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developer, accessibility specialist, blogger



not alone in worrying about the climate crisis



not alone in worrying about the climate crisis





Yes, we're all 
somewhat 

hypocritical. 
And…

Cover of Ariana Grande's single “Yes, And?”



We can make 
the world 

greener faster 
at work



EC Digital 
Strategy 

2030

2015 Paris 
Agreement







ICT emissions > aviation emissions



“If the internet 
was a country it 
would be the 13th 
largest emitter 
between Mexico 
and Brazil”
– Sustainable Web Manifesto  
(based on CO2 emissions in Our World in Data vs 
IT emissions data from Green Web Foundation)



“There is no 
magic button 
you can press”
– Hannah Smith (The Green Web Foundation)    
   at Pixel Pioneers 2022

youtube.com/watch?v=QZE2FuSDIoQ



Web Sustainability Guidelines



6 principles 
92 guidelines 
253 success criteria 
100+ contributors



User 
Experience 

Design

Web 
Development

Hosting, 
Infrastructure 

& Systems

Business 
Strategy & 

Product 
Management



Low 
Quick wins 

Medium 
Noticeable  
sustainable impact 

High 
Significant  
long-term benefit

Low 
Minimal 
implementation 

Medium 
Some changes  
are needed 

High 
Heavy refactoring 
required

Impact

Effort



Progress over 
perfection



What adds to 
the footpint of 
our services?

Data centres 
Emissions of server 
hardware (making 

and running)

Networks 
Data downloads/

uploads

10100101010
101010101010
101010101010
101010101010
101010101010
10100101010

Consumer devices 
Manufacturing laptops, 

phones, tablets that 
access the web



QUIZ TIME  

When does a phone cause 
most carbon emission?
a. before it is in your 

hands (production) 
b. during usage 
c. after you own it









Elimination 
vs 

offsetting



Elimination 
vs 

offsetting

Elimination



1. 

Make smaller 
web pages



Median 
website size 
is growing 
and growing…

2011 
467 kB

2025 
2678 kBData: HTTPArchive



“Shaving off 1kB in a file 
that is loaded on 2 million 
websites reduces CO2 
emissions by ~2950 kg 
per month.”
– Danny van Kooten

dannyvankooten.com/blog/2020/website-carbon-emissions



“Shaving off 1kB in a file 
that is loaded on 2 million 
websites reduces CO2 
emissions by ~2950 kg 
per month.”
– Danny van Kooten

~5 flights 
(AMS- NYC)

~118 kg  
of beef

dannyvankooten.com/blog/2020/website-carbon-emissions



Website 
Carbon 
Rating 
Scale 

based on Grams CO2e 
per pageview

websitecarbon.com/introducing-the-website-carbon-rating-system



websitecarbon.com



Note on the 
numbers

– HTTP Archive Web Almanac, Sustainability.

EASIER TO MEASURE 

transferred data, 
number of HTTP 
requests, and DOM size

SOMETIMES MISSED 

calculations in JS. 
CPU/GPU, memory. 
Real user journeys.



Sometimes measured, sometimes estimated

– Fershad Irani, The Nuance 
of Quantifying Digital 
Carbon Emissions at Green 
I/O Singapore, 2024.



Average Emissions per Page 
View (gCO2e) = ([(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))

Data transfer 
Amount of GB 
transferred when 
using a service

Carbon intensity 
Grams of carbon 
emitted per kWh 
at a given time.

SWDM

sustainablewebdesign.org/estimating-digital-emissions



thegreenwebfoundation.org/co2-js

• Estimate carbon emissions produced by 
transferring data on the internet. 

• Get different forms of grid intensity data, like 
annual average and marginal data by country. 

• Check if a website uses a known green web host.

CO2.js



3.1. Set goals based on potential 
impact considerations

WSG



CO2e emissions from 
government IT 

(2022-2024) 

-9%

gov.uk/government/publications/greening-government-ict-annual-report-2023-to-2024



Minimise images 
and videos



A Dutch City    Total page size: 1,2 MB 



A Dutch City    Hero image: 367 KB (32%)



“Detail is data”
– Emily Trotter (Nomensa)  on images  
   in  Planet Centred Design

youtube.com/watch?v=znz-f_QEGnQ



Ways to save images 
Blur or blur parts 

Remove some background 
Simplify image 

Use image compression



<img src="" alt="" lazyload="lazy" />



Reduce JavaScript 
and CSS



ecograder.com

http://ecograder.com


Dutch city 1 vs Dutch City 2
ecograder.com

http://ecograder.com


Dutch city 1 vs Dutch City 2
ecograder.com

1,3 ×  
more CSS

1,8 ×  
more script

http://ecograder.com


4.3. Compress files 
where it is beneficial

WSG



3.4. Tree shaking should 
be used to remove 
unnecessary code

WSG



3.4. Tree shaking should 
be used to remove 
unnecessary code

WSG

3.16 Dependencies are 
appropriately used and 
maintained

WSG



3.4. Tree shaking should 
be used to remove 
unnecessary code

WSG

3.16 Dependencies are 
appropriately used and 
maintained

WSG

3.21. Take advantage of 
native features and 
functionality

WSG



Dutch City 2
ecograder.com

248 kB  
in total in 2005

http://ecograder.com


ecograder.com

http://ecograder.com


logo_city.gif (2005)    310px by 70px 
4.31 kB

logo-denhaag.jpg (2025)     960px by 303px 
173.53 kB

“Make the    
             logo bigger”



gds.blog.gov.uk/2023/08/22/gov-uk-one-login-building-a-green-digital-service



5.2. Assign a sustainability 
representative

WSG



2. 

