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Schilter, Schwaller, Laino, Balancing Computational Chemistry's Potential 

with Its Environmental Impact, Green Chem. 2024, 26, 8669.

Despite the widespread use of computational tools like DFT 

and molecular dynamics in studying chemical and climate-

relevant processes, the environmental impact of these 

calculations is not considered, highlighting the need for 

more awareness and reporting of the resources utilized in 

computational studies.
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Schilter, Schwaller, Laino, Balancing Computational Chemistry's Potential 

with Its Environmental Impact, Green Chem. 2024, 26, 8669.

Jevons Paradox: technological progress aimed at 

increasing the efficiency of resource use can paradoxically 

lead to an overall increase in resource consumption. 

= The pursuit of more accurate and capable NN models has 

resulted in architectures that are exponentially more 

computationally intensive, thereby offsetting the efficiency 

gains from hardware improvements.
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*final training

Probst, Growing Pains: Reacting to Negative Impacts of Deep Learning on Machine 

Learning for Chemistry, 2022, 10.26434/chemrxiv-2022-z6s5m.
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*final training

Probst, Growing Pains: Reacting to Negative Impacts of Deep Learning on Machine 

Learning for Chemistry, 2022, 10.26434/chemrxiv-2022-z6s5m.

US Dept of Energy, 2024.

1 GWh is

1.887 Million photovoltaic panels

100 Million LED bulbs

roughly 1.3 Million horses

0.5 Hoover dams
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Energy use of applied machine 

learning in biology and 

chemistry: the data on training 

times and exact GPU model that 

could be extracted from open 
access literature shows a 

general increase in electricity 

use per publication.

Probst, Social and Environmental Impact of Recent 

Developments in Machine Learning on Biology and 

Chemistry Research, 2022, arXiv:2210.00356.
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Strubell, Ganesh, 

McCallum, in the 

57th Annual Meeting 

of the Association 

for Computational 

Linguistics (ACL). 

Florence, Italy. July 

2019.

arXiv:1906.02243.
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Emissions for our 11 

experiments described in 

§4. For each model we 

show a vertical blue bar, 

where the top of the bar 

is

the max, the bottom is 

the min, and the black 

line represents the 

average emissions 

(across regions and time 

of year). First and

fourth quartiles are 

represented by the light 

blue at the top and 

bottom of each vertical 

blue bar. The largest 

training runs (e.g., 6

billion parameter LM) 

releases a significant 

amount of emissions, no 

matter the region (and 

recall the 6 billion 

parameter LM is only

trained for 13% of a full 

run, so a full run would 

emit about an order of 

magnitude more 

emissions than reported 

here). The smallest

experiments emit very 

little. Presented on a log 

scale, with references on 

the right indicating 

equivalent sources of 

emissions per the

United States 

Environmental Protection 

Agency [46].

Dodge et al., Measuring the Carbon 

Intensity of AI in Cloud Instances,

FAccT ’22, 2022.
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Breakdown of the four 

sources of Australian 

astronomers’ emissions. 

‘Per astronomer’ refers to 

the 691.7 FTEs including 

PhD students, postdocs 

and senior researchers.

Stevens, Bellstedt, Elahi, Murphy, 

Nat. Astron. 2020, 4, 843-851.
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The carbon footprint of 

predicting CO2 storage 

capacity in metal-

organic frameworks 

within neural networks.

A 28% decrease in 

MAE comes at a 

15,000% increase in 

the carbon footprint of 

model training.

Korolev, Mitrofanov, iScience 

2024, 27, 109644.
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