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Questions



How do I know how good I am?
How do I measure?
Which tools should I use?
How accurate is an approach?
How do I find potential optimization?

Questions!

Who can impact my products 
sustainability?
Who is responsible?
How much effort is it?
How do I get management on board?
How do I get my team on board?
What do we have to do differently?
We are committed now what?
Do I need new processes?
What can XYZ do?

Does it really help?
Is it worth it?
Where can I find more information?
How do I raise awareness?
How can I educate my staff?
Are there certifications and how do I 
get certified?
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Challenges



The challenge of finding a good approach

• Must be easy to rollout and apply
• Must be predictable in outcome and cost
• Must be fast and agile
• Must be flexible and adaptable
• Must ensure other common software 

quality criteria
• Must facilitate knowledge exchange
• Must ensure sustainability optimization
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Code



C o d e  -  R e c o m m e n d a t i o n

Handbook of sustainable design of digital services

GR491, The Handbook of sustainable design of digital services | ISIT

https://gr491.isit-europe.org/en/


C o d e  - R e c o m m e n d a t i o n

Azure Well-Architected Framework

Sustainability workload documentation - Microsoft Azure Well-Architected Framework | 
Microsoft Learn

https://learn.microsoft.com/en-us/azure/well-architected/sustainability/
https://learn.microsoft.com/en-us/azure/well-architected/sustainability/


C o d e  - R e c o m m e n d a t i o n

AWS Well-Architected Framework

Sustainability Pillar - AWS Well-Architected 
Framework - Sustainability Pillar (amazon.com)

https://docs.aws.amazon.com/wellarchitected/latest/sustainability-pillar/sustainability-pillar.html
https://docs.aws.amazon.com/wellarchitected/latest/sustainability-pillar/sustainability-pillar.html


C o d e  - R e c o m m e n d a t i o n

GSF Patterns

Green Software Patterns | Green Software Patterns

https://patterns.greensoftware.foundation/


C o d e  - R e c o m m e n d a t i o n

Blue Angle

DE-UZ 215-202001-en-Criteria-V3.pdf (blauer-engel.de)

https://produktinfo.blauer-engel.de/uploads/criteriafile/en/DE-UZ%20215-202001-en-Criteria-V3.pdf


C o d e  -  R e c o m m e n d a t i o n

Sustainable API Design

CAT_API_Sustainable_IT.pptx (collectif-api-thinking.com)

https://www.collectif-api-thinking.com/assets/deliverables/worksites/50_CAT_API_Sustainable_IT.pdf


C o d e  –  T o o l s

Static Code Analysis



C o d e

Example 1

[Pereira]



C o d e

Example 2

[Bunse]



C o d e

Example 3

[Vautier]



C o d e

Example 4

[Jonuzi]



C o d e

Example 4

[Jonuzi]



C o d e

Example 4

[Jonuzi]



Build



B u i l d

best practices

•  Minify
•  Compress
•  Build changed code only



B u i l d  -  T o o l s

Slim toolkit

GitHub - slimtoolkit/slim: Slim(toolkit)

https://github.com/slimtoolkit/slim?tab=readme-ov-file


B u i l d  - T o o l s

Eco CI

Eco CI | green-coding.io

https://www.green-coding.io/de/projects/eco-ci/


B u i l d  -  E x a m p l e s

Compression

Does gzip save CO2? | green-coding.io

https://www.green-coding.io/case-studies/does-gzip-save-co2/


Test



T e s t

best practices

•  Only test changed code
•  Turn off Dev/Test environments when no 

one is working
•  Test environmental factors 



T e s t  - T o o l s

Web Tester

WebPageTest - Website Performance and Optimization Test

https://www.webpagetest.org/


T e s t  -  T o o l s

kube-green

GitHub - kube-green/kube-green: A K8s operator to reduce CO2 footprint of your clusters

https://github.com/kube-green/kube-green


T e s t  -  T o o l s

Green Metrics Tool

Green Metrics Tool | green-coding.io

https://www.green-coding.io/projects/green-metrics-tool/


Release



R e l e a s e

best practices

• Allow Configuration and set Eco-friendly 
defaults
• Have an end-of-life strategy
• Ensure support for old hardware
• Clean up left-overs



Deploy



D e p l o y

best practices

• Only deploy changes worth deploying
• Consider the sustainability of the deploy 

location
• Deploy during times of curtailment
• Use declarative Infrastructure as Code



D e p l o y

carbon awareness

Electricity Maps | CO₂-Emissionen des Stromverbrauchs in Echtzeit

https://app.electricitymaps.com/map


Operate



O p e r a t e

best practices

• Right size your infrastructure 
• Pay attention to Scaling
• Consider carbon awareness



O p e r a t e  -  T o o l

Keda

KEDA | Kubernetes Event-driven Autoscaling

https://keda.sh/


O p e r a t e  -  E x a m p l e

Branch magazine

Branch Magazine: A Just and Sustainable Internet for All - Branch (climateaction.tech)

https://branch.climateaction.tech/


Monitor



M o n i t o r

best practices

•  Delete old data
•  Only collect relevant data
•  monitor environmental factors/impact



M o n i t o r  -  T o o l s

Scaphandre

GitHub - hubblo-org/scaphandre: ⚡ Energy consumption metrology agent

https://github.com/hubblo-org/scaphandre


M o n i t o r  -  T o o l s

Kepler

GitHub - sustainable-computing-io/kepler: Kepler (Kubernetes-based Efficient Power Level Exporter)

https://github.com/sustainable-computing-io/kepler


M o n i t o r  -  T o o l s

Cloud Carbon Footprint

Cloud Carbon Footprint - An open source tool to measure and analyze cloud carbon emissions

https://www.cloudcarbonfootprint.org/


Plan



P l a n

best practices

• Optimize User Journeys
• Find solutions for the Jevons Paradox
• Design with user and device in mind
• Make the ecosystem a stakeholder
• Use media and formats appropriately



P l a n  - E x a m p l e

Dark Mode

[Dash]



P l a n  - E x a m p l e

Favicons



P l a n  - E x a m p l e

Favicons



P l a n  - E x a m p l e

Favicons

13KB
Original Option A Option B

2KB 1.7KB

6.143 gCO2eq 946 gCO2eq 804 gCo2eq 

32km 4.6km 4km



P l a n  - E x a m p l e

Favicons



Take away
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DevSusOps

Use Sustainability Meetings to introduce sustainability efforts into every part of your software and development process
Read more: Jochen Joswig on LinkedIn: Download: So kommt Nachhaltigkeit ins agile Projekt (atm only available in German)

https://www.linkedin.com/posts/jochen-joswig_download-so-kommt-nachhaltigkeit-ins-agile-activity-7035910170060685312-joD3


Green Software Development Principals

Minimal

Efficient

Aware

% % %

Transparent



Green Software Development Principals & Patterns

Minimal Efficient Aware
- Scale to Zero
- Cloud Resources
- Data collection
- Data retention
- Compression
- Bundle Size
- Feature Set
- Request frequency
- Request body size
- User interaction
- Dependencies

- Programming language
- Algorithms
- Implementation
- Dependencies
- Caching
- Hardware Use
- Device Lifespan
- Useful work vs. utilization
- Perfection???

- Carbon Awareness
- Demand Shifting
- Temporal
- Spatial

- Demand Shaping
- User Behavior
- Configurability
- Jevons Paradox

Transparent
- Accountability
- Monitoring
- Reporting
- Observability
- Carbon-Budget
- Scoreboards



Thank you for your attention

Jochen Joswig

LinkedIn
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