urn:li:activity:7060902960880394240/
https://www.linkedin.com/feed/update/urn:li:activity:7060902960880394240/


Should we take up this project?



LCA at the Fashion 
School, RCA

Rashmi’s work in MA Design Products

https://www.linkedin.com/feed/update/urn:li:activity:7128658742287429632/
https://www.linkedin.com/feed/update/urn:li:activity:7128658742287429632/
https://www.linkedin.com/feed/update/urn:li:activity:7132446741630464001/


Professional Education at MIT: LCA

https://professionalprograms.mit.edu/online-program-life-cycle-assessment/


Which 
materials have 

the highest 
carbon 

footprint?



Life Cycle Assessment

Source: https://eplca.jrc.ec.europa.eu/lifecycleassessment.html



ISO 
14040:2006

Life Cycle Assessment: Best Practices of 

International Organization for Standardization 

(ISO) 14040 Series, 2004

https://www.apec.org/publications/2004/02/life-cycle-assessment-best-practices-of-international-organization-for-standardization-iso-14040-ser
https://www.apec.org/publications/2004/02/life-cycle-assessment-best-practices-of-international-organization-for-standardization-iso-14040-ser
https://www.apec.org/publications/2004/02/life-cycle-assessment-best-practices-of-international-organization-for-standardization-iso-14040-ser


Design for Lifetime

https://www.youtube.com/watch?v=tlPIp_Kn7f4


LCA of a hair dryer

How does a hair dryer work?

Life Cycle Assessment Best Practices of ISO 14040 Series, Asia-Pacific Economic Cooperation 

https://www.youtube.com/watch?v=Z03i0b0Gd_s
https://www.apec.org/publications/2004/02/life-cycle-assessment-best-practices-of-international-organization-for-standardization-iso-14040-ser














Industry 
(Life Cycle of a 
PET bottle)

Source: https://www2.calrecycle.ca.gov/Publications/Download/1084?opt=dln
https://www.researchgate.net/figure/Schematic-illustration-of-PET-bottle-production-process_fig2_260602938

PET bottle manufacturing

LCA of PET bottles – Indian perspective
Open LCA PET bottles

https://www2.calrecycle.ca.gov/Publications/Download/1084?opt=dln
https://www.youtube.com/watch?v=kgGVbyVf1_U
https://drive.google.com/file/d/1WVQESV8W00dedrHyCyrCOP74mUQh7fg5/view?usp=drive_link
https://www.openlca.org/wp-content/uploads/2015/11/1412_GreenDelta_LSA-Case-study_Comparison-of-PET-bottles.pdf


Generative AI tool use: chatGPT for a PET bottle
PROMPT: Please share a cradle to grave life cycle assessment of greenhouse gas emissions of a PET bottle 
in India.



Scenario comparison

Source: https://www2.calrecycle.ca.gov/Publications/Download/1084?opt=dln

https://www2.calrecycle.ca.gov/Publications/Download/1084?opt=dln




System 
Diagram
with data
and model
boundaries



Detail of energy usage in the product system



Source: https://www.openlca.org/wp-content/uploads/2021/10/Report_Scooters_in_Berlin.pdf
OpenLCA: Case Study: Scooters LCA Using Ecoinvent 3.6

https://www.openlca.org/wp-content/uploads/2021/10/Report_Scooters_in_Berlin.pdf
https://www.youtube.com/watch?v=fakykrInvUc


Most 
commonly 
used products 
in our life?

Spreadsheet with kgCO2e for products used in households

Ecochain Mobius – ecoinvent database Product LCA preference form

https://docs.google.com/spreadsheets/d/1QouesosTAq0LBlqIPyd-dBjhKvbnpFUA_rAwso6Xphg/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1QouesosTAq0LBlqIPyd-dBjhKvbnpFUA_rAwso6Xphg/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1QouesosTAq0LBlqIPyd-dBjhKvbnpFUA_rAwso6Xphg/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1QouesosTAq0LBlqIPyd-dBjhKvbnpFUA_rAwso6Xphg/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1k7nwV8bHkJPVB0NDWu_Tn0tJH8b9zK8I/edit?usp=sharing&ouid=115482371823671313393&rtpof=true&sd=true
https://docs.google.com/forms/d/14lXV-NvuTY2Gig3U0OciXfucvYqLLNR2EgVWGL2-JRA/edit


Vigyan Ashram: self sufficient village
society composter

https://theprint.in/india/campuses-of-all-educational-institutions-should-be-carbon-neutral-by-2030-prakash-javadekar/1551107/

Examples from the Built Envt.

