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The collection closes with “The oracle of Chemnitz” by Karola 
Köpferl and Albrecht Kurze. It is a concrete, sensory demon­
stration of what RESIZE, REMIX, and REGEN can look like in 
urban space: an old garage transformed through retro tech­
nology and storytelling into a site where forgotten artefacts 
find new cultural life.

Together, these ten contributions do not converge on a single 
answer. They circle the same questions from different angles: 
What scales fit? What already exists that we could work with? 
What might we restore rather than merely sustain? The con­
versation continues.

We wish you a great read and hope it offers inspiration for a 
regenerative future of emergent technology! We are always 
open for responses via riot@thingscon.org. 

Andrea Krajewski & Iskander Smit, editors of RIOT 2026

Notes:
To assist with the linguistic revision, condensation and sum-
mary of individual text passages, Anthropic Claude Opus 4.5 
was used. Responsibility for the content, verification of state-
ments and selection of sources lay entirely with the authors.
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Maja Riemann

41 Arcane Designing:  

On the regenerative 

potential of magic

Radically expands the space of  

possibilities: magic, fantasy and  
more-than-human worldviews as  

a resource for regenerative design 

imagination.

Albrecht Kurze

49 Resize, Remix, Regen: 

Frankensteining  

IoT Design Methods

Makes the transition to methodology: 
how can existing design methods be 

practically deconstructed, combined 

and revitalised? 

Rob van Kranenburg, 

Maarten Lens-FitzGerald

59 Kenner Futures: 

Backcasting a new 

deal for mobile  

infrastructure 

Translates the methodological  

question to infrastructure policy:  
6G is reimagined as the commons,  
a citizen-led process and democratic 

infrastructure.

Contents

02 Editorial

05 Imprint 

Sen Lin

08 The politics 

of design

Key premise: Design is never neutral; 
rather, it shapes power, behaviour and 

social norms.

Martijn van Loon	

12 Invisible Debris:  

Rethinking digital 

waste in an era of 

perpetual storage

Illustrates political responsibility through 

an everyday yet invisible problem:  
digital waste, cloud storage and  

resource consumption.

Joanna Montgomery	

17 The things we  

cannot throw away

Shifts from ecological materiality to 

emotional materiality: objects are not 
merely resources, but vessels of  

memory and meaning.

Phil van Allen 

23 Uneasy symbionts 

in the clearing

Opens up the broader AI framework: 
beyond the hype, we need a different 

understanding of AI as part of  

complex ecologies.

Iskander Smit

29 Rethinking  

intelligence:  

immersive AI and  

the regenerative 

turn

Deepens this idea and shifts AI 

from centralised large-scale  

systems to local, relational and  

collective intelligence.

Kars Alfrink, Sunjoo Lee,  

Lena Trotereau, Fieke Jansen

34 Mud and models: 

Does making matter 

for regenerative AI 

speculation? 

Brings the AI debate down to earth: 
making, mud batteries and ‘Grounded 

Futures’ show how speculative design 

can be materially anchored.
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Franciellen Albuquerque,  

Manuela Conte, Yağmur Erkisi, 
Sara Klaverstijn  

92 Rooted in you

An interactive installation in which  

children playfully explore their  

connection to the ecosystem through 

AI-generated natural worlds.

Nicolas Jester, Tajin Popo, 

Silve Pott, Leon Stil

93 Symphony 

of servos 

An interactive music wall that gives 

people with low literacy skills a  

self-directed way to engage  

with the library through movement, 

sound and a sense of achievement 

gained through play.

88 Exhibition of  

student projects

Jesse Birnage, Anna Both, 

Maaike Hoevenaars,  

Anniek van de Velde

90 Echo of  

expectation 

An interactive installation that  

challenges our usual everyday logic 

and demonstrates just how unsettling 

simple tasks can be for people  

with low literacy levels. 

Barbora Halanova,  

Mehraneh Miriramsheh,   

Iskje Vogelenzang de Jong, 

Damian Westerborg, 

91 Doctor diagose

The game playfully highlights the 

risks of jumping to conclusions  

when self-diagnosing.

