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“When I saw that ICT4S had a Zine chair and it was Aksel 
I was immediately activated, I had to be involved. What 
I enjoy the most about a conference like ICT4S is the 
conversations away from the conference hall, meeting 
people who are excited to start creative collaborations 
around anything adjacent to sustainability and ICT. 
A conference programme can be quite technical and 
transactional, which limits the vibrant experiences 
that can be had when creativity is allowed to blossom.  
Creative spaces are where I started letting myself 
imagine futures that are different from the norm. A zine 
is just the start for ICT4S. ” 

- Oliver Bates

”We were having lunch at our favourite spot in Stockholm 
at the start of the autumn reading period, reflecting on all 
the very interesting discussions and tensions expressed 
in-between the formal progam at the ICT4S 2023. From 
this grew the idea of giving space for these liminal 
expressions in the form of a zine. Going from jotting 
this all down in the form of a sms conversation, to a zine 
compilation full of ideas and alternative perspectives on 
sustainability and ICT is an amazing feeling!” 

- Aksel Biørn-Hansen
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While academic papers give us space to express our knowledge and 
expertise, we also need spaces to express our views, feelings, and 
creative expressions towards a more sustainable life on this planet, 
where ICT is not always directly implicated.

We are therefore very excited to share the contributions from the 
ICT4S Zine 2024!

As an alternative to the official program and traditional, peer-
reviewed publications, we have taken inspiration from zine 
culture to gather a set of alternative and DIY contributions that 
encourage authors to embrace creativity that might not always be 
encouraged in more traditional academic outputs focused on ICT 
and sustainability. 

This zine is a result of a call for contributions to that explores 
alternative visions, ideas and critiques on the topic of 
sustainability and ICT. 

We look forward to hear what you think about the zine.

Creativity is where new ideas can grow and be nurtured. Our hope 
is that the zine encourages the ICT4S community to build space for 
creativity and new ideas in the future.

Oliver Bates

Aksel Biørn-Hansen
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Lupita Guillén Mandujano

5



6



Nadia Campo Woytuk 
& Anupriya Tuli
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Lina Persson
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Vesna Manojlovic

Internet of Squirrels 
2024 International Conference on 

ICT for Sustainability (ICT4S)

Vesna Manojlović

BECHA@UnCiv.nl
@becha@social.v.st 

https://becha.unciv.nl/

If we want to have “sustainable Internet”, we have to “consider the squirrels”!

Squirrels are a symbol for all more-than-human beings & ecosystems: trees, 
rivers, soil, insects, fish, forests, cats, sea-weed… 

Considering squirrels is an analogy for ecocentric attitudes. 

Squirrels are a metaphor for all those humans with no own voice: the 
disconnected, the marginalised, the exploited, the oppressed, those not yet 
born… and who I take the responsibility to speak for. 

“Internet of Squirrels” is a direct opposition to “Internet of Things”, a reminder 
that we will not achieve SDGs & ESRs through the technological fixes, but that 
the solutions to our technical problems are, in fact: social, political, 
ecological and spiritual solutions. 

Squirrels symbolise “the other” - but taken to the extreme;  
in order to “move the goal posts” of radical Diversity, Equity & Inclusion!
- for the engineer, squirrel is an “End User” => rfc-editor.org/rfc/rfc8890 
- for the network operator, squirrel is a “customer” => forum.ripe.net 
- for the academic, squirrel is a “research subject” => degrowthjournal.org 
- for the content provider, squirrel is a “consumer” 

I am a Speaker for Squirrels: https://wiki.unciv.nl/index.php?title=Speaker_For_Squirrels 
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On a technical level, Internet of Squirrels represents 
basic, modest, green connectivity for all, within 
planetary boundaries, harmless for squirrels: Internet 
“on the squirrel scale”. 

Principles of Internet of Squirrels: ecology, sufficiency, 
reciprocity, empathy, anarchism, commons, altruism, 
ecocentrism (not anthropocentrism!), solidarity, 
degrowth, climate justice, decoloniality, intersectional feminism, stewardship, 
permaculture, regeneration, communality, radically open participation, caring, 
solar punk, reciprocity, animism… 

On a metaphysical level, Internet of Squirrels acknowledges existence of 
meaningful connections & communication and/or “networks” among (& 
between) non-human species (murmurations of birds, mycelia networks, crows, 
ant colonies, Wood Wide Web, dolphins, slime mould, parrots…), and non-
technological networks within human cultures. 

