
From Pixel to Planet: The UX Imperative for a Sustainable 
Digital Future
Abstract:

As digital transformation accelerates across sectors, the environmental and social impacts of our digital systems 
are often overlooked, hidden behind seamless interfaces and frictionless experiences. Yet, the design of user 
experiences (UX) directly influences energy consumption, data generation, user behaviour, and ultimately, the 
sustainability of our digital future.

This presentation bridges the worlds of UX design, technology, and sustainability, highlighting how public and 
private sector leaders,  from policy makers to platform architects, can rethink digital engagement through a 
sustainability lens. We will examine how UX decisions can promote responsible consumption, reduce digital 
waste, and support sustainable behaviour change at scale.

Drawing on case studies, emerging research, and practical frameworks, this talk calls on designers, 
technologists, and decision-makers to move from convenience-first to conscience-first digital ecosystems. 
Because, in a world increasingly shaped by code and interaction, sustainable design is not optional, it is 
transformational.
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The best interface is 
invisible - but so are its 

consequences.

Sentiment is from Golden Krishna's work
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The Digital UX Paradox

Seamless experiences often hide 
sustainability costs



Hidden impact of digital design

Digital services and digital customer journeys have a 
material footprint:
• Server energy
• Data storage
• Device use
• Network traffic
• Etc.



Defining Digital Sustainability

Sustainable digital ecosystems 
balance access, innovation, and 

responsibility

Society 5.0 
Innovation 

Cycle



The Carbon Cost of 
Digitalisation

CapGemini



The Carbon Cost of Digitalisation

Digital ecosystem components in support of UX, such as 
• Digital repositories
• Online catalogues

CapGemini

• Learning platforms
• Cloud-based systems



Why UX matters for sustainability

User behaviour

Data generation

Energy demand

UX links interface design to sustainability 
outcomes…





Dark patterns and over-
consumption

• Over-notification
• Endless scrolls
• Data-heavy interfaces

Manipulative UX creates digital waste;  
even in academic settings (e.g., redundant 
alerts or downloads)



Cognitive load and energy load

Simplifying navigation and 
reducing visual clutter can save 

energy and improve accessibility.

Simpler UX = lower device and 
server strain



Dark data

80% of institutional data = dark, “the 
data that lies beneath”

• 12-15%: data that is critical to the 
business

• 23-25%: data that is redundant, 
obsolete and trivial (ROT)

• 60-65%: data that is hidden within 
networks, machines and people



UX metrics for sustainability

Beyond usability and 
usefulness 

measures: add 
energy and data 

efficiency indicators.





Behavioural design for sustainability

1. Design that shapes responsible 
digital habits

2. Empathy drives sustainable 
engagement

3. Emotionally intelligent design 
reduces cognitive waste

4. Inclusive design = long-term design

Avoids waste from redesign 
and exclusion.



Sustainable interaction patterns

Patterns that minimise data and 
attention use:
• Low-bandwidth modes
• Offline access
• Minimal animations



Case 
studies



Eco feedback loops
Ecosia - search engine that 
plants trees, integrates eco-

impact directly into the 
interface — showing users 

how their searches 
contribute to reforestation.

Could libraries, corporates, 
and higher education do 

similar with green search or 
open access incentives?



Eco-mode design Organics Basic - fashion retailer 
introduced a “low-impact” 
browsing mode that reduces 
energy use by switching to dark 
colors, minimizing animations, 
and compressing images. Gives 
users agency over their 
environmental footprint, a form 
of green choice architecture.

Could libraries, corporates, and 
higher education do similar by 
designing adaptive interfaces 
that offer eco-conscious user 

options?



Reduced data load
Wholegrain Digital  

- measures the 
carbon footprint of 

every webpage 
they design

Could libraries, 
corporates, and 

higher education 
do similar, 

advocating for 
energy-efficient 

coding and 
lightweight media 

use?



Circular economy storytelling

Vélosophy - uses experience 
mapping to connect physical 

sustainability practices with digital 
brand storytelling.

Could libraries, corporates, and 
higher education do similar by 

integrating physical-digital 
sustainability narratives?



Radical design minimalism

Could libraries, 
corporates, and 

higher education 
do similar by 

exploring 
resilience design, 

minimal 
computing, and 

energy-awareness 
in UX?

Low-Tech Magazine - A solar-powered web server hosts this site; when the battery is 
low, the site goes offline; low-resolution design, static, and grayscale, forcing designers 
and users to reconsider what’s “essential” in digital experience.