India has also allocated Rs 35,000 crore in the Union Budget for 2023-24 for priority capital investment 
towards energy transition and achieving the net-zero emission goal. 

https://vigyanashram.online/our-technology-demonstration/
https://theprint.in/india/campuses-of-all-educational-institutions-should-be-carbon-neutral-by-2030-prakash-javadekar/1551107/


Fab Lab Presentation

Fab City 
Network



- 6
3

- 4 Fab Lab Presentation



FAB CITY WANTS  TO 
BRING BACK 

PRODUCTION TO 
CITIES AND 

BIOREGIONS...



Fab City approach: From PITO to DIDO



The Fab City Global 
Initiative proposes for 
cities and regions to look 
at their production 
infrastructure as an 
ecosystem, that is 
complementary, and 
multiscalar.



Full Stack 
Seven 
Layers





Buildings

Source: 
https://www.oneclicklca.com/building-
life-cycle-assessment-ebook/





Lifecycle stages of a building



System 
boundary



Life Cycle 
Inventory



Impact assessment





Stages of life cycle assessment

Source: Aashish Sharma, Abhishek Saxena, Muneesh Sethi, Venu Shree,  Varun, Life cycle assessment of buildings: A review, 
Renewable and Sustainable Energy Reviews, Volume 15, Issue 1, 2011, Pages 871-875, ISSN 1364-0321,
https://doi.org/10.1016/j.rser.2010.09.008.

Source: https://www.oneclicklca.com/library/case-studies/

https://www.oneclicklca.com/library/case-studies/


Generative AI tool use: chatGPT for a residential 
building

PROMPT: Please share a cradle to grave life cycle assessment of greenhouse gas emissions of a residential 
building in India.

Embodied carbon footprint: 600-900 kgCO2e/m2



How Cement is made

Introduction to cement 
chemistry

Chapter 5: How we make 
things 

How to Avoid a Climate 
Disaster – Bill Gates

https://www.youtube.com/watch?v=8Qi00nO3thA&t=141s
https://www.youtube.com/watch?v=L4OLBNXMdHk
https://www.youtube.com/watch?v=L4OLBNXMdHk


How is iron made Link2
Bessemer Process for steel
Stainless Steel production

Chapter 5: How we make things 
How to Avoid a Climate Disaster – 

Bill Gates

https://www.youtube.com/watch?v=i6BIyQJZdTg
https://www.youtube.com/watch?v=k6vut9m-5xU
https://www.youtube.com/watch?v=npp2t3aVZBc
https://www.youtube.com/watch?v=5zwgI-pQ6kE


Which materials do we 
use the most today?

https://www.researchgate.net/publication/340967691_HEAs_High_Entropy_Alloys_for_advanced_systems_and_engines_Examination_Com
mittee/figures?lo=1, Michael Ashby, ANSYS

https://www.researchgate.net/publication/340967691_HEAs_High_Entropy_Alloys_for_advanced_systems_and_engines_Examination_Committee/figures?lo=1
https://www.researchgate.net/publication/340967691_HEAs_High_Entropy_Alloys_for_advanced_systems_and_engines_Examination_Committee/figures?lo=1


Can we improve the TSG 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?



Generative AI tool: chatGPT for internet kgCO2e
PROMPT: Please share a cradle to grave life cycle assessment of greenhouse gas emissions of the use of 
internet by a user.





Increasing demand for data putting 
energy and water supplies at risk

https://www.youtube.com/watch?v=LfOV7aHMGmw
https://www.youtube.com/watch?v=LfOV7aHMGmw




Can we improve the TSG 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?
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