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Lukas Engelhardt is a graphic designer in Amsterdam. 
He’s interested in the aesthetics of autonomy, online as 
well as offline: the way it looks and feels, the way we 
talk about it, the groups and 
individuals who struggle for 
it – and the tactics, terms 
and conditions necessary to 
create and maintain it. He’s part of the Amsterdam-based 
publishing collective Spookstad, which emerged from 
the housing struggle and promotes direct emancipatory 
action. Together with Justus Gelberg he runs the graphic 
design studio Correspondence.

<”Adobe is the landlord and they charge you way too much rent for your shitty 
apartment that they don’t maintain ”>
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Your website doesn’t have to be hosted on some faraway 
server run by a big tech company like Amazon or Google. 
This small server is currently hosting information about 
Designing Regenerative Technology project and runs on 
12 volt power supply. This server was originally built to 
host the Self-Hosting Manual teaching during the Digital 
Shadows exhibition at Waag. 
This work’s vision is to make self-hosting accessible to 
the general public. Through that, Lukas’s work connects 
to principles of permacomputing, which emphasize 
reducing reliance on centralized, resource-intensive 
infrastructures that harm the environment and erode 
technological literacy.
The case of the server is inspired by the linguistic 
connection between squatting (kraken in Dutch) and 
cracking, a slightly outdated term for hacking.
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Sunjoo Lee is an interdisciplinary artist working in 
crossovers of art, technology, and ecology, based in 
the Netherlands and South Korea.  Her fascination is in 
diverging the use of electronics and digital tools beyond 
human interest. Her works 
explore topics such as more-
than-human philosophy, 
emergence, biomimicry, future forms of symbiosis, 
and permacomputing. Sunjoo often collaborates 
with biologists, ecologists, and engineers to develop 
artistic research and create multimedia installations 
that promote hybridity and partnership between the 
biosphere and the technosphere. She is a co-founder of 
the research collective Getbol Lab. Her current Electric 
Garden work is supported by Creative Coding Utrecht 
and Stimuleringsfonds.

<”... give yourself time and space to just observe.”>
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The garden produces electricity by harnessing the 
metabolism of anaerobic bacteria living in wet soil, using 
a technology called Microbial Fuel Cells. Each container 
acts as a battery and is equipped with electrodes that 
harvest electrons emitted by the bacteria. The plants and 
insects in the garden feed the bacteria, allowing electricity 
generation to continue as long as the ecosystem thrives. 

In this work, Sunjoo is also actively learning by exploring 
both the technical and ecological limits of this piece. 

She asking question such as: How do different 
microcontrollers vary in energy consumption? What 
constitutes a power-efficient circuit? How do roots, rain 
patterns, and microbial life shape the energetic life of soil?
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This process of learning through making, adapting, and 
attending to ecological needs reflects permacomputing 
— a practice of staying within limits, designing with care, 
and treating constraint as an environmental and creative 
asset. Through Electric Garden, Sunjoo exemplifies the 
possibility of establishing a regenerative relationship 
with the ecosystem, one in which electronics are directly 
dependent on our capacity to care for the environment’s 
well-being.
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Leanne Wijnsma’s practice yeast.computer is an 
Amsterdam based design studio creating experiences for 
the senses with smell, taste, soil and microbes. Their work 
is about communicating the importance of the invisible. 
Leanne taught at the Design 
Art Technology department 
of ArtEZ Arnhem and Data 
Visualisation at HU in Utrecht. They organise workshops 
and give talks on instinctive interfaces and prototyping 
future senses

<”What is there between the designer and the farmer?”>
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Server tempeh explores fermentation through residual 
data server heat. For our tempeh we work with Dutch 
heirloom beans, instead of the common soybean. 
In collaboration with Boonzaak, we are developing 
fermentation boxes that can be connected to a server’s 
cooling system, re-routing the residual heat for the 
tempeh fermentation process. Tempeh requires a steady 
temperature of 30 degrees celsius during 30-40 hours for 
optimal fermentation, a temperature that is only artificially 
possible in The Netherlands. Rather than producing a 
carbon footprint akin to greenhouses, server tempeh 
uses the heat that is produced by heavy computing for 
fermentation.

The project engages with permacomputing principles by 
illustrating/ exposing computational by-products in this 
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case heat as resources to be cycled and reintegrated 
rather than as aste. It asks how we might design systems 
where computation and ecological processes are mutually 
supportive. In this way, Server Tempeh demonstrates 
that though we currently cannot design fully regenerative 
systems we can start rethinking what we can creatively 
do with “waste” we produce through computation.
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Rein van der Woerd (@goudreinette). Inspired by 
the psychedelic mindset, Rein searches for ‘hippie-
technology’. In his work at Creative Coding Utrecht, 
he researches permacomputing: a philosophy applying 
ecological and long-term 
thinking to computers. 
Through hands-on 
workshops and DIY, Rein tries to recover the digital 
utopianism of Web 1.0 and the first wave of personal 
computers.

