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Datace{ltres using 6% of electricity
supply in UK and US, research says
Industry body say:

; S energy consumption driven by Al u
15% globally in two years as it warns of societal baZklasll:

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

Green Software Principles

=

Energy Efficiency Hardware Efficiency Carbon Awareness
Consume the least amount Use the least amount of Do more when the electricity is
of electricity possible embodied carbon possible clean and less when it's dirty

Grean
Qt’/ Soltware
Foundation

greensoftware.org

@gative



...but...



How can we embed
sustainability within
our software teams?




1. Raise awareness



Raise awareness

Every operation causes
emissions

We can measure an_d
reduce these emissions

Architecture decisions
play a large role

Highlight carbon
emissions

Architecture decision

Event-driven updates

Estimated effort: L

Emissions:

Polling
Estimated effort: S

Emissions:




. Internal sessions

Raise awareness

. Brown bag meetings

- Meetup Green IT + PlanA= ¥
. Green IT chapter




2. Track emissions



Track emissions

CPU Power (Package) via RAPL - Package_0 © P

. Emissions are not obvious

. Can’t be measures directly

222222

- . Various possible
approaches

Commit: fc2483ecc3843a7e85b164e4446897a615e4mmmit: 34799ec75197282d2113ca728e353821d5773;



Website carbon resuits for

Oh no! This web page
achieves a carbon rating of F

This is dirtier than [EIEJ of all web pages globally
Learn about our rating system

This page was last tested on 5 Apr, 2026. Test again

j’? Oh my, is produced every
time someone visits this web page.

https://www.websitecarbon.com/



Sustainable Web Design Model

Average Emissions per Page View (gCO. eq) =

([(OP,. * (1 - Green Hosting Factor) + EM,.) + (OP + EM,))
+ (OP , + EM )] x New Visitor Ratio) + ([(OP. * (1 - Green
Hosting Factor) + EM_.) + (OP + EM,)) + (OP  + EM )] X
Return Visitor Ratio x (1 - Data Cache Ratio))

Data Transfer x EF x Carbon Intensity = Emissions

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

Carbon emissions summary o

Provides your total AWS carbon emissions calculated using both the market-based (MBM) and location-based (LBM) methods and the estimated savings from using AWS.
The savings represent the estimated carbon emission reduction due to AWS's carbon-free energy purchases.

Estimated MBM emissions Estimated LBM emissions Estimated emissions savings
& MTCO2e © % MTCO2e W MTCO2e
Emissions by scope (MBM) info Emissions by scope (LBM) info

Scope3 — Scope 1

} '

Total MTCO2e

Total MTCO2e




AWS Sustainability

Carbon emissions (MBM)

Carbon emissions (MTCO2e)

May 2025 Jun 2025 Jul 2025

m B AmazonS3 [l AmazonEC2

Aug 2025

Sep 2025

@D «
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Oct 2025 Nov 2025 Dec 2025 Jan 2026 Feb 2026
Timeline

Mar 2026




Tools for tracking carbon emissions

& Cloud Carbon Footprint
CODING;

[@ GreenFrame % E
CARBON

G D

KEPLER




3. Build a case
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Task Count

Count

1sh

10

5

04/12

@ TaskCount

Low-hanging fruits (1)

@ :

e I

04/19

. Misconfigured autoscaling

. Easy to fix, big impact



Low-hanging fruits (2

Savings opportunities i

Explore your savings opportunities using the filters below.

Resources with estimated savings @ Group related recommendations

Q, Filter distributions by text, property or value 1 {s}
Estimated monthly savings a Top recommended action v Current resource summary Recommended resource st
O US$14.78 Rightsize 1024.0 vCPU/2048 MB memory 512.0 vCPU/2048 MB mem
O US$14.78 Rightsize 1024.0 vCPU/2048 MB memory 512.0 vCPU/2048 MB mem
O US$13.60 Purchase Reserved Instances (Reserved Node) - 2 cache.t4g.micro in eu-we:
O US$9.01 Rightsize 512.0 vCPU/1024 MB memory 256.0 vCPU/512 MB mema
O US$7.21 Rightsize 512.0 vCPU/1024 MB memory 256.0 vCPU/512 MB memc



Cloud Usage

CO2e (metric tons)

b
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Spot
Instances

Reserved
Instances

Saving
Plans

Win-win




ROI of Decarbonization

Cost reduction
Better performance

Improved stability

Return — Cost — Investment

ROI =
Investment

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 Simple KPIs

Sustainability as a non-functional

: . Total iSSi
requirement otal carbon emissions

. Resource utilization rate

Introduce “sustainability debt” . Zombie count
. Data storage growth
Green IT backlog . Response times

. Frontend page weight
. Slowest DB query
. Build pipeline execution time




Challenaes




Challenges

. Startup situation

. Political shift

. 3" party services

. Massive Al growth
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How It went

. Throwback in 2025

. Working on improved
data layer

It's
complicated

. Huge efficiency gain




Carbon emissions (MBM) @l a | E)

Carbon emissions (MTCO2e)

May 2025 Jun 2025 Jul 2025 Aug 2025 Sep 2025 Oct 2025 Nov 2025 Dec 2025 Jan 2026 Feb 2026 Mar 2026
Timeline

[ Other [ AmazonS3 [ AmazonEC2




L essons learned

. Driving sustainability from
“below” is hard

. Don't expect others to
iInvest the same as you did

. Observability — data must
be easily available for
everyone

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



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/



Thank you!

Carsten Windler

Director of Platform @ Plan A

linkedin.com/in/cwindler
m carsten.windler@plana.earth
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Green IT Resources

J github.com/qgithub/GreenSoftwareDirectory

[=]eh 3, ]
ﬁ% github.com/carstenwindler/green-it
[=]