While the first 50-60 years of the current Internet were based on growth, I 
imagine next 50 years oscillating between dystopia & utopia: due to polycrisis, 
Internet has to function (or not) within many disaster scenarios: a war-thorn 
country, a refugee camp, an aftermath of a hurricane, a flooding, raging forrest 
fire, a pandemic… a series of collapses. 

We have to rely on the equipment to function with little electricity & 
intermittent connectivity, within a broken supply chain for parts, no way to pay 
for licenses, and people who are focused on survival needs first, & then 
meaningful  & minimal connections: making emergency calls, finding the loved 
ones, letting them know you are alive, looking up the direction to a shelter… 

Counter-computing movement & alternative networks give me hope: frugal, 
slow-tech, minimalistic, off-the-grid, retro, low-tech, communal, repaired, DIY, 
shared, recycled, renewable energy,  durable-tech, circularity… 

For the distant future, I dream of “just enough” 
networks, healthy connections in a healthy biosphere,  
Eco-Net that supports all communities of life. 

Short-term, I am enjoying low-tech life in Lika, with the 
Puh, Lipa, Lisac & squirrels : you are invited to join: 
scan the QR code for more info! 
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Squirrels are symbol of innocent victims that are facing 
extinction,  if we continue with developing  
“Internet of ecocide”, within the current social 
(economic, political, philosophical/spiritual) conditions.

ANTs against ANTi things: 

ANTi Ecocide

ANTi Cloud

ANTi Data Centres 

ANTi Big Tech 

ANTi Fossil Fuels 

ANTi Patriarchy 

ANTi-Capitalism 

ANTi Techno-Colonialism 

ANTi Techno-Optimism 

High-speed Internet & other “advanced digital technologies”      
(quantum communication, 5G, 6G, HD video, VR, blockchain, AI, online 
gaming, etc), is what I call the “Internet of Ecocide”: a.k.a.
Luxury, Excessive, Gargantuan, Gilded Internet… Internet of Affluence, 
Internet of Exploitation, Internet of Armageddon .   

“Internet of Ecocide” is extremely damaging for the environment: 
burning fossil fuels for operations & shipping, over-consuming water (& 
energy & raw materials) for manufacturing & cooling, digging-up rare 
metals, occupying land, extracting value from many for the profits of the 
few, while externalising pollution (destroying habitats, dumping e-waste 
— even in space! —, generating excessive CO2 emissions)… 
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Quotes

“expansion of industrialized Internet production as 
separating organisms from their relational ecologies 
and coercing them into maximized production, under 
late capitalism’s growth imperative…”

“(I) approach Internet systems through the concept of 
more-than-human freedom. (I) aim to bring together 
the focus on Internet sovereignty and a more-than-
human perspective to the organisms involved in 
Internet creation.”

 ~~ https://morethanhumanfreedom.wordpress.com  
(paraphrased, replacing “food” with “Internet”)

Degrowth is a social 
movement and a 
research framework 
which advocates for 
a transition to 
sustainable and just 
forms of social 
organization. The 
foundational insight 
of degrowth is that 
there cannot be 
endless growth on a 
finite planet.

“… humanity (must) give up some of its 
core beliefs, from the fantasy that we 
can control the planet, to the notion 
that we are ‘above’ other beings.” 

— Timothy Morton: HumanKInd


Consensus includes 

“the Voices who spoke for 

the Four Sacred Things:          

Deer, Hawk, Salmon, Coyote” 


— Starhawk:  
The Fifth Sacred Thing  

Like all punk, solarpunk goes against the current ruling philosophy

and requires a full system change. It lets care be the guide instead

of greed. Solarpunk sees humans as part of the natural ecology, not

apart from it as our current industrialized society does. There is

great emphasis on getting your hands in the dirt following bio-dy-

namic permaculture and regenerative principles, to tend to your

environment and grow your own food. Care of each other, care of

ourselves and care of our environment are all intertwined. Solar-

punk holds technology in its heart as a way to support this equal,

care-driven, non-polluting meaningful life. It focuses on hyper-lo-

cal, small, self-governing networks while also making the best of

being connected global citizens. Without the capitalist push for

the biggest economic benefit but with the eco-socialist spread

of resources and benefit for all. Life would maybe have a slightly

slower pace, but there would be much more to enjoy along the way.

