. Using wireframes, prototypes, and . :Effective copywriting is crucial for:
. user-testing in early product design @ . website efficiency as well as any
cycles can enhance environmental : printed output; clear, valuable

...................................... : impact by focusing on desired © !content prevents users from wasting :

: Utilize wireframes, and ! features. Be considerate of not just © time and energy online (e.g., by

frapid prototyping to quick|yf © your visitors but other human or : . eliminating the need to use search
build consensus, reduce : non-human individuals and the : . engines to retrieve information)

' risk, and lower the number : : environment who may be affected by @ “-orrrrgrrrrrrrriirmmeims e

¢ of resources needed to i : your product or service : A o s R

‘ build features. Brainstorm- @ =~TTTTTTTTTTTIIIIIIIIIIIII s mmm e : Used3|tuath|onaldd§3|gn to
ing allows you to flush out . re‘uce t € co -e ase. Or. .
ideas before you commit to : : functionality during high-in- :

. ; : tensity periods or adapting
: pursuing a path. - PRODUCT DEVELOPMENT : i
. Factors such as usage : the user-interface to

frequency, cooling
solutions, maintenance
practices, and the
specific model signifi-
cantly influence the
: longevity of a GPU :
. before it starts to show:

: perform better in situations :

R CECTTRPEPEPEPEPRR where scaling hardware

: Reduce hyperlinks : :  resources can be avoided
that move away
from the website

If possible, reduce the

Consider people with Focus on the use : | = crorremeeeeeiieiieeieeeeee : ¢ of
! L ) N . amount of uneccessar
slower internet connec- : :of already available : . . : Y

¢ ¢ Use fewer typefaces to
When printing documents ' reqyce page size and to

: L ) I . : tlme users spend on their :
: i Do : ; ; : | © + computing devices : Reduce too : :
: from the web use Times New ! : g5y DOM rendering cycles : signs of aging : ptlons or on © d?r devices e . much choice : devices
Roman rather than Arial. & ‘oo oEEEEL & ' to avoid a user’s urge to : : and components : N I
. Calibri and Century Gothic : T \ buy a new device :
outperform Arial Limit the amount of
...................................... ) ) : : Reduce hardware : . Use energy-efficient ‘p downloading
weights being used s : : . i : Promote downloading !
_______________________________ utilization (CPU & GPU © machinery, smart ! instead of streaming :
. cycles, RAM usage) as a : ‘ systems that optimize ' : (if applicable) :
. device will suffer less : : power use, and e W T T T T R PR R T T ERL AT TR T T S (O R SOOI
’ SYSTEM FONTS ‘ : consumption and : ' renewable energy i Maintain and : DESIGN PROCESS & Design only as big as
\i  thrashing of limited : sources . i prolong the lifespan : needed by taking into : [ | [ pereeeeeeeeeeeeiiii
: resources : Beeseseeseegeeeeo o of devices while PRODUCTION account screen size Remove non-essential

minimizing the use : | [ e . information from the screen:
Use standard system-level : :

fonts such as Arial or

: : : . . of multiple connect- ! or show only when required
- o : ile ! . ed and flat-screen : " Ensure that actionable :
. Times Ne‘w Roman to avoid ! : ) : : devices . information such as . v
; loading font files P et N e ! Adding generative Al to ; pop-ups or modals are : : Use pagination instead :
/‘_/ i Google Search increases its visitor-initiated " of infinite scrolling to :
Subset fonts to only a . Use an energy-saving (\4 . energy use more than tenfold :  \‘rrrrrrreerererereerereeneee allow requesting data