Karola Köpferl, Albrecht Kurze

67 The Oracle of  

Chemnitz:  

An interactive art in-

stallation to  

reanimate old things 

in a garage featuring 

a rotary phone

Demonstrates a concrete, sensory,  

local implementation of remix, reuse 

and regeneration in urban space. 

Peet Sneekes

84 ThingsCon 

Hot Takes:  

Starting  

at the End 

Conclusion as an open forum: 
voices, friction and a debate  

open to further exploration.
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2022). Most sustainability initiatives in the digital realm use 
emissions (Ecograder, n.d.) as a way to communicate its 

physical impact. This is practical for consistent reporting and 

comparisons with other industries, yet carbon footprints re­

main an abstraction. It keeps us in the rational realm of num­

bers. It only evokes a weak emotional response to act. To tru­

ly get a feel for digital sustainability, we must mnd ways to stop 
treating the digital as an abstract material and start treating it 

as a physical one. This led to the approach of looking through 

the lens of resource consumption: by electricity, by water, and 
by raw materials. As a tangible approach to help us build a 

proper digestion system for the digital world.

The laboratory of waste

Through seven structured workshops with 48 digital design 
practitioners in total, we collaboratively sought ways to make 

this invisibility of digital tangible. Initially by open, structured 

discussions to mnd the appropriate metaphors and relevant 
practices. Later in the process by co-creation sessions that 

involved building physical collages. We asked: What does 
this digital waste consist of? Where does it hide itself in our 
design practice and the products we create? And how do we 

adequately visualize it?

Figure 1: Impression of workshops at 

TH/NGS 2025 and Dutch Design Week

To spark these conversations a physical toolkit was devel­

oped to build digital systems in a physical way: LED’s to rep­

resent electricity usage, peristaltic pumps to represent the 

water-cooling consumption of a server, powerbanks to sim­

ulate mnite energy resources. At the end of 2025 this toolkit 

A large part of the world’s digital data, estimated over half or 

more (David, 2025) is stored yet never accessed again. Often 
uploaded into cloud infrastructure, this silent accumulation 

is becoming troublesome. Data centers are scaling global­

ly (Castro et al., 2024) in both size, number and consumption 
of staggering amounts of energy, water and scarce materi­

als (Cournet & Bensi, 2024). How sustainable is a system that 
saves everything without a second thought about long-term 

impact and costs?

The project Invisible Debris investigates this nonchalant ac­

cumulation of digital waste. It explores new lenses and 

searches pragmatic ways to steer towards a cleaner prac­

tice. Through a series of structured workshops and conversa­

tions with professionals, both in design 

practice and education, the study has 

evolved into more than just an investiga­

tion. It is a manifesto for a refreshed de­

sign approach that acknowledges the 

physical weight of the virtual.

The materiality of digital

There are obvious reasons why digital 

waste does not bother us that much. It 

often lacks visibility and urgency. A gar­

bage bin smells. A server rack does not. Digital waste re­

mains an invisible pollutant, withholding us from a natu­

ral response to immediately clean up. Our perception of 

digital often remains shallow, blinded by the abstraction 

of zeros and ones. In other disciplines, such as architec­

ture and industrial design, material mastery touches sev­

eral dimensions: besides knowing how a material behaves 
and surfaces, there is an understanding of the impact it 

leaves behind through its production, use, and recycling. 

We tend to forget that every bit needs a physical location 
(Schrader et al., 2024), powered by electricity, cooled by 
litres of water, and housed in minerals mined from the earth. 

It is time to stop designing interfaces and start focusing on 

managing resources. The internet is one of the largest ma­

chines in history, contributing 4-5% of global emissions (Terri, 

Invisible 

debris: 

Rethinking 

digital waste 

in an era of 

perpetual 

storage Martijn van Loon
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Consider the bunch of delivery emails with status updates in 

your mail storage. Why is a track-and-trace mail stored on a 
mail server for years when it is only relevant for ten days? We 
should design systems where data nuently compresses over 
time. Turning content rich emails into a simplimed summa­

ry that provides evidence of the event without occupying the 

same storage footprint. 

