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* The methods discussed are for research purposes only, and are not indicative of Amazon’s business use cases for carbon footprinting.



Urgent need to de-carbonize the economy

1.5/2C requires “rapid and deep and, in most cases, immediate GHG emissions 
reductions in all sectors this decade”

- IPCC AR6 Synthesis Report
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Rapid Decarbonization
(for corporations)

NeurIPS Climate Change AI Workshop © 2024 Amazon.com, Inc3



Scope 3 emissions dominate for most businesses
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Scope 1 Scope 2 Scope 3
Direct
emissions Purchased 

electricity

Supply chain emissions

Life cycle assessment (LCA) – science of estimating impacts across the supply chain
Blanco, C., Caro, F. and Corbett, C.J., 2016. The state of supply chain carbon footprinting: analysis of CDP disclosures by US firms. Journal of Cleaner 
Production, 135, pp.1189-1197.



Carbon footprint of household products

CaML.: Carbon Assessment with ML. WWW 2023 · © 2023 Amazon.com, Inc5
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40%

Global carbon footprint1

Household products

Others
1. Ivanova, Diana, et al. "Environmental impact assessment of household consumption." Journal of Industrial Ecology, 2016.
2. Images licensed under CC BY, CC BY-NC

Brussel sprouts
2.1 kgCO2e

Butter
7.5 kgCO2e

Vase
14.1 kgCO2e

Plastic comb
2.7 kgCO2e

https://creativecommons.org/licenses/by/3.0/
https://creativecommons.org/licenses/by-nc/3.0/


Life Cycle Assessment (LCA)
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Challenges in Scaling LCA

• Expensive 

• Time consuming

• Expert dependent

• Extensive data collection
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Balaji, Bharathan, Geoffrey Guest, Venkata Sai Gargeya Vunnava, Jared Kramer, Aravind Srinivasan, and Michael Taptich. "Scaling carbon 
footprinting: Challenges and opportunities." In Proceedings of the AAAI Symposium Series, vol. 2, no. 1, pp. 35-39. 2023.
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Spend-based Carbon Footprint Estimate

Manufacturing footprint of Sneaker = (0.06 kg CO2eq/$) x ($60) = 3.60 kgCO2e

$60
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Emission Factor



Example of Emission Factor Selection for Spend-based Estimate

NeurIPS Climate Change AI Workshop © 2024 Amazon.com, Inc9



Selection with Retrieval Augmented Generation
Given Activity Input (real example)
FAC.WRC.OAL0508IN9.GRU - Combina o chave, 5/8 pol., 9-
1/2 pol. OAL (chave de extremidade aberta)

AI Paraphrase
The item is a 9 1/2 inch long combination wrench 
for use in warehouses and with basic tools.

AI Recommendation
NAICS title is 'Saw Blade and Handtool Manufacturing'. This 
covers the manufacturing of nonpowered handtools like 
wrenches, which is what the product is. 
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• Top-1 accuracy of 87% and Top-K accuracy of 98%

• 1000x cheaper than fully manual solutions

Human In The Loop Validation

9 1/2 inch long 
combination 
wrench

Saw Blade and Handtool Manufacturing

Motor Vehicle Supplies and New Parts

Hardware Merchant Wholesalers

Given activity is unclear to select EIF

EIF options do not match given activity
Annotators

Activity

USEEIO Industry Sectors
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Link to Paper



Thank you!

Email: bhabalaj@amazon.com
LinkedIn: https://www.linkedin.com/in/bharathanbalaji/ 

mailto:bhabalaj@amazon.com
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