 — By Priscilla Haring-Kuipers 

“… those who have no physical voices, but whose biological 
presence keeps us breathing…” — “My Octopus Teacher” video 

“imagine… a society with a modest standard of living, conservative of 
natural resources, with a low constant fertility rate and a political life based 
upon consent, a society that has made a successful adaptation to its 
environment, and has learned to live without destroying itself or the people 
next door.”  ~~ Ursula K. LeGuin 

23



24



25



Alice Ashcroft & Zoe Detko

“Okay, But What If

We Try?”

“We Can’t Fix It All”

What can HCI learn from the

source-pathway-receptor framework?

Alice Ashcroft

Lancaster University

Zoe Detko

Ardea Eco-innovation
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source

Pollution linkages are the connections
between sources of pollution, pathways
through which pollutants travel, and
receptors that are impacted by pollution.
These linkages are often broken down
into three stages in environmentalism in
to the source, pathway and receptor
(SPR) framework.

pathway

receptor
The origin or point of

emission of pollutants

into the environment. 

The route the pollutants
travel from the source to

the receptor.

The entity that
is exposed and

potentially
affected by the

pollutant.

This zine will share how, with an
understanding of this framework, HCI

researchers can ensure equitability in
their developments both in terms of the
environment but the users and those in

marginalised groups.

Okay... SPR. How does thisapply to tech though?
27



A single visit to a 30 MB homepage would use both an entire
day's worth of data for someone for someone on a 1GB monthly

plan, and emit 12g of CO2e (Lowe, 2021).

An example of this can be seen with the creation of website that
produce fewer greenhouse gas (GHG) emissions, also aiding

individuals with slow internet connections or limited data plans.

Recognise the
interaction.

Recognising the interaction between
digital technology and
environmental impact sheds light on
how, in reducing negative
environmental impacts, the positive
social impact can be increased. 

They knock marginalised
groups even harder.Knock On Effects

Emissions affecting the lives of

people isn’t a thing of the past.

Reducing image sizes, avoiding auto-playing videos (Lowe, 2021),
minimising automatic chatbot usage, and not integrating live
social media feeds, are (great/good/another adjective of your

choice) strategies for reducing GHG emissions; contributing to
environmental sustainability as well as enhancing website

accessibility from a data and design standpoint.

So we need to design websites with reduced emissions!

Images are the biggest source of GHG emissions on websites
(Greenwood, 2021). However, only by optimizing them from

JPEG, PNG or GIF to WebP formats, emissions can be reduced
significantly (Hiskey, 2022), and less data is needed to access

the website.

This is just one example.
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The
River
Parallel

Cloud Computing is often seen as a
cheaper alternative, but what is rarely

considered is the environmental impact
of this. Do we have to send data across

the world and back?

That’s a lot of energy!

When you eat plants grown near a factory,
do you know what you’re eating? When you

consume content online, do you know the
quality of that too?

If you have a
limited water
source, you’ll
have no choice
but to drink the
water. You
might not have
the data, but
you still have to
log on to pay
your bills.
Choice is a
right, but still a
privilege.
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linguistically means the
overlapping of more than
one characteristic

theoretically means how
each overlapping
characteristic has affected
each lived experience in the
person’s life, often
disproportionately 

The Polar Bear Parallel

Society’s
Treatment of
Multiply
Marginalised
Groups

Bioaccumulation

Biomagnification

Access to
Education

Ability to
Earn
Income

Access to
Technology

and there are so many more

examples of this!

“intersectionality”

Intersectionality

TLDR: things are not always
proportional...

so many parallels!

the effect is magnified! soundfamiliar? (*cough cough*biomagnification *cough cough*intersectionality)

when contaminants build up
in organisms, becoming more
concentrated than in their
surrounding environment

when the concentration of a
chemical in an organism is
higher than in its food,
mainly because the organism
gets exposed through its diet
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Physical accessibility
should always be
considered. But how is
social access considered
in your work?