By setting expiration dates for digital products, we force a re­

view of value. We must design the death of a mle as intention­

ally as we design its creation. Let’s think of compression, in­

stead of a binary keep or delete.

Active State 0–6 
months	

Full resolution, all versions ac­

cessible in the original format.

Dormant State 6–12 
months	

The system automatically ar­

chives older mles, compress­

ing them into a single histo­

ry storing them as combined 

packages.

Compost State 1 year+ The system deletes raw work­

ing mles but retains a digi­
tal seed, a small metadata mle 
containing the mnal outcome, 
key learnings, and a link to the 

mnal mle.

ii. Viral data: managing the multiplication effect

Digital data is inherently viral. It replicates with zero friction, 

often spinning out of the user’s control. When we share a mle, 

publish a press kit, or send a newsletter, we aren’t just send­

ing a single message, we are triggering a multiplication ef­

fect. This data is mirrored across servers, cached in browsers 

and stored in diverse cloud environments dependent on the 

recipients of our message.

Currently, our virus control is focused on security and mal­

ware. We lack virus control for content. We must design sys­

tems that prioritize referencing over replicating. Start build­

ing feedback systems that show the avalanche we generate 

throughout the system. The ripple that a single action gen­

erates and the debris it leaves behind. It’s also worth noting 

the growth of smart connected devices, where each new in­

stance adds yet another stream of data (Matters, 2026) that 
often without oversight keeps growing.

was launched and tested during workshops at Dutch Design 

Week and TH/NGS.

The toolkit invited the physicality of digital into the room. 

Shifting the conversation from a technical one to an ethical 

one: how much of the water in my glass is a single digital in­

teraction worth? When water becomes scarcer, does it make 
sense to power a certain feature, or should that water remain 

available to drink? How much electricity are we willing to steer 

towards this storage of our data and for how long?

Outcomes were confronting. Current digital products were not 

visualized as neutral nowcharts, but as entities with a physi­
cal presence; pulsating lights for executing tasks, wildly spin­

ning discs for storage and water transferred through hoses for 

cooling energy intensive processes. We mapped a WhatsApp 
photo share with a group not as a simple message sent, but 

as a trigger for a cascade of electricity usage across multiple 

receivers and servers. We reimagined photo collections not 
as galleries, but as digital archives requiring constant cooling.

Digital waste manifesto

Four promising strategies emerged to strengthen our grip on 

digital waste and embrace a more sustainable approach to­

wards digital: (i) Virtual compost, (ii) Viral data, (iii) Powertool 
leakage, and (iv) Digital treasures. Together, they help us 

move towards a future of intentional and mindful digital 

creation.

Figure 2: Strategies to strengthen our grip on digital waste 

(Invisible Debris manifesto)

i. Virtual compost: designing for decay

In our current practice we design for permanence. We ap­

ply terms as bitrot or data corruption (Cerf, 2011) to indicate 
technical failures. In nature, however, decay is a graceful and 

useful solution. Compost turns waste into nutrients for new 

growth. Digital design needs to provide frameworks that em­

brace decay. We must move away from the illusion of perpet­
ual access. If data is never accessed, its continued existence 

is not a feature, it is a liability. We propose a design language 
of graceful degradation.
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Ritualized 

reÁection
Once a year, take time to honour the past 

year by selecting and preserving the 100 
photos that matter most.

Intentional 

ofÁoading
Give those 100 photos a lasting home. Either 
in a printed album or in a single ofnine ar­
chive kept in cold storage.

The fading 

wave

Once meaningful memories are safely pre­

served and curated, it becomes easier to let 

go of the remaining clutter with conmdence.

Next: Toward a more thoughtful digital life

The outcome of the Invisible Debris project is a departure 

from the seamless experience that has dominated design for 

the last decades. For too long, the goal of the design profes­

sional has been to remove friction. But friction is also where 

consciousness resides. By making the digital experience fric­

tionless, we have accidentally made the environmental cost 

invisible.

