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Environmental impacts of digital technology in the world, third edition, Green IT Association, 2025 (IENM 2025), https://t.ly/greeniteco.IENM2025
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Frontends drive network and server load



Web pages become heavier

https://httparchive.org/reports/state -of-the-web?start=2015_06_01&end=latest&view=list
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In the last 10 years, 
average web page size:
Åhas doubled 

(desktop)
Åhas tripled 

(mobile)

https://httparchive.org/reports/state-of-the-web?start=2015_06_01&end=latest&view=list
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How to determine the environmental impact of a 
web application?

Measure!
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Who are we?

ÁJan Kirchner
ÁGreen IT Consultant
ÁFocus: Frontend/ Fullstack development

ÁDavid Kopp
ÁGreen IT Consultant
ÁFocus: Backend development, DevOps, 

ecological assessment of IT systems

ÁFounded in 2022
Á IT Consulting focuses on Sustainability IN IT & Sustainability BY IT
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From energy to carbon

measured / estimated

static: global or regional average

dynamic: live, regional

LCA database
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energy consumption [Wh]

carbon intensity [g CO2/Wh]

embodied carbon [g CO2]

carbon emissions [g CO2]

×

+

=



Capturing the energy consumption
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energy consumption [Wh]

carbon intensity [g CO2/Wh]

embodied carbon [g CO2]

carbon emissions [g CO2]

×

+

=
Actual energy 
measurement

Data transfer as a 
proxy metric

Hardware utilization 
as a proxy metric



Server- side vs. client - side measurements

New challenges:

ÅDiverse hardware (from smartphones to desktops)

ÅNo direct control over the runtime environment

Å0ÍğßÄÍĊźƇÍóÍĆÚĦƇÄøóĊĔòăĐßøóƇÉÍăÍóÉĊƇøóƇøĐÞÍĆƇÙ·ÄĐøĆĊ
Ådisplay brightness, network connection, background apps, energy -
<*?270!68-.!Ŏ
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Green Software Tool Landscape
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https://landscape.bundesverband -green-software.de
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Green Software Tool Landscape
+·ĐÍÚøĆĦƇŷ§ÍÃĊßĐÍŸ
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Proxy Metric: Data Transfer
ÅData transfer can be easily captured
ÅUsed as proxy metric for energy consumption
ÅA conversion factor is needed (kWh / GB)
ÅTop- down approach based on global averages
ÅSegments: user devices, network, data centers

ÅOperational and embodied emissions

ÅMost widely used: Sustainable Web Design Model
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Sustainable Web Design Model
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ÅInput: amount of transferred data
ÅAdditional variables:
Åcarbon intensity of the grid (e. g. global: 494 g CO 2e / kWh)

ÅGreen hosting factor

ÅPercentage of recurring visits + percentage of resources in cache

ÅPopular implementation: CO2.js
ÅJavaScript library created by the Green Web Foundation

https://sustainablewebdesign.org/estimating -digital -emissions/
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Sustainable Web Design Model ŲCoefficients
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Operation Embodied

0.081

0.013

0.012

0.08

0.059

0.055

User Devices

Network

Data 
Centers

https://sustainablewebdesign.org/estimating -digital -emissions/

kWh / GB

27 % 27 %

20 % 4 %

4 %18 %

54 %

24 %

22 %
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Digital Carbon Rating
Converts estimated carbon emissions into an intuitive rating from A+ to F

https://sustainablewebdesign.org/digital -carbon-ratings/

Rating
Data Transfer 
(kB)

g CO2e per 
Page View

A+ 272 0.040

A 531 0.079

B 975 0.145

C 1410 0.209

D 1875 0.278

E 2419 0.359

F ů!ikhp ů!g#jmg
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EcograderWebsiteCarbon.com

https://ecograder.com/report/0D7go8uhRsXltVWwJx9PFfYRhttps://www.websitecarbon.com/website/eco -compute -io/
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https://digitalbeacon.co/report/eco -compute -io

Beacon
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Optimization Recommendations
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ecoIndex
Data Transfer + Complexity + Requests

