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https://www.izm.fraunhofer.de/en/abteilungen/environmental_reliabilityengineering/projekte/green-ic
t/study-on-the-electricity-demand-and-carbon-footprint-of-ict-in-germany.html https://www.theguardian.com/technology/2026/may/13/datacentres-electricity-consumption-uk-us-ai



Sustainable Software Engineering



...but...



How can we embed 
sustainability within 
our software teams?



1. Raise awareness



Raise awareness
● Every operation causes 

emissions
● We can measure and 

reduce these emissions
● Architecture decisions 

play a large role
● Highlight carbon 

emissions



Raise awareness
● Internal sessions
● Brown bag meetings
● Meetup
● Green IT chapter



2. Track emissions



Track emissions
● Emissions are not obvious
● Can’t be measures directly
● Various possible 

approaches



https://www.websitecarbon.com/



Average Emissions per Page View (gCO2eq) = 
([(OPDC × (1 - Green Hosting Factor) + EMDC) + (OPN + EMN) 
+ (OPUD + EMUD)] × New Visitor Ratio) + ([(OPDC × (1 - Green 
Hosting Factor) + EMDC) + (OPN + EMN) + (OPUD + EMUD)] × 
Return Visitor Ratio × (1 - Data Cache Ratio))

Sustainable Web Design Model

Data Transfer × EF × Carbon Intensity = Emissions

https://sustainablewebdesign.org/estimating-digital-emissions/





AWS Sustainability



AWS Sustainability



Tools for tracking carbon emissions



3. Build a case



Identify optimization potential

https://www.cloudcarbonfootprint.org/



Low-hanging fruits (1)

● Misconfigured autoscaling
● Easy to fix, big impact



Low-hanging fruits (2)



-70% emissions

(& costs)
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ROI of Decarbonization

✅ Cost reduction
✅ Better performance 
✅ Improved stability 

https://www.pexels.com/photo/positive-senior-man-in-eyeglasses-showing-thumbs-up-and-looking-at-camera-3824771/



4. Enter Product Management



How to include Product Management
● Set KPIs and budgets

● Sustainability as a non-functional 
requirement

● Introduce “sustainability debt”

● Green IT backlog

● Total carbon emissions
● Resource utilization rate
● Zombie count
● Data storage growth
● Response times
● Frontend page weight
● Slowest DB query
● Build pipeline execution time

Simple KPIs



Challenges



Challenges
● Startup situation

● Political shift

● 3rd party services

● Massive AI growth





How it went

● Throwback in 2025
● Working on improved 

data layer
● Huge efficiency gain





Lessons learned

https://www.ccnull.de/foto/rechteckiger-grasstreifen-mit-erde-darunter/1103099

● Driving sustainability from 
“below” is hard

● Don’t expect others to 
invest the same as you did

● Observability – data must 
be easily available for 
everyone



Wrap-up

● Sustainable IT reduces emissions 
and costs

● Needs management support to 
fully thrive

● Sustainability is an ongoing effort

https://www.pexels.com/photo/a-person-holding-a-paper-bag-4440797/
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Thank you!



github.com/github/GreenSoftwareDirectory

Green IT Resources

github.com/carstenwindler/green-it