include the characters mode or activate the WORK STATION / HARDWARE

needed on the website power management Set the refresh rate to

Ensure users know what's

‘ ........ ........................................ ' ' on demand rather than _

encouraging overcon-

Avoid using too many custom i\ \ o TTUTL T T T : system . the appropriate level Browser searches and required at the start of sumption
typefaces (fontface!) to not @ | ... Tmmmmmmmmmmmmmemmmosmmmaniens o voice assistant queries, a complex set of steps i T
; affect performance due to their Use font stack with your : i 7 D tt """" o o bI J— : . | such as those with Siri, | N\ s
: need to be rendered (through CPU : custom font and a system Co:nzctirj:sg;:;r;:':i iirpi?:a;tel ' Displays with lower pixel ° :Cortana, or Alexa, demand:
cycles) to the screen on every : font as a backup : : h . g ] Y : density consume more : extra energy and Browser performance can
element in which they are used : | ‘rororrreeeeiiiiii : more energy than via a stationary : energy than those with ' computing resources suffer from th £
: connection with LAN or WLAN i - . . . . : urter trom the use o
R higher pixel density .~ rororerererererererereseneenenees ' extensions, especially when
"""""""""""""""""""" : because they require more : : they operate unexpectedly,
Use modern web font file ST LCD SCREENS diodes to achieve the . To save computer memory and such as requiring login
* i formats like .woff/ .woff2 : o] i Conventional LCDs and I 2 same resolution image. i help active tabs run smoothly, permissions or activating on
...................................... : LED-based LCDs consume : : : browsers such as Chrome

power primarily based on ' Uses a constant backlight unintended websites.

backlight intensity. To
: save power, adjust screen :
. brightness to the optimal :
. level. Ambient sensors

deactivate tabs that aren't
currently being used. Some
settings and activities may
prevent tab deactivation:
: Active audio or video (playback !
or calls), Screen share, Page
¢ notifications, Active downloads,
. Partially filled forms, Connected :
devices (USB or Bluetooth)

which remains on regardless
of the content displayed, :
leading to higher energy : ’

Open-source ad blockers
reduce the waiting time for
ads to load and decrease
power consumption

Use Webfont
Generators such
as font squirrel
or transfonter

consumption overall : ¥

can assist in optimizing : \

this adjustment. : Usually have a longer lifespan : © MicroLED (uLED) displays

but are prone to extreme - share many benefits with
* temperatures © OLEDs, but they differ in
: : R GRRRCRLEECRD v that they use durable
: Ensure using LEDs with : e inorganic materials like
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. high luminous efficacy : ! The backlighting in older LCDs: : 1nGaN and AlGaInP to emit |

. to minimize energy . . often contains mercury, a ! : |ight, rather than organic . :

. expendability : | toxic substance that requires : ! gubstances. This results in - |

""""""""""""""""" special handling during . : smaller pixel size, signifi- ° :

: disposal . 7<cantly brighter pixels, : |

OLED SCREENS | crorremressesseessy vy oo : longer lifetime, greater |

v : ) ) © environmental stability, |

......................................... . Typically involves more . o . |

" Tiny LED lightbulbs light e complex manufacturing .+ higher energy efficiency and : ‘

. Tin i e - ) :

v ghtoulbs 1ight up 1 Dot faster response times : |

ndividually when needed. Dark: | : processes that can be e ‘

. colours use less electricity ! |: resource-intensive and : ‘

! because less of the screen is: | generate more waste. R :

; illuminated e * ' LCD Screens: Displays - |

........................................ . ° . |

A © with higher blue |

: OLED Screens: Blue : : : I

. Comparatively short lifespans : ' ! : . content tend to ! % |

: ! : ;. subpixels are the least . consume more power : |
: due to the organic compounds : . : . :

Y ihat d d . . . stable and prone to . . and are less . |
: at can degrade over time : i ) : : :

: burn-in, which can : : energy-efficient : :

¥ . discolor the screen and g |
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Resilient Networks In A Wounded World

find.select.transform

panke.gal lery

Simpler to recycle, however, : ... reduce viewing quality. 4

P Black images use 40% i ceeeieiiiie i
less power than on : File formats:

the organic materials and
potential use of rare metals

. ) : . Provide users with . ) Lo If the shape of the
present unique recycling : : . an LCD, while white @ _webp: widely supported, for regular images P
challenges : : :
¢ -~ : pause, and adjust :
video settings