13.11.2025 20

https://www.ecoindex.fr/en/result/?id=ec243ed4 -737c-4754-9f3b -d811cc6cfe47#score-details
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Data transfer as proxy: problems
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Source: Jacob, R., & Vanbever, L. (2023). The internet of tomorrow must 
sleep more and grow old. https://doi.org/10.1145/3630614.3630620

Typical power profile of network hardware

Access Network kWh/GB (2020)

Wide (WAN) 0.007

Fixed (FAN) 0.07

Radio (RAN) 0.2

Source: Coroama, V. (2021). Investigating the inconsistencies among energy 
and energy intensity estimates of the internet. Swiss Federal Office of Energy 
SFOE. https://vs.inf.ethz.ch/publ/papers/Coroama2021_InternetEnergy.pdf

No proportionality
ÅData ḕNetwork energy
ÅData ḕUser devices energy

Average values, concrete context is ignored
ÅPhysical distance

Å between user device and server 

ÅTransmission path
Å DSL, WiFi, mobile communications, satellite etc.

Energy intensity of network transfer in different access networks

https://doi.org/10.1145/3630614.3630620
https://vs.inf.ethz.ch/publ/papers/Coroama2021_InternetEnergy.pdf


0·Đ·ƇĐĆ·óĊÙÍĆƇ·ĊƇăĆøĥĦŜƇĠÞ·ĐŹĊƇßĐƇĠøĆĐÞš
What it's NOT good for:

Å Detailed carbon accounting Ÿ too imprecise

Å Consequential claims Ÿ not credible 
ÅHA*695.%!ÆEB!;.->,270!-*=*!?85>6.!+B![!PE"!B8>!<*?.-!\!40!FRǬÆ

What it IS good for: "Attributional Reasoning"

Å Internal allocation: "Department X is responsible for Y% of our data footprint"

Å Identifying hotspots and key drivers

Å Creating incentives to optimize

13.11.2025 22



Data transfer as proxy: positive effects

ÅDirect:
Less data = less processing, transmission, storage

ÅIndirect:
Leaner apps Ÿ longer device lifespans, less hardware waste

ÅCultural shift:
Encourages efficiency mindset

13.11.2025 23



Estimating carbon emissions of network impact

zĊÍƇĐÞÍƇ4óÍĆÚĦƇEóĐÍóĊßĐĦƇXøÉÍìƇŪê§Þŧ@*ūƇÙøĆ

ÅøăĐßòßĬ·Đßøó

ÅĐĆ·ÄêßóÚƇĆÍì·ĐßğÍƇßòăĆøğÍòÍóĐĊ

*ĔĐŜ

Å 4ĊĐßò·ĐÍĊƇƙƇ·ÄĐĔ·ìƇĊ·ğßóÚĊƇŪóÍĐĠøĆêĊƇÉøóƀĐƇĊÄ·ìÍƇìßóÍ·ĆìĦū

Å lÍăøĆĐƇĊÍă·Ć·ĐÍìĦƇųÉøóƀĐƇ·ÉÉƇĐÞÍƇóÍĐĠøĆêƇßòă·ÄĐĊƇĐøƇÄìßÍóĐŰĊßÉÍƇøĆƇp+EƇĊÄøĆÍĊ

Å zĊÍƇ·ĊƇÉßĆÍÄĐßøó·ìƇÄøòă·ĊĊśƇóøĐƇăĆÍÄßĊÍƇòÍ·ĊĔĆÍòÍóĐ

*øĐĐøòƇìßóÍŜ@ĔßÉÍƇøăĐßòßĬ·ĐßøóƇÉÍÄßĊßøóĊśƇÉøóƀĐƇÄì·ßòƇÍĥ·ÄĐƇĊ·ğßóÚĊ
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Estimating CO 2 emissions of network impact

https://www.green -coding.io/blog/network -carbon-emissions -in -green-software/
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Website Carbon Calculators ŲConclusion

