
Is our software 
sustainable?



Software requires a lot of 
energy



«The Internet accounts for about 3.7% of the 

world’s carbon footprint»
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The effect where efficiency gains translate 

to increased demand and increased total 
resource use.

Jevons Paradox
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Source: npr.org
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Why Worry About 
Software Emission

Industries face growing demand for ”greenness”

Competitive advantage

IT consumes a lot of energy

Reporting requirements and compliance



About me
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Kent Inge Fagerland Simonsen

• About 20 years of software engineering

• PhD in Software Engineering from DTU

• Consultant, Coder, etc @ Tietoevry Create

• Advocating for sustainable software practices for about 
two years



Handprint
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Handprint vs Footprint

Handprint increase

• Reduce carbon footprint of other activity

• Positive impact on climate

• Impact should exceed cost

• Highest potential (probably)

Footprint reduction

• Reduce carbon footprint of current 
activity

• Positive impact on climate

• Direct impact
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Handprint: Example Teams

How much does a video call actually save

• one trip DUB-LHR = 176kgCO2e

• 1 hour video call streaming cost 
0,150kgCO2e

• (176*2) / 0,15 = 2347 attendees before 
flying to an in-person meeting is 
preferable.



Handprint: In BSD

• Efficient software causes less energy use

• Prolong lifetime of hardware

• ……



Handprint: Carbon Negative Software

Handprint – Footprint > 0



Footprint
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Web Sustainability

Confidential 24



Concerning Websites



BSD Web Results

26www.websitecarbon.com



Battle of the BSD Websites

27www.websitecarbon.com

BSD Frontpage emissions per 
view (gCO2e)

netbsd.org 0,01

freebsd.org 0,02

openbsd.org 0,03

http://netbsd.org/
http://freebsd.org/
http://openbsd.org/
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Are websites even that big?
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What to do?

• Green Hosting

• Compress data

• Optimize image size and format

• Careful with video

• Keep unused elements out of DOM, CSS..



Data
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Data; the new gold?
..or was it coal?





CSV (36 characters)

1234,John Doe,johndoe@example.com,30

XML (98 characters)

<person>
  <id>1234</id>
  <name>John Doe</name>
  
<email>johndoe@example.com</email>
  <age>30</age>
</person>

JSON (68 characters)

{
  "id": 1234,
  "name": "John Doe",
  "email": "johndoe@example.com",
  "age": 30
}

Protobuf (37 bytes)

0A 04 D2 09 0A 08 4A 6F 68 6E 20 
44 6F 65 12 13 6A 6F 68 6E 64 6F 
65 40 65 78 61 6D 70 6C 65 2E 63 
6F 6D 18 1E



Cloud & Waste
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Open Source & 
Containers

Confidential 44



Imagined example

• Software installed on 1B devices

• Used a singe J (Wh) more than necessary per day per device (on average)

• 1GWh of extra power use per day

• 365 GWh per year

• Emissions similar to  ~1.000 short airplane trips

• Now: imagine that there are hundreds of such projects



Concerning Containers
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Network: kWh/GB 0,059

Co2 factor g/kWh 481

Bytes 20 000 000

# containers 100

# downloads 5 000 000

GBs 10 000 000

Energy used 590 000

Emissions kg CO2e 283 790

Short flights 1 612



Content of a container
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Content of a container
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Content of a container
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Content of a container
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Challenge Can we remove wasted bits in 
our  micro-OS filesystems?
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Javascript
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Debugs Readme Pr week Pr year

Network: kWh/GB 0,059

Co2 factor g/kWh 481

Bytes 22 000

# containers 1

# downloads 270 000 000

GBs 5 940

Energy used 350,46 18 223,92

Emissions saved 
kg CO2eq

169 8 766

Short flights 1 258



CI Build & Test
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What do we do 
about it?





Source: https://www.netsecpros.com/secure-software-development-lifecycle/



A Green Coding SDLC

60

• Periodic Sustainability Review and 
Planning [6]

• Add activities to existing agile SDLC [7]

References:

[6] M. Dick, S. Naumann, Enhancing Software 
Engineering Processes
towards Sustainable Software Product 
Design, EnviroInfo 2010

[7] Howard, Michael, and Steve Lipner. The 
security development lifecycle, 2006.

Performance
testing

Experimentation





Source: 
https://app.electricitymaps.com/map
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Know your footprint

Make reducing 
emissions a goal

Avoid obvious waste



Thank you!
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• Any questions, comments are most welcome 

– Here and now!

– Kent.Simonsen@tietoevry.com
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