<”I often feel like I am cosplaying a scientist”>
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The DS was the first 3D-capable handheld device by 
Nintendo, and therefore, many families’ first 3D handheld, 
too. Its visuals have a rawness that comes from the 
limitations of being version 1.0. Rein has been working 
on adopting these old iconic devices to run new media 
pieces, showing that with a bit of imagination, old 
electronics can be given a new life.

 In comparison to TikTok, reels, and mobile games of 
today, original Nintendo games seem almost relaxing. 
Sloppy Surfers game builds on the icon of the ultra-
short attention span of this age – Subway Surfers. In its 
essence, it’s a demake - a video game remake on an older 
or less capable platform or one that converts the game 
to an older graphical or gameplay style. It asks:  Can you 
still enjoy media if they are not enclosed in a shiny new 
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device? Sloppy Surfers invites you to experience the 
hyper-intense, attention-grabbing format adopted for an 
older device. The Nintendo DS, now over 20 years old, 
has become a stable and unchanging system. Ironically, 
this makes it more preservable than many contemporary 
games like Subway Surfers, which rely on proprietary 
platforms and must constantly evolve to keep up with 
new operating systems and devices.

Rein practices permacomputing by researching practical 
ways to playfully engage with devices that might otherwise 
end up in a landfill. Permacomputing encourages us to 
rediscover curiosity about existent devices and their 
capabilities and to steer away from the idea that “new 
means always better”.
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Anna Andrejew is an artist-researcher with a background 
in ethnography and permaculture. Her artistic research 
explores the physical, emotional, and material dimensions 
of spaces, giving voice 
to the in-between, often 
undefined areas that resist 
fixed or singular outcomes.

Drawing on her exile heritage and material research, 
she traces the impacts of extraction and capitalist 
disruption, opening pathways for reimagining more-than-
human, relational temporalities. Her interdisciplinary 
practice spans mapping, (cameraless) photography, 
performance, workshops, and writing.

<”As an artist I don’t fear AI it at all because for me it’s about this process...”>
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In this project, the silent infrastructure of digital life is 
made visible, and the land beneath our technologies 
is re-read through a speculative, ecological lens. Set 
in the reclaimed polder of Middenmeer — where 
greenhouses and data centers now dominate the 
terrain — this participatory project challenged dominant 
narratives of progress, ownership, and functionality by 
inviting participants to engage in a collaborative re-
mapping of the place.

The Netherlands is a landscape engineered for 
productivity. Land was claimed from water, ecosystems 
overwritten, and once-visible forms of labor — like 
growing food in soil — relocated to sealed, controlled 
environments. Data centers, much like greenhouses, now 
stand as monuments to accelerationism: sterile, enclosed 
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spaces that consume land, energy, water, and attention, 
while distancing us from their ecological footprint. This 
exercise enagaged with principles of permacomputing 
by asking participants to look what lies beneth the 
infrastructures that ask to be invisible. What lives here, 
beyond the servers? What was lost when the land was 
remade? Who remains unseen in these landscapes of 
infrastructure? One of the permacomputing principles 
encourages us to ‘expose the seams’ of technology 
so that we, as society can regain understanding and 
agency in decision made about the expansion of digital 
infrastructure hapening all around us.

This work was developed in collaboration with  
Ola Bonati, design & concept developer
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Leo Scarin is a Creative Technologist based in The Hague, 
NL, where he graduated at the Royal Academy of Arts. 
Researching the meeting points of computational and 
human technologies, Leo 
explores social, political, and 
increasingly environmental 
impacts of digital culture, by means of interactive and 
immersive installations 

Among others, Leo Scarin’s work has been featured 
at TodaysArt, FIBER, Rewire, iii, V2_Lab for Unstable 
Media, STRP, Eye Filmmuseum, and The Grey Space in 
the Middle.

<”A lot of people have done this before me.  
I just need to reach out to those people”>
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Gossip plays a social role in steering group behaviour, 
acting as a network of confidential knowledge of people 
and institutions. But, gossip also amplifies biases — not 
too dissimilarly from LLMs that often extract and repeat 
inaccurate data.

Inspired by Bender and Gebru’s paper “On the Dangers 
of Stochastic Parrots,” Leo recorded and transcribed a 
year’s worth of personal gossip. The text corpus was then 
used to fine-tune a small language model which echoes 
the gossip in renewed forms and content. The process of 
making this piece is personal, careful, autonomous, and 
uses amounts of data and tools that are just sufficient to 
perform the desired computing task. This work engages 
with permacomputing principles by countering the 
narrative of tech having to be big, high, and performative 
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to succeed. It shows that computation can be done at 
scale and working within certain self imposed limits can 
also result in creative outputs.
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Joost Rekveld is an artist motivated by the question 
of what we can learn from a dialogue with machines. 
In his work, he explores the sensory consequences of 
systems of his own design, 
often inspired by forgotten 
corners in the history of 
science and technology. 
These systems combine temporary dogma’s in the form 
of procedures or code, with more open-ended elements 
such as material processes or networks of interactions 
that are too complex to predict. His films, installations 
and performances are composed documentaries of 
the worlds opened by such systems. In their sensuality 
they are an attempt to reach an intimate and embodied 
understanding of our technological world. His abstract 
films have been shown world-wide in a wide range of 

festivals and venues for experimental film, animation or 
other kinds of moving image.