Å*ÍóÍŀĐĊŜ
ÅH<=26*=287!8/!=1.!,*;+87!/88=9;27=!9.;!@.+<2=.!?2<2=!@2=1!52==5.!.//8;=

ÅH*<B!,869*;2<87!@2=1!8=1.;!@.+<2=.<

ÅiĆøÃìÍòĊŜ
ÅG*=*!=;*7</.;!*<!=1.!6*27!9;8AB!6.=;2,
Å6*B!5.*-!=8!/*5<.!,87,5><287<

ÅL698;=*7=!/*,=8;<!*;.!5./=!8>=
ÅX<.;!27=.;*,=287<%!D,,.9=270!,8842.<"!5*CB!58*-270"!?2<2=270!6>5=295.!9*0.<"!.=,#

ÅF869>=.&27=.7<2?.!+*,40;8>7-!*,=2?2=2.<%!D726*=287<"!M*?*V,;29=!,*5,>5*=287<"!.=,#

ÅF858;<!><.-"!-*;4!68-.!b*//.,=!=1.!.7.;0B!,87<>69=287!8/!=1.!<,;..7c

ÅO*,4!8/!-.=*25.-!*7*5B<2<!89=287<

ÅiøĊßĐßğÍŜ
ÅF;.*=.<!*7!27,.7=2?.!=8!;.->,.!-*=*!?85>6.
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How can we better measure environmental impacts?

ÅDirect measurement on the client side
ÅCPU/GPU/memory/energy monitoring
ÅMake the costs of complex DOM and CSS structures and JS parsing visible

ÅlÍÄøĆÉßóÚƇøÙƇ·ĊăÍÄĐĊƇøĐÞÍĆƇĐÞ·óƇŷéĔĊĐŸƇìø·ÉßóÚ
ÅReal usage scenarios with interactions

ÅAcceptance of cookies

ÅLazy loading of resources

ÅBackground activities
ÅAnimations, etc.

ÅProfiling for detailed analysis
ÅIdentification of bottlenecks

ÅHowever: Estimation of network impact is still necessary
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Proxy Metric: Hardware Utilization
Å*øĐĐøòŰĔăƇ·ăăĆø·ÄÞ
ÅXÍ·ĊĔĆÍƇĐÞÍƇĔĐßìßĬ·ĐßøóøÙƇÞ·ĆÉĠ·ĆÍƇ
ÄøòăøóÍóĐĊƇøóƇ·ƇĆÍÙÍĆÍóÄÍƇÉÍğßÄÍƇ·óÉ
ÄøóğÍĆĐƇßĐƇßóĐøƇÍóÍĆÚĦƇğ·ìĔÍĊ

Å*ßÚƇ·Éğ·óĐ·ÚÍŜ
ÅL=!*,=>*55B!6.*<>;.<!@1*=!1*99.7<!87!=1.!
,52.7=)

Å­ÍĐśƇÍóÍĆÚĦƇÄøóĊĔòăĐßøóƇóÍÍÉĊƇĐøƇÃÍƇ
Ä·ìÄĔì·ĐÍÉ
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Cardamon Web
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https://web.cardamon.io/reports/ANvF7

https://web.cardamon.io/reports/ANvF7


Cardamon Web
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Frontend Network

https://web.cardamon.io/reports/ANvF7

https://web.cardamon.io/reports/ANvF7


Cardamon Web ŲAnalysis
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GreenFrame CLI
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ÅInstallation

ÅMeasurement

$ curl https://assets.greenframe.io/install.sh | bash

$ greenframe analyze https://www.eco - compute.io/

Check configuration file
Retrieving Git information
Analysis is in progress locally

Docker version 27.2.0, build 3ab4256
Running 1 scenario(s)...

Analysis complete !