...................................... controls to play, element is simple, CSS

. . : : o images use over F Laiff: fi i i i i -
Choose hosts with a high . Caching technologies like ; . R f‘|rst choice I.f saving bandw@th, for patterns, emoji or even

" PUE ; Th ical PUE ' . ' - three times mor . regular images, low-fidelity compression, less © ASCIT b q :
: rating. The typica : ' Varnish pre-generate static : energy v supported than WebP : art can be used to:
: for a data centre is around: . i . . ) replace an image.

1.67. High efficiency data | | . 1 versions of each page so ! i Display itself cannot be Avoid bl P f """"""""" .svg: for vector graphics, light-weight, can be P €

contres such as those run & . Limit the number of server : : that the server overhead . repaired if it cracks and Use content delivery oix | ue : embedded in code to avoid server request :

. i requests by reducing CPU ! :can be significantly reduced: :  oxygen enters it due to networks (CDNs) or pixels Design in ! _gif: widely supported, low-fidelity compression |

by Google can have a PUE and GPU cycles, and RAM : ! for most visitors. : . failure of OLED encapsulation :

as high as 1.11 L

iﬁjﬁjﬁjﬁiiiiiiiiiﬁjﬁjﬁﬁjﬁjﬁjﬁjfififi;5 --------------- N Lo

: Green Hosting Provider : / / Use server caching : direct sunlight
R EE R T e TP PP PP L PP PP PP PP VIDEOS
. Use modern video codecs (e.g.,

Dark Mode :  .png: for images/illustrations with less colours

use base64 to encode
' images into the document :
' instead of linking to an :
external file :

ideo hosting platforms :

that optimize video and complexity

?  other formats: MozJPEG (optimize JPEG images),
DESIGN CONSIDERATIONS : OxiPNG (non-photographic images.), \.JPEG 2000
(SCREEN) : (lossy or lossless photographic images)

delivery and playback

Sensitive to UV light from efficiency

SERVER EFFICIENCY

ke H.264, VP9) and compress videos
& ! to reduce file size while maintain-
ing quality. Provide alternative
video formats (e.g., WebM, Ogg)
alongside MP4 for broader
compatibility and potentially
lower resource consumption on
different devices and browsers.

IMAGES : *'f G

: Compress : © use compression tools !
\ such as TinyPNG,
: squoosh.app or

ShortPixel

SERVER /WEB HOSTING IMAGES & VIDEOS

BOT TRAFFIC ‘ use tools such as

+ ExifTool, Imagemagick
P R LECTEETETRERPEPSERRE or Gimp
Create CSS/SVG

Block bots using bot
: management solutions or by :
© blocking IP addresses to
reduce HTTP requests to
your server and save
bandwidth

PROGRAMMING

If your audience is
. scattered across the globe, sprites to reduce

use a CDN, a network of o HTTP requests dither images
: Letting text render ;<——\ [/ T~_ i NS L N AN
data centres around the : : :

world first makes your . lazy-loading :
website feel like Make use of the cache : / ¢ e

SERVER LOCATION use fewer colors to

" it's loading faster Block content display the image

to reduce the weight of :

1 Use a data centre close to your : B L EE R R PP PEPE the page and images from rendering asynchronous
users to avoid long journeys % when a user navigates
that the information has to reduce image complexity

: X : : s S ) 5 .
: : : i : : loading : : :
: L : : i i : : between pages : <> """"""""""" / / : i ity @
: travel through telecoms : B @ RS A A e A A | N B A A 7 A A R
i i . networks. This also helps to . code deferral :
. crawlers and bots (good or ! ! many times Google crawls ! increase the user experience asé B ﬁ