Support older 
devices



~100 books

Gerry McGovern, World Wide Waste

Only more sustainable once you've read



Don't be 
the reason 

users 
upgrade



Dutch CoronaCheck app 
required Android 6+, iOS 12+ 
There was a paper fallback.



Progressive enhancement 

Make functionality available in simpler ways 
before adding more complex ways.



“In 10 years nothing you 
built today that depends 
on JS for the content will 
be available, visible, or 
archived anywhere on 
the web.” 
– Tantek Çelik 

tantek.com/2015/069/t1/js-dr-javascript-required-dead



simpler version  
(eg content)

starting point for all



potentially fancier 
version

JavaScript loaded



Postal code

FIND STORES



Departure station

FIND TIMES simpler version

starting point for all



more complex version

location worked? It looks like you 
departing from  
London, UK. 

FIND TIMES



3. 

Choose green 
hosting 



4.1. Choose a sustainable 
hosting provider

WSG





The 
cloud 
is 

real



The 
cloud 
is 

real



Use or move to a 
green provider



Find out current state
thegreenwebfoundation.org



GWF lists 329 verified 
green hosting providers 

in 34 countries. 
Ask sales reps how 

theirs compares.





Factors include: 
renewable energy 

equipment longevity 
waste recycling 

 
From: WSG, 4.1



Consider 
timing



Carbon intensity 
How clean energy is 

at a given time  
(eg CO2/kWh)



Our team



Our team



Our team 
Anna 
Mei 
Jacob 
Ouiam  
David 
George







4. 

Only necessary 
features



Avoid technology 
that has relatively 
large energy use





AI



International Energy Agency, Electricity 2024, Analysis and forecast to 2026.



arxiv.org/pdf/2501.16548v1





Adding AI means  
adding magnitudes 
more emissions



“Emissions would increase 
by 60× for a GPT-3 style 
model; for a GPT-4 style 
model, it could be 200×.”
– Wim Vanderbauwhede

wimvanderbauwhede.codeberg.page/articles/google-search-vs-chatgpt-emissions



Training LLMs can 
involve unhuman 
strain on websites0

75

150

225

300



AI crawlers vs sysadmins

xeiaso.net/notes/2025/amazon-crawler



AI crawlers vs sysadmins

pod.geraspora.de/posts/17342163



AI crawlers vs sysadmins

drewdevault.com/2025/03/17/2025-03-17-Stop-externalizing-your-costs-on-me.html



AI crawlers vs sysadmins

drewdevault.com/2025/03/17/2025-03-17-Stop-externalizing-your-costs-on-me.html

diff.wikimedia.org/2025/04/01/how-crawlers-impact-the-operations-of-the-wikimedia-projects



Maybe let users 
opt-out of the 
heavy things



5.4 Communicate the 
ecological impact of user 
choices

WSG



Greener option 🌳

You could give users choice



Work on removing 
rather than adding



5. 

Weed out all 
the things



Reduce 
requests



Reduce 
requests Browser 

cache

Service 
Worker

CDN / 
Edge



Reduce 
requests
Show an image 
first, load video 
only when user 
wants it



Reduce 
requests
Only load the 
actual map 
when user 
clicks it



Less duplication



3.5 Redundancy and duplication 
in code should be avoided

WSG



Check third 
parties



Check this tool by Fershad Irani

aremythirdpartiesgreen.com

http://aremythirdpartiesgreen.com


Summary 
Make smaller web pages 

Support older devices 
Choose green hosting 

Design services that last 
Weed all the things



Thank you!
Thanks to: … 

hidde.blog/slides
Slides + links are live on



Links
HTTP Archive Web Almanac 2024, Sustainability. https://
almanac.httparchive.org/en/2024/sustainability 
GOV.UK, Greening Government Commitments ICT annual report 2023 to 
2024, https://www.gov.uk/government/publications/greening-government-
ict-annual-report-2023-to-2024/greening-government-commitments-ict-
annual-report-2023-to-2024    

https://almanac.httparchive.org/en/2024/sustainability
https://almanac.httparchive.org/en/2024/sustainability
https://www.gov.uk/government/publications/greening-government-ict-annual-report-2023-to-2024/greening-government-commitments-ict-annual-report-2023-to-2024
https://www.gov.uk/government/publications/greening-government-ict-annual-report-2023-to-2024/greening-government-commitments-ict-annual-report-2023-to-2024
https://www.gov.uk/government/publications/greening-government-ict-annual-report-2023-to-2024/greening-government-commitments-ict-annual-report-2023-to-2024
https://www.gov.uk/government/publications/greening-government-ict-annual-report-2023-to-2024/greening-government-commitments-ict-annual-report-2023-to-2024


Tools
Ecograder, https://ecograder.com/.    



Books
Gerry McGovern, World Wide Waste (2020). 



Technical specifications
Software Carbon Intensity (SCI) Specification. https://
sci.greensoftware.foundation/. 
Digital Services Ecodesign ISO standard. https://www.iso.org/standard/
86105.html  
Web Sustainability Guidelines. https://w3c.github.io/sustainableweb-wsg/ 

https://sci.greensoftware.foundation/
https://sci.greensoftware.foundation/
https://www.iso.org/standard/86105.html
https://www.iso.org/standard/86105.html
https://w3c.github.io/sustainableweb-wsg/