Result summary:

main scenario completed
The estimated footprint is 16.66 mg eq. co2 ± 2.6% (37.693 mWh).

https://docs.greenframe.io/commands/

https://docs.greenframe.io/commands/


0ßĆÍÄĐƇ4óÍĆÚĦƇXÍ·ĊĔĆÍòÍóĐ
Åon a generic device:

ÅGreen Metrics Tool / 
webNRG

ÅFirefox Profiler

Åon a real end user device:

ÅGreenspector Studio
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WebNRG
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WebNRGŲMethodology
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ÅEnergy Measurement using the Green Metrics Tool
ÅLoads the page using Playwright and waits for 5 seconds

ÅCPU + DRAM energy is captured via RAPL (2ms intervals)

ÅCached reverse proxy: Isolation from browser startup and network latency

ÅRendering Energy Label: A+ (best) to F
(25% power increments per grade)

ÅNetwork Traffic & Carbon
ÅCaptured at adapter level (actual transferred data)

ÅNetwork Data Label: Same grading system as the SWDM

ÅCarbon calculated using energy intensity model
(constant: 41 Wh/GB)

https://website -tester.green-coding.io/methodology.html
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WebNRGŲResults
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https://website -tester.green-coding.io/details.html?page=https%3A%2F%2Fwww.eco-compute.io
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§ÍÃYl@ŲXÍ·ĊĔĆÍòÍóĐƇ0ÍĐ·ßìĊ
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https://metrics.green -coding.io/stats.html?id=dc49d51a -b89f -4c8a-943e-e4c001dad428
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Greenspector Studio ŲMethodology
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Greenspector Studio ŲBenchmark
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Greenspector Studio ŲAnalysis
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Greenspector Studio ŲMeasurement Details
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O8*-270

Idle

Scrolling



Overview of results for eco - compute.io
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Methodology Tool Incl. server 
estimation

CO2e 
(mg)

Energy 
(mWh)

Notes

Data transfer 
as main proxy 
metric

WebsiteCarbon.com 120

Kastor 353

Beacon 444

Ecograder 460

ecoIndex 2160 own methodology, not SWDM

Hardware 
utilization as 
proxy metric

GreenFrameCLI 17 37.7

Cardamon Web (client) 80 92 only client

Cardamon Web (network) 40 82 only network (impacts are estimated)

Energy 
measurement

WebNRG (client) 2.9 6.7 only CPU + DRAM

WebNRG (network) 81 285 only network (impacts are estimated)

Greenspector Studio 590 18 low carbon intensity of France is used



Agenda
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Good & Bad Websites

Conclusion

Introduction

User Interactions

Methodologies & Tools



From Page Loads to Real Interactions

ÅIn reality, users interact with the website
ÅV,;855270"!,52,4270"!7*?20*=270Ŏ
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First step: Scrolling down

ÅThe simplest and most common page interaction

ÅOnly a few tools are including scrolling in their measurements 
by default
ÅGreenspector Studio: scrolling for ~3s

ÅCardamon: scrolling for 10s

ÅecoIndex: scrolling to bottom
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Scrolling on websites: eco - compute.io
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Tool Data (MB)

Greenspector Studio 1.14

ecoIndex 1.17

Cardamon Web 1.32

Ÿ Automatic s crolling with the tools did not work as expected!



Scrolling on websites: eco - compute.io

ÅTools are typically using window.scrollTo ()

ÅThis does not work on the eco - compute.io website, due to:

Å" height : 100%"makes the body the scroll container

ÅPossible workaround: document.body.scrollTo ()
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body, html {
height : 100%;

}



Scrolling on websites: developer - week.de

Tool Data (MB) Scrolling? Notes

Ecograder 1.3

WebNRG 5.3

Greenspector Studio 8.2 scrolling for 3 seconds

Cardamon Web 22.4 scrolling for 10s

ecoIndex 31.5 scrolling to bottom of the page

Big differences (web page contains a video that is lazy loaded during scrolling)
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User Journeys
ÅAutomated execution of a typical usage scenario in a (headless) browser

ÅAdvantages:
ÅEnvironmental impact of frequently used or resource -intensive use cases

ÅHelpful for reporting

ÅGood starting point for optimizations

ÅRecording of potentially resource -intensive aspects:

ÅAccepting cookies

ÅLazy loading of resources

ÅBackground activities

ÅAnimations

Å...