Check your server log to Check Google Search
see how many times Console to find out how
. _ i . X ¢
bad) visit your site o your site : it reduces delays in page load CMS-powered websites :

§ dyb”yargLzar'ii"n:e:edr:tt:b;:eges § Use less JavaScript! | This poster presents a curated collection of sustaina-
* R L hich uses more server | R ble web principles, researched by designer Anna-Luise
5 E:jsgfsetsxsteng:;n:;zfdlwli;lfaz;gzn‘&;ﬁov 5 @ Take advantage of | | gngrgy,dbst this can be ! g4 static web Modularize JavaSCript | .oooooovooommommmoenooe Lorenz as part of the project “find.select.transform”
Xt -xmt Webm o native browser 1 mitigated by using server ! .00 through static: into smaller pieces : ! When using an API, make : b i
. X . i : : : : . , : anke.gallery. Through a series of workshops, talks
manifest, andl5|temap.xm|. are present : : features L ca.chmg or cc?nvertmg the " files or static site ! that can be loaded as | | sure you only call it | y p g. _ .y g . o -D
:on your website for optimal SEO and : ) Ll ! site to static web pages senerators ' and when required :  when necessary. and that : and an exhibition, the project critically examines how
Lo userexperience e T """""" f """"""""""""""""""""""""" . no unrequired data is current technological developments and organizational
""""" preeseeeeeees e b Optimize code for b ' Adding JavaScript ; sent by the APT practices can contribute to a sustainable transforma-
AMP is a stripped-down : Include files that are accessibility, ' i Reduce the burden of :: Provide technical P : X : . :
version of HTML and CSS : Create responsive : ’ . performance, securi- : : solutions on hardware : : features that . libraries can increase : tion of our society.
: ) _ . automatically expected : . . overhead and page X %
i which restricts the use of : web pages ty, and other ESG :: (and their require- :: increase digital ) pag : . . . . . .
JavaScript. These pages T targets e ments) . sustainability 'Oald tl”"es- Pabr_tl'cu‘ This (incomplete) collection aims to raise awareness
‘are hosted on a CDN, which : : e e R arly on mobile PRI : : ’ ; ;
: ' : Use Accelerated : ) R
delivers a cached version <= o g BTG i ] OPTIMIZE FOR © devices. Look out for i " Rigorously assess and |.mt|at.e meaningful d!alogue on the. web’s intricate
of the page when it's | MOBILE DEVICES lightweight libraries! | :third-party services: : relationship between design, consumption, product
visited by a user. Lo UseProgresweWeb """"""""""""""" /Y EIUjins, widgetlsv cycles, and the technological, social, and material en-
""""""""""""""""""""" . . GENERAL N eeds, carousels, . PR
{ App technology (PWA) ’ AASCRIPT : Third-Party Services | | maps ote tanglements. How might a recognition of the often
""""""""""""""" ] unequal distribution and limitations of economic and
PWA allows websites to utilize \ _________________ e it aviionTi | Gheck for unused ecological resources help to unveil the web’s under-

dependencies and

: : lying power structures? What considerations, compro-
»uninstall those that :

: mises, and trade-offs are necessary for the transition
oo modalwindows CaN toward not only a more environmentally friendly, but
: only be initiated by : ) ) )
the visitor : also a more just and inclusive web? How do we recon-
Using modern APIs . . . .
cile these needs with our ideals and varying levels

able information
such as pop-up or aren't needed

; ) . ; Limit the size of
caching files on users' devices,

which reduces data transfer on
repeat visits, particularly
benefiting mobile users

WEB
DEVELOPMENT

. : the DOM ¢
. Adding rich metadata: 7777 / """""""""
ensures proper [ S
. indexing of your : : Broken markup can """""""""""""
cause memory

leaks and i i wastes data © codebase usage ; of knowledge? Can these constraints be reframed %
: performance issues : * """""""""""""" as sources of empowerment to rethink the web more
i in applications : /J \ . .