The Pixel to Planet UX Mindset 

1. Consider cause and effect - each 
digital action has a planetary impact 

2. Apply systems thinking - connect UX 
micro-decisions to macro outcomes

3. Collaborate for change - UX 
professionals, IT, and sustainability 
officers

4. Measure impact - include energy 
and waste metrics in reports, annual 
reviews or strategic plans



Sustainable UX Toolkit
Sustainable UX 
Heuristics
• Efficiency of 

resources
• Visibility of 

impact

Sustainable UX 
Maturity Model
1. Awareness
2. Measurement
3. Integration
4. Transformation

Institutionalizing 
Sustainable UX
Embed in:
• Design systems
• Procurement
• Governance

Sustainable Design in 
Practice
Start small:
• Optimise assets
• Educate users
• Advocate internally

Examples:
1. Sustainable Web Manifesto
2. Planet-Centric Design
3. Green UX Canvas



UX design call to action

Designers, technologists, and decision-
makers to move from convenience-first to 
conscience-first digital ecosystems for UX 

design.

In a world increasingly shaped by code 
and interaction, sustainable design is not 

optional, it is transformational!



Design the world 
you want to live 
in – sustainably!



hanlie.smuts@up.ac.za



Resources
• https://www.theinspirationspace.co/blog/clean-up-your-digital-act

• https://theretailexec.com/supply-chain/sustainable-ecommerce-brands/#h-it-s-on-all-of-us-to-ensure-a-
greener-future

https://www.theinspirationspace.co/blog/clean-up-your-digital-act
https://theretailexec.com/supply-chain/sustainable-ecommerce-brands/#h-it-s-on-all-of-us-to-ensure-a-greener-future


10 points of the Organic Basics “Low Impact Manifesto”
# Rule Description

1 Do not load any images before they are 
actively requested by the user

Avoid pre-loading images that the user may never view. For instance, defer large product-photos or 
model shots until the user scrolls or clicks. 

2 Minimise the power consumption on the 
user’s device

Beyond data transfer, reduce battery and CPU demands by limiting heavy animations, 3D scripts, 
and other processing-intensive features. 

3 Adapt to reflect the amount of renewable 
energy your site is running on

Adjust the website’s behaviour based on grid carbon intensity—for example, serve lower-quality 
assets (images/animations) when the electricity supply is dirty. 

4 Inform the user of the impact of their 
browsing behaviour

Make the user aware of the environmental cost of their browsing (e.g., display carbon emissions 
per page view or interaction) so they can make more informed decisions. 

5 Do not make use of videos Avoid embedding or auto-playing videos, as they massively increase data transfer and device 
usage. Use lighter alternatives (CSS/SVG/animations) instead. 

6 Store data locally on the user’s device to 
minimise data transfer

Use caching, local storage, offline access and progressive web app patterns so that repeated 
downloads are avoided and browsing becomes more efficient. 

7 Compress all data to the greatest extent 
possible

Minify scripts and CSS, compress images and other assets, so that payloads are as small and 
efficient as possible. 

8 Load only the most crucial programming 
scripts, frameworks and cookies

Be ruthless about dependencies: every added JS library, cookie or script adds weight and energy 
cost. Keep only what is truly necessary. 

9 Limit the amount of light emitted by the 
screen

Darker UI palettes, lower brightness suggestions, or adjusted colours can reduce energy usage 
(especially on OLED/AMOLED devices). 

10 Optimise and limit the use of custom fonts Custom fonts add to download size and processing; limit variants, character sets (drop unused 
glyphs/scripts) and use system fonts if possible. 






	From Pixel to Planet: The UX Imperative for a Sustainable Digital Future
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Maintaining a balance
	The Digital UX Paradox
	Hidden impact of digital design
	Defining Digital Sustainability
	The Carbon Cost of Digitalisation
	The Carbon Cost of Digitalisation
	Why UX matters for sustainability
	Slide Number 16
	Dark patterns and over-consumption
	Cognitive load and energy load
	Dark data
	UX metrics for sustainability
	Slide Number 21
	Behavioural design for sustainability
	Sustainable interaction patterns
	Slide Number 24
	Eco feedback loops
	Eco-mode design
	Reduced data load
	Circular economy storytelling
	Radical design minimalism
	Slide Number 30
	The Pixel to Planet UX Mindset 
	Sustainable UX Toolkit
	UX design call to action
	Slide Number 34
	Slide Number 35
	Resources	
	10 points of the Organic Basics “Low Impact Manifesto”
	Slide Number 38
	Slide Number 39