ÅApplying the Software Carbon Intensity (SCI) standard

13.11.2025 49



SCI for Web
Åroot & branch (makers of Cardamon) are currently working on 

this topic: https://cardamon.io/sci

ÅGreen Metrics Tool supports SCI within a single usage scenario
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Oliver Winks @ Green IO London (2025)
Source: LinkedIn

https://cardamon.io/sci
https://www.linkedin.com/posts/oliver-winks_i-had-a-great-time-speaking-at-green-io-activity-7376904073431904257-anAE/


Measuring the environmental impacts of 
automated user journeys ŲTools
ÅGreenFrame

ÅEnergy measurement: Conversion of utilization data into energy consumption

ÅAutomation: Playwright with headless browser

ÅCardamon
ÅEnergy measurement: Conversion of utilization data into energy consumption

ÅAutomation: Any tool (e.g., Playwright) with headless browser

ÅGreen Metrics Tool
ÅEnergy measurement: Energy measurement on reference device (server)

ÅAutomation: Any tool (e.g., Playwright) with headless browser

ÅGreenspector Studio
ÅEnergy recording: Energy measurement on real end device (smartphone/tablet)

ÅAutomation: Part of the tool; own DSL

13.11.2025 51



Energy Measurement with the Green Metrics Tool
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https://docs.green -coding.io/docs/prologue/measurement -process/

Docker Compose

Flow:
Å Shell Scripts
Å Playwright
Å Puppeteer
Å ...

https://docs.green-coding.io/docs/prologue/measurement-process/
https://docs.green-coding.io/docs/prologue/measurement-process/
https://docs.green-coding.io/docs/prologue/measurement-process/
https://docs.green-coding.io/docs/prologue/measurement-process/
https://docs.green-coding.io/docs/prologue/measurement-process/


Energy Measurement with the Green Metrics Tool
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name: "Website User Journey"

services :

playwright :

image: greencoding /gcb_playwright:v21

flow :

- name: Execute user journey

container : playwright

commands:

- type : console

command: python3 /repo/playwright - flow.py

usage_scenario.yml (excerpt):



Energy Measurement with the Green Metrics Tool
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browser = await playwright . chromium . launch ( headless =False , args =[ " -- headless=new" ], slow_mo =2500 )

context = await browser . new_context ( viewport ={ "width" : 1280 , "height" : 720 })

page = await context . new_page ()

# Load Home Page

await page . goto ( website_url )

# Wait, until the cookie banner is visible

await page . locator ( '#uc - main - dialog' ). wait_for ( state ='visibleó)

# Accept cookies

await page . get_by_role ( 'button' , name=óAccept all'). click ()

# Wait until the cookie banner disappears

await page . locator ( '#uc - main - dialog' ). wait_for ( state ='hiddenó)

# Go to page ñProgramò

await page . get_by_text (óŸProgram' ). scroll_into_view_if_needed ()

await page . get_by_role ( 'link' , name=óŸProgram'). click ()

# ...

playwright -flow.py:



Scenario: Load the home page, accept cookies, 
scroll to the bottom of the page
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launchBrowser

browserGoToUrl ,$WEBSITE_URL

# Load home page

assertNotExistsId ,uc - main- dialog

measureStart ,CHRGT_home_no_cookies

pressEnter

pause,${PAUSEAFTERACTION}

waitUntilId ,uc - main- dialog

pause,${PAUSEAFTERLOAD}

measureStop

# Measure background activities

measureStart ,PAUSE_home_no_cookies

pause,${PAUSEDURATION}

measureStop
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Greenspector Measurement Script
# Accept cookies

measureStart ,CHRGT_home_accept_cookies

clickById ,accept

pause,${PAUSEAFTERLOAD}

measureStop

# Measure background activities

measureStart ,PAUSE_home_accept_cookies

pause,${PAUSEDURATION}

measureStop

ʢ 'Ï ÔÏ ÔÈÅ ÂÕÔÔÏÎ Ƨγ0ÒÏÇÒÁÍƨ

measureStart ,SCROLL_to_button_to_pogramm

scrollToText Ɨγ0ÒÏÇÒÁÍ

pause,${PAUSEAFTERACTION}

measureStop
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Resource consumption & environmental impacts



