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Designing Energy
Efficient Websites
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https://theshiftproject.org/wp-content/uploads/2023/02/TSP_5G_SYNTHESIS_ENG.pdf
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https://ourworldindata.org/emissions-by-sector
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https://ourworldindata.org/emissions-by-sector
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https://theshiftproject.org/wp-content/uploads/2023/02/TSP_5G_SYNTHESIS_ENG.pdf
https://almanac.httparchive.org/en/2022/page-weight
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https://theshiftproject.org/wp-content/uploads/2023/02/TSP_5G_SYNTHESIS_ENG.pdf
https://almanac.httparchive.org/en/2022/page-weight
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https://theshiftproject.org/wp-content/uploads/2023/02/TSP_5G_SYNTHESIS_ENG.pdf
https://almanac.httparchive.org/en/2022/page-weight
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https://theshiftproject.org/wp-content/uploads/2023/02/TSP_5G_SYNTHESIS_ENG.pdf
https://almanac.httparchive.org/en/2022/page-weight
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The Total Number of Indexed Web Pages

The size of the indexed World Wide Web

Number of webpage

30 hillion

As of 21 April 2023, there are over
30 billion web pages indexed on

the world wide web.

Size in billion webpages

efy.com/how re-there/ ages-Are-There
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500 pageviews

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

141.7 Million metric tonnes CO2

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

141.7 Million metric tonnes CO2

30 Million cars
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141.7 Million metric tonnes CO2

30 Million cars

&0
&




& cognizant

netcentric

Claire Thornewill Ines Akrap

Senior Web Performance Consultant Senior Web Performance Engineer

W3C Susty Web: Business and Product W3C Susty Web: Web Development
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How to make our
websites more efficient
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Average page
weight

7MB
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Average page 58%
weight

reen hostin
7MB 2 2
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Content = Data

So much content and so many
features are built that are not
used and never removed.

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

The more efficient technology has
become the less efficient websites
have become.
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Step 1: Measure
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Website Carbon Calculator

The original Website
Carbon calculator

Estimate your web page carbon footprint:

Your web page address
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Oh my, 0.55g of CO2 is produced every
time someone visits this web page.

This web page appears to be running on

sustainable energy
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Tools for measurement

e www.ecograder.com e www.webpagetest.org/

e www.websitecarbon.com e www.beta.backspace.eco/

e www.ecoping.earth/ o www.digitalbeacon.co/



https://www.ecograder.com/
https://www.websitecarbon.com/
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Execution energy
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CO2 calculation models
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Sustainable Web Design (SWD) Model

Data center Network End user device usage Production
usage transfer

15% 14% 52% 19%

Grid carbon
intensity



OneByte Model

Time spent on the
Action action
(min)

To send an email

To watch avideo online

Datasize
(byte, B)

Device used

Smartphone

Laptop

Smartphone

Laptop

Network used

FAN Wired

FAN WIFI
Mobile Network
FAN Wired

FAN WIFI
Mobile Network
FAN Wired

FAN WIFI
Mobile Network
FAN Wired

FAN WIFI
Mobile Network

Impact
(kWh)
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Hypothesis

1 MB email, 3 minutes

10 minutes video, 1080p quality

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

THE SHIFT

PR JECT
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CO2.js
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Performance
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Cognizant Web Vitals Monitoring

e

A Core Web Vitals g

Carbon footprint

Carbon footprint per page view over time

13018033118

CO2/ Page view Total CO2

74.7mg @ [¥0img [S0ss D 1599

$ $ g g $ $ $
<\\a \Q}Q ‘e@ ’\9\ q,»o '0)0 '&\Q

W\'\Q

& cognizant

netcentric



netcentric

Step 2: Green Hosting
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Step 3: Optimise
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Define the purpose
of the Website
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Keep content
up to date
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Reduce the amount
of heavy assets
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Reduce the amount
of JavaScript
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Keep tech stack
up to date
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Browser
caching
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Progressive design
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Dark theme
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European Parliament:
Energy Efficiency means using less energy to
produce the same result.
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Energy Efficient Web

high

Impact

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