If we continue to treat the cloud as an inmnite, weightless re­

source, we are designing while ignoring the real world im­

pact of our products. The transition from a growth-at-all-costs 

mindset to a resource-aware mindset requires a fundamen­

tal shift in how we design. We must stop merely asking “can 
we build this?” and start asking “is the physical cost worth 

existing?”

The four strategies presented here: (i) Virtual compost, (ii) 
Viral data, (iii) Powertool leakage and (iv) Digital treasures of­

fer a path toward a more balanced approach. This is a prac­

tice where the digital designer and builder acknowledges 

that every pixel and byte has a price in water, electricity and 

materials.

Our goal should not be the elimination of digital waste, for any 

human activity creates some waste. Yet the creation of a con­

scious digital economy, in which we more intuitively resize, re­

mix and re-use. We must design systems that know how to 
die, how to compress, and how to signal their own weight. 

Only then can we stop the accumulation of invisible debris 

and begin building a digital future that is as sustainable as it 

is innovative.

Notes: 

This study is self-initiated by designer Martijn van Loon, 

founder of Studio Frontier, and partly funded by Stimuler-

ingsfonds Creatieve Industrie. 

During the creation process the GreenPT tool (GreenPT - 

The Green AI & Privacy-Friendly GPT Chat, 2025) was used 

to rephrase parts of the article for legibility. Throughout the 

writing process 32.09 Wh energy was used. All conversa-

tions were subsequentially deleted after completing the 

article, as were earlier drafts.

Imagine a more controlled form of growth. Sharing a high-res­

olution photo, not by spawning ten new copies across ten de­

vices, but by creating ten access points to a single, managed 

source that can be compressed or removed with ease. Or vis­

ualize the multiplication effect to the user of our digital tools. 

When a user chooses to send a daily newsletter to a million 
users, the interface should reveal the cumulative weight of 

that decision. We must move from a culture of pushing data to 
a culture of pointing to data.

iii. Powertool leakage: the transparency of effort

We are currently suffering from a crisis of perceived effort. In 
the digital realm, the interface for a simple keyword search is 

almost identical to the interface for a complex AI query: a text 
meld and a search button. However, the physical cost of an AI 
query is orders of magnitude higher than a traditional search. 

If the tools we use are not aligned with the given task, we con­

tribute this to powertool leakage.

When the power of a tool is hidden behind a lightweight in­

terface, the user loses the ability to make a conscious choice 

about resource consumption. If we cannot perceive the dif­

ference in effort, we miss out on a chance to renect and act 
differently.

As designers, we must bring the weight of the tool back into 

the UI. This does not mean adding clunky warnings, but cre­

ating a sensory language that renects the energy intensity of 
an action. Just as a heavy power tool in a workshop feels dif­

ferent in the hand than a screwdriver, our digital tools should 

signal their impact. When we hide the machine, we encour­
age waste. When we reveal the machine, we encourage stew­

ardship for it.

iv. Digital treasures: the art of curation

The abundance of data has created a paradox: the more we 
save, the less we can mnd. We even have outsourced part of 
our memory to smart algorithms, making us dependent on 

black-box systems to surface the most precious artifacts of 

our lives. In doing so, we have traded memory as experience 

with memory as data retrieval.

The strategy of Digital treasuring is a call to return to inten­

tional archiving. We must differentiate between storage, the 
passive hoarding of bits, and archiving, the active curation 

of value. We propose the integration of ofnine archive meth­

ods. By moving truly valuable treasures out of the perpetu­

al energy-drain of the cloud and into low-energy, or ofnine for­
mats, perhaps even glass (Anderson et al., 2025) we reduce 
the burden on the energy infrastructure. The act of archiving 

should be a ritual, a conscious decision to save something 

because it has meaning, rather than saving everything be­

cause we are afraid to delete.

This can be done by incorporating richer data storage rituals 

in digital products, for example to help manage ever expand­

ing photo collections:
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