Results per Step
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Time Energy Network



Tool Overview: Our Recommendations

Measurement Assessment

Methodology Data transfer as the 
main proxy metric

Hardware utilization 
as the main proxy 

metric
Energy measurement Analysis of best 

practices
Manual profiling in the 

browser

Tools

Å CO2.js
Å Website 

Carbon 
Calculator

Å Ecograder
Å Kastor
Å EcoIndex.fr
Å Klimatest
Å Beacon
Å ...

Å GreenFrameŪƍū

Å Cardamon 
Web

Å WebNRG / 
Green Metrics Tool

Å Greenspector 
Studio Ūƍū

Å GreenIT -
Analysis

Å Ecograder
Å Kastor

Å Firefox Profiler
Å Chrome 

DevTools
Å Safari Web 

Inspector
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ŪƍūƇOnly really useful in the paid version

https://developers.thegreenwebfoundation.org/co2js/overview/
https://developers.thegreenwebfoundation.org/co2js/overview/
https://www.websitecarbon.com/
https://www.websitecarbon.com/
https://www.websitecarbon.com/
https://www.websitecarbon.com/
https://ecograder.com/
https://ecograder.com/
https://kastor.green/
https://kastor.green/
https://www.ecoindex.fr/en/
https://www.ecoindex.fr/en/
https://klimatest.cleaner-web.com/
https://klimatest.cleaner-web.com/
https://digitalbeacon.co/
https://digitalbeacon.co/
https://greenframe.io/
https://greenframe.io/
https://web.cardamon.io/
https://web.cardamon.io/
https://web.cardamon.io/
https://website-tester.green-coding.io/
https://website-tester.green-coding.io/
https://website-tester.green-coding.io/
https://greenspector.com/en/greenspector-studio-it-environmental-footprint-websites-applications/
https://greenspector.com/en/greenspector-studio-it-environmental-footprint-websites-applications/
https://greenspector.com/en/greenspector-studio-it-environmental-footprint-websites-applications/
https://github.com/cnumr/GreenIT-Analysis
https://github.com/cnumr/GreenIT-Analysis
https://github.com/cnumr/GreenIT-Analysis
https://github.com/cnumr/GreenIT-Analysis
https://ecograder.com/
https://ecograder.com/
https://kastor.green/
https://kastor.green/
https://profiler.firefox.com/
https://profiler.firefox.com/
https://developer.chrome.com/docs/devtools/performance
https://developer.chrome.com/docs/devtools/performance
https://developer.chrome.com/docs/devtools/performance
https://webkit.org/web-inspector/timelines-tab/
https://webkit.org/web-inspector/timelines-tab/
https://webkit.org/web-inspector/timelines-tab/


Agenda
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Conclusion

Introduction

Methodologies & Tools

Good & Bad Websites

User Interactions



What makes websites good or bad?
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What makes websites good or bad?
Rendering Energy Score Network Data Score

wiktionary.org
A A+

bits -und -baeume.org
A F

apple.com

dm.de
F F
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wiktionary.org
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wiktionary.org

https://website -tester.green-coding.io/details.html?page=https://www.wiktionary.org
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https://website-tester.green-coding.io/details.html?page=https://www.wiktionary.org
https://website-tester.green-coding.io/details.html?page=https://www.wiktionary.org
https://website-tester.green-coding.io/details.html?page=https://www.wiktionary.org
https://website-tester.green-coding.io/details.html?page=https://www.wiktionary.org
https://website-tester.green-coding.io/details.html?page=https://www.wiktionary.org


wiktionary.org
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https://www.websitecarbon.com/website/wiktionary -org/

https://www.websitecarbon.com/website/wiktionary-org/
https://www.websitecarbon.com/website/wiktionary-org/
https://www.websitecarbon.com/website/wiktionary-org/


wiktionary.org
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https://web.cardamon.io/reports/H6KcS