<”...there are multiple ways of doing things- sometimes we forget the things could 
be different”>
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This piece is an abstract animated science-fiction film that 
takes the experiences shared by humans and electronic 
circuits as its starting point. Our computing technology 
emerged during the Cold War as a byproduct of the 
development of atomic weapons and their associated 
planetary surveillance systems. In 1961, at what was 
perhaps the coldest point of this period, Edward 
Lorenz and Yoshisuke Ueda independently discovered 
deterministic chaos in their computers. In film #59, 
humans, aliens and electronic devices vacillate between 
the poles of a human fever dream of planetary control 
on the one hand, and lively machinic chaos on the other. 
Narrative elements derived from Cold War era science 
fiction films set the tone for the film, while references to 
radar and television scanning result in images that evoke 
very early computer graphics. These progressively unfold 

Joost RekveldDesigning Regenerative Technologies | The Demonstrator 



into organic calligraphies, in which the negative space 
between the patterns becomes one of the protagonists. 

All images in the film were produced as electronic signals, 
for a large part generated using period equipment: an 
analogue computer from 1963, early sonar and radar 
oscillators, and imaging devices taken from military 
flight simulators. Historical analogue computing and 
simulation techniques were re-enacted, old machines 
were sought out and cared for, and new devices were 
developed based on old principles. Analogue computing 
was pushed into a new direction in an attempt to liberate 
these computing technologies from their problematic 
origins. In line with permacomputing principles Joost 
is rediscovering already available techniques and tools 
exposing not only the problematic past of computation 

but also proving that new narratives can be built with the 
use of old elctronics.  His work resists the extractivist 
logic of modern computing that demands constant 
upgrading and energy-intensive performance. Instead, 
it suggests that radical imagination can emerge from 
working with constraints, with existing materials, and 
within planetary limits. 
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Brendan Howell is an artist and a reluctant engineer. 
He is the creator of numerous interactive artworks 
and inventions. Additionally, he has spent a lot of time 
teaching digital practices 
in applied and fine arts at 
various European higher 
education institutions. He lives in Berlin, Germany but 
can often be found walking in wooded areas of Northern 
Europe or enjoying pastoral life in Hacksneck, Virginia, 
USA with his extended family.

<”We don’t need more code. We need quality.”>

Brendan HowellDesigning Regenerative Technologies | The Demonstrator 



The Screenless Office is a system for working with media 
and networks without using a pixel-based display. It is an 
artistic operating system. The office presents a radically 
alternative form of everyday human interaction with 
media. It is constructed using free/libre/open hard- and 
software components, especially for print, databases, 
web-scraping and tangible interaction. Currently, it exists 
as a working prototype with software “bureaus” which 
allow a user to read and navigate news, web sites and 
social media entirely with the use of various printers for 
output and a barcode scanner for input. While our existing 
software allows for interesting new ways of consuming 
media, we are currently working to expand the system 
to make it capable of publishing content and thereby, 
enabling a provocative possibility for active participation 
in contemporary social life.
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By calling this creation an “Artistic Operating System”, we 
assert that it should be unique and personal, even peculiar 
in its way of representing and interfacing with the rest of 
the media world. In this sense, it is freed from the implicit 
social requirement that new technological projects 
conform to standard principles of progress, universality 
and efficiency. This project aligns with permacomputing’s 
core principles of care, reuse, and technological humility. 
By eliminating pixel-based displays in favour of tactile, 
print-based and audio interfaces, Brendan radically 
reduces dependence on extractive digital infrastructures. 
Instead, the project redirects attention toward slower, less 
electricity-intensive media objects—printers, barcode 
scanners, and open-source microcontrollers—inviting 
users to engage with computation at a more deliberate, 
embodied pace.
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Waag Futurelab contributes to the research, design and 
development of a sustainable, just society. Waag works in 
a trans-disciplinary team of designers, artists and scien-
tists, utilising public research methods in the realms
of technology and society. This is how Waag enables 
as many people as possible to design an open, fair and 
inclusive future.
To heal the harm that lead to the current climate crisis, 
we need to repair our relationship with the earth. Waag’s 
Urban Ecology Lab is committed to develop ecological 
skills with artists, citizens, designers, governments and 
researchers. These skills also bring a new view on tech-
nology and help to design and use technology within 
planetary boundaries; regenerative technology. 
 
waag.org

This activity was (co)financed with the PPP allowance 
of the Ministry of Economic Affairs and Climate from 
CLICKNL. CLICKNL is the top consortium for Knowledge 
and Innovation (TKI) of the creative industry.
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