
Connect on 
LinkedIn

Dijkstra‘s shortest path algorithm was 
applied to compute the paths with the 
lowest total weights. 
We’ve evaluated three methods:

Baseline: Traceroute hop sequence 
with minimum CI routing between 
traced hops.

Shortest: path with minimum total 
distance.
Lowest CI: path minimizing carbon 
intensity.
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• How can carbon-aware routing of data transmission 
across global internet infrastructures reduce the carbon 
emissions (CE) associated with AI training and 
inference?

• When is the optimal time to transfer data to reduce CE?

Background

• Deep learning enables advances in pathology and demands substantial 
computational power, resulting in considerable carbon dioxide equivalent (CO2eq) 
emissions.

• The energy required to transfer large datasets between infrastructures may further 
add to CO2eq emissions and deserves closer attention in sustainable AI research.

Pairwise Route Comparison

Table with CE of ten exemplary paths between city 
pairs for all three routing methods. The change of 
the carbon cost compared to the baseline method in 
percent is shown in columns ∆Base. . 

The data is averaged over 24h across four days in 
four different months (January, April, June, October).
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Weights of shortest graph are the 
cable lengths:

CI in gCO2eq/kWh
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Weights of CE graph are calculated using 
the following formula:

Question

Methods
Routing Algorithms

Los Angeles, USA to 
Zaragoza, Spain with 
carbon costs 38.16, 51.67 
(+35.4%), 22.41 (-41.3%)

Dublin, Ireland to 
Stockholm, Sweden 
with carbon costs 2.93, 2.55 
(-13.1%), 2.07 (-29.5%)

Results

Start Destination

Visualized Routes

Corresponding pairs of routes 
are connected by lines. 
Green lines: reduction in CE; 
yellow lines: equal CE.

Mean (std dev) emissions for:

Baseline: 46.89 (49.05), 
Lowest CI: 28.1 (25.34), 
Shortest: 43.98 (32.68). 
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