https://web.cardamon.io/reports/H6KcS


wiktionary.org

ÅOnly 6 requests
ÅOnly 139 kB
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bits - und - baeume.org
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bits - und - baeume.org

https://website -tester.green-coding.io/details.html?page=https://bits -und -baeume.org
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https://website-tester.green-coding.io/details.html?page=https://bits-und-baeume.org
https://website-tester.green-coding.io/details.html?page=https://bits-und-baeume.org
https://website-tester.green-coding.io/details.html?page=https://bits-und-baeume.org
https://website-tester.green-coding.io/details.html?page=https://bits-und-baeume.org
https://website-tester.green-coding.io/details.html?page=https://bits-und-baeume.org
https://website-tester.green-coding.io/details.html?page=https://bits-und-baeume.org
https://website-tester.green-coding.io/details.html?page=https://bits-und-baeume.org
https://website-tester.green-coding.io/details.html?page=https://bits-und-baeume.org
https://website-tester.green-coding.io/details.html?page=https://bits-und-baeume.org


bits - und - baeume.org
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https://www.websitecarbon.com/website/bits -und -baeume-org/

https://www.websitecarbon.com/website/bits-und-baeume-org/
https://www.websitecarbon.com/website/bits-und-baeume-org/
https://www.websitecarbon.com/website/bits-und-baeume-org/
https://www.websitecarbon.com/website/bits-und-baeume-org/
https://www.websitecarbon.com/website/bits-und-baeume-org/
https://www.websitecarbon.com/website/bits-und-baeume-org/
https://www.websitecarbon.com/website/bits-und-baeume-org/


bits - und - baeume.org
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https://web.cardamon.io/reports/vqHrK

https://web.cardamon.io/reports/vqHrK


bits - und - baeume.org
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https://web.cardamon.io/reports/vqHrK

https://web.cardamon.io/reports/vqHrK


bits - und - baeume.org
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ÅBad: a lot of data transferred over the network
Å4.25 MB unoptimized images

ÅBut: Rendering is highly efficient
ÅWebNRG: Rendering Energy Score of A

Ÿ Using data transfer only is here a bad proxy for the 
environmental impacts of the web page

ŸWhy is the rendering so efficient?



bits - und - baeume.org

HTML & CSS & no JavaScript:

ÅServer-side rendering is used
ÅNo JavaScript at all!
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apple.com
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apple.com
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https://website -tester.green-coding.io/details.html?page=https://www.apple.com

https://website-tester.green-coding.io/details.html?page=https://www.apple.com
https://website-tester.green-coding.io/details.html?page=https://www.apple.com
https://website-tester.green-coding.io/details.html?page=https://www.apple.com
https://website-tester.green-coding.io/details.html?page=https://www.apple.com
https://website-tester.green-coding.io/details.html?page=https://www.apple.com


apple.com
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https://web.cardamon.io/reports/wLCu9

https://web.cardamon.io/reports/wLCu9


apple.com
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ÅBad: a lot of data transferred over the network (4.6 MB)
Å1 MB of custom fonts!

ÅUnoptimized Images (JPEG, 2.8 MB)

ÅGood: 
ÅServer-side rendering is used

ÅR75B!*!/.@!Ƹ72,.-to-1*?.ƹ!MV!<,;29=<
(web page works with JS disabled)

JavaScript:



dm.de
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dm.de
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dm.de

https://website -tester.green-coding.io/details.html?page=https://www.dm.de
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https://website-tester.green-coding.io/details.html?page=https://www.dm.de
https://website-tester.green-coding.io/details.html?page=https://www.dm.de
https://website-tester.green-coding.io/details.html?page=https://www.dm.de
https://website-tester.green-coding.io/details.html?page=https://www.dm.de
https://website-tester.green-coding.io/details.html?page=https://www.dm.de


dm.de - Comparison Energy Consumption
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bits -und -baeume.org

Total: 5.03 mWh

dm.de

Total: 12.58 mWh



dm.de
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https://pagespeed.web.dev/analysis/https -www-dm-de/mt8gqozxeo