. meaningfully and creatively? *

website on search bloated markup '

While CSS methodologies © . ... ... ..: e : engines and social

i i . : networks
increasingly add more ‘ Identifying and eliminating unused :

: code to the markup, they ! : 44 dead code within CSS and

improve maintainability JavaScript reduces wasted bytes

(reducing development

: © 1 in the rendering tree, freeing up : : : : ey P To reduce initial CSS : )
. time at scale). which can ; space in the cache and RAM, and - * JavaScript fallbacks . Use recognized meta tag referenc- ! : Avoid applying styles to i render-blocking and loading : The content of this poster draws on research from the
reduce energy usage saving download and render time " enable older or less es like Dublin Core Metadata ~:  :Simelify OSS Se'ecmrsi ; more elements than neces- : :  times, split CSS into : W3C Sustainable Web Design Community Group, enriched
capable devices to © Initiative (DCMI), Friend Of A : . by avoiding unneces- : ! sary. Using the universal ! ! separate modules and load °: . . '
access your products " Friend (FOAF), or RDFa for better : ! sary complexity in : ! selector (¥) or over-target- | | only the necessary CSS at | by additional studies. For references and more on the
even without full recognition and visibility : i their definitions :  ing elements can negatively | page load ! project, visit www.findselecttransform.world
: e : JavaScript support R S impact performance, .
.*. ;o vode spmttimE o Unused & : . especially on larger sites : panke.gallery

................................. : dent, which offers many :
__________________________ f/ \{ & ! benefits, but it also requires : *

\ Javascript: Write ' 2 A Denrecate PP : Regu]lcarly check yc::ur [ A : the browser to generate all the:
o : ) . Broken Code ! eprecate . code for bugs, perfor- : : ) o L R : ! pixels from vectors, which can :
cn _St_r'Ct mode to ‘/ Proprietary o mance issues, and . vascript Animation CSS Animations: " ! be CPU-intensive. Instead of
. eliminate errors @ /et : accessibility or : . can be environmentally : generally has good perfor- : ! animating the éntire SvG :
----------------------- / \—yi securit roblem : ‘unfriendly due to their : mance because it offloads Lo & o ) :
: P : : ; ) : A ) . telement, wrap it in a <div> and:
R R T T LT Ut . potential for high CPU : animation logic to the L imate that instead. Th :
HAUPT . Validate Form : : Deprecated standards : Y . . usage, which leads to browser, which optimizes DOM : ‘mea N 'al]l :ns eg . g :
STADT . Errors and i could lead to broken ! jjyascript: When working with : increased energy : interaction, memory consump- : rfwsler Mélh layerlzte atr; :
KULTUR . External Input : : functionality or a ! ! [ESg+, use Babel to transpile : consumption, heat : tion, and uses the GPU to : g:ism:{ilrfe th: eijzlesanithoL:Jst
FONDS | T slow experience, © ' and polyfill your code to ensure . generation, and . enhance performance. Using : re-rastgerizinp each tick
. wasting time and ! . psckwards compatibility with - . resource depletion. : ! GCSS for animations can reduce : ... .. 7 .TY7TI 00 g cach tick

i visitor resources ! :  g|der browsers (down to IE9 the load on JavaScript. CSS

"""""""""""""""" . from 2011) : : animations are widely :
panke ga"ery . supported in modern browsers. : I
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: : native app functionalities, such as:
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: : : : |
: Dead Code N, J AL LA AR |
\ ----------- /A _____________________________________________ [ Gerichtstr. 23, Hof 5 |
© Minify HTML, CSS, E 3 < > ‘
: Ianr:dyJavaScript : : Reduce the amount of :"\_/ TRANSITIONS : SVG Animations: : 13347 Berlin :
: : FILE SETUP ‘ " animations & transitions : © SVGs are resolution-indepen- |
: : : ; : ‘
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