
Designing Energy 
Efficient Websites



~4% of global 
greenhouse 
emissions

https://theshiftproject.org/wp-content/uploads/2023/02/TSP_5G_SYNTHESIS_ENG.pdf



https://ourworldindata.org/emissions-by-sector

5.8%
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https://ourworldindata.org/emissions-by-sector
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DIGITAL = GREENX
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2.2MB
average 
page 
weight 1,000 monthly 

views

26.4GB of data per 
year 9.5 KG of CO2 

per year





                  
https://siteefy.com/how-many-websites-are-there/#How-Many-Webpages-Are-There



https://www.acea.auto/files/ACEA-report-vehicles-in-use-europe-2022.pdf

500 pageviews
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How to make our 
websites more efficient



Average page 
weight

7MB

Largest page 
weight

36MB



58%

green hosting
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>7MB
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0.4MB 24.97MB

2.2MB

4MB

8MB

75% green hosted



Content = Data 

https://theshiftproject.org/wp-content/uploads/2019/03/Lean-ICT-Report_The-Shift-Project_2019.pdf

 Product Bloat.  Carbon heavy products.

So much content and so many 
features are built that are not 

used and never removed.

The more efficient technology has 
become the less efficient websites 

have become.



Step 1: Measure 



Website Carbon Calculator





Tools for measurement

● www.ecograder.com 

● www.websitecarbon.com 

● www.ecoping.earth/

● www.webpagetest.org/

● www.beta.backspace.eco/

● www.digitalbeacon.co/

https://www.ecograder.com/
https://www.websitecarbon.com/


Execution energy



CO2 calculation models



Sustainable Web Design (SWD) Model

The carbon intensity of 
electricity figures for the swd 
model include the the full 
lifecycle emissions including 
upstream methane, 
supply-chain and 
manufacturing emissions, 
and include all gases, 
converted into CO2 equivalent 
over a 100 year timescale.

This follows the approach 
used by the IPCC 5th 
Assessment Report Annex 3 
(2014), for the carbon 
intensity of electricity.

Data center 
usage

Network 
transfer

End user device usage Production

15% 14% 52% 19%

CO2

Grid carbon 
intensity



OneByte Model

Source: https://theshiftproject.org/en/lean-ict-2/



CO2.js



Web 
Performance

Web 
Sustainability



Cognizant Web Vitals Monitoring



Step 2: Green Hosting
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Step 3: Optimise



Define the purpose 
of the Website



Keep content
up to date



Reduce the amount 
of heavy assets



Reduce the amount 
of JavaScript



Keep tech stack 
up to date



Browser 
caching



Progressive design



Dark theme



European Parliament: 
Energy Efficiency means using less energy to 

produce the same result.



Energy Efficient Web

low

high

Impact

Reduce media files

Dark theme

Reduce Javascript

Update stack regularlyOptimise hosting

Optimise images, fonts, videos, ...

Remove stale content 



Energy Efficient Websites:
Using less energy to produce better result.



Learn more



Claire Thornewill Ines Akrap


