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Agenda

Intro to GSF and Green Software Engineering

Principles of Green Software 

Deeper dive into Carbon Awareness (demand shaping)

Carbon Aware SDK as a means for embedding CA in your 
applications 

SDK Demo 

Next steps
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What is the Green Software Foundation?

A non-profit foundation, aiming to build a trusted ecosystem 
of people, standards, tooling and best practices for Green Software

Mission

Build a trusted ecosystem of people, 
standards, tooling and best practices for 

creating and building green software.

Manifesto

We have published our manifesto, 
which is our declaration of the policy 

and aims of the Foundation. It 
describes the set of core values of the 

Foundation and how we 
operationalise those values.

Vision

Change the culture of building 
software across the tech industry, so 
sustainability becomes a core priority 

to software teams, just as important as 
performance, security, cost and 

accessibility.
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THE IMPACT OF GREEN SOFTWARE

Scope 1 Scope 3

Scope 2

Company
Software

Company Facilities 
Management

Energy 
Usage

Water 
Usage Single-use 

products

Business 
Travel

Leased Data Centers 
& Assets

The Greenhouse Gas Protocol defines scopes 1 – 3

Scope 1 – Direct emissions.
Scope 2 – Indirect emissions from electricity purchases, steam, heating, and cooling.
Scope 3 – Indirect emissions from downstream and upstream activities.

Scope of Green Software
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Green Software 
Principles

Core ideas behind building greener, more sustainable software
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Carbon and Energy 
Efficiency

Emit the least amount of carbon 
possible.

Use the least amount of energy 
possible.
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Greenhouse Gases

11

CO2eq
(carbon dioxide equivalent)
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Energy efficiency

Sources of Energy Minimising energy usage

12
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Climate Commitments

Understand the exact mechanism 
of carbon reduction.

13

Green Software Principles - continued

Measurement

What you can't measure, you 
can't improve.

Hardware Efficiency

Use the least amount of 
embodied carbon possible.
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Carbon Awareness
Do more when the electricity is cleaner and do less when it is dirtier

14
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… measures how much carbon equivalent is emitted per 
kilowatt-hour of electricity consumed

Carbon Intensity (in CO2e/kWh)

15
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Variability and Energy market

Buy less from fossil fuel plants Buy more renewable energy that have been curtailed Buy more from fossil fuel plants
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Time Shifting 
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  Location Shifting
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Demand Shaping



© 2021 Green Software Foundation

Carbon 
Aware SDK
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Understanding the return on investment
• What should we do to reduce carbon intensity 

significantly?  Where do we start?

Disparate integration approaches
• Teams reinventing the wheel each time

• Different approaches

• Different data providers

Teams blocked without data providers

Auditability

Carbon Aware Pain Points

Integrity of the approaches
• How can we be sure we were not, or are not 

Greenwashing?

Increasing pressure in legislature and 
regulatory compliance

Businesses need to get ahead of 
the problem
• Simply to understand the scale of the effort 

required for green software initiatives

Need for a unified approach
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Why a Carbon Aware 
SDK?

● Create carbon aware software and 

systems in a consistent way

● Measure operational carbon intensity for 

your platforms

● Run hypothetical models

● Identifying return on investment

● Prioritise carbon optimisation endeavours

● Centralise management of data providers
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Why a Carbon Aware 
SDK?

● Centralise carbon aware intelligence

> Provide capability across the business

● Abstract the data providers
● Abstract carbon logic from your software

● Seamlessly query across multiple data 
providers

● Protect and manage secrets/keys
● Caching, throttling, logging

● Standardisation of data sources 
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Demo in Jupyter Notebook

Easy visualisation of the tool "in action"

Demo of a Python library (OpenAPI
generated)

Used by Data Scientists
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Demo of CA SDK In Kubernetes environment

Tech used:

- Carbon awareness:

- Carbon Aware SDK

- Container orchestration:

- Kubernetes

- Communication:

- Dapr

- Redis

- Scaling:

- Keda
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Carbon Aware Pain Points Addressed

High integrity and 
auditability

Reporting and 
forecasting

Unified approach
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Wrap up
What to do next?

32
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Become a Certified Green Software Practitioner

34

Learn & validate your knowledge

Take the exam
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What do we need?

You!

Thank you to all our 
contributors
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Learn more at
greensoftware.foundation

https://greensoftware.foundation/
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Thank you for listening

Any questions?