All references can be found at:
aliceashcroft.com/s/ict4s-zine-refs.pdf

Understand that the
environmental impacts
are directly linked to the
accessibility of your
systems.

Consider the
environmental impact
of each stage of your
developments.

What can we
learn from
The Parallels?

With thanks to Alla Varta for their
wonderful illustrations.
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Dear Garden 
Dear Earth

Rodrigo dos Santos
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is a journal booklet 
created to inspire 
urban community 
gardeners to witness 
the relational stories 
that happen in garden 
spaces. 

These are stories  
of interdependencies 
and collaborations 
among more-than-
human entities  
such as 
  ~ heat ~ 
    ~ water  
 ~ soil ~  
  ~ plants ~  
~ critters ~ 
  ~ people ~ 
    ~ tools ~ 
that permeate  
their garden selves.

The journal is part 
of a speculative, yet 
participatory design 
research that takes 
non-anthropocentric 
perspectives into 
consideration through:
~ the myriad forms 
urban community 
garden[er]s can express 
themselves; 
~ the interactions they 
engage with; 
~ their learnings and 
responses to each 
others’ stories.

Dear  
Garden
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stories of unity
reminding
we are entangled
not apart

stories that bring upon
our imaginative capacities
speculative why not?

one truth is that people
often struggle envisioning
as you might
or even pretend to

then we hear whispers
it’s you shouting to all
we are one
and many more
~
interdependent
stories

Collage with some of  
the contributions to the  
Dear Garden journal.
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is inspired by the  
Dear Garden journal, 
and invites you to 
reflect on some of the 
relational stories you 
share with the Earth.

While contemplating 
these stories, you 
may consider how 
your design practice— 
or your Information 
and Communication 
Technology–related 
work—is entangled 
with the social 
and ecological 
perspectives that  
~ you nurture and/or 
~ nurture you.

—~..—.≈ 
Any responsible 
form of expression 
to engage with Dear 
Earth is welcome.

Dear Earth,  
There is so much care around ourselves

You know you have my attention when I…

 
But I confess that sometimes it is hard  
to have you in mind, especially when…

 
This may incite you to…

 
In order to embrace your whispers  
and shouts, I might... 

Dear  
Earth

÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷

//\/\\\//\/\\\//\/\\\//\/\\\//\/\\\//\/\\\//\/\\\///\/\\\//\/\\\//\/\\\//\/\\\//\/\\\//\/\\\//\/\\\///\/\\\//\/\\\//\/\\\//\/\\\//\/\\\//\/\\\//\/\\\///\/\\\//\/\\\//\/\\\//\

———---...---———---...---———---...---———---...---———---...---———---...---———---...---———---...---———---...---———---...---———---...---———---...---———---...---———--
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÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷

//\/\\\//\/\\\//\/\\\//\/\\\//\/\\\//\/\\\//\/\\\///\/\\\//\/\\\//\/\\\//\/\\\//\/\\\//\/\\\//\/\\\///\/\\\//\/\\\//\/\\\//\/\\\//\/\\\//\/\\\//\/\\\///\/\\\//\/\\\//\/\\\//\

———---...---———---...---———---...---———---...---———---...---———---...---———---...---———---...---———---...---———---...---———---...---———---...---———---...---———--
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Dear Garden 
journal evokes 
ways of building 
responsible and 
reciprocal relations 
with the land—
practices that are 
shared in many 
places, and by 
many communities 
in their own ways. 

It was created 
as part of my 
dissertation 
research project. 
The research 
happened in the 
Summer of 2023 
in two urban 
community gardens 
in Vancouver, 
Canada—the 
traditional, 
ancestral, and 
unceded territory 
of the Səlil̓wətaɬ 
(Tsleil-Waututh) 
twnation.ca, 
Skwxwú7mesh 
(Squamish) 
squamish.net, and 
xʷməθkwəy̓əm 
(Musqueam) 
musqueam.bc.ca 
peoples.

The relational 
stories that 
arise from the 
interactions that 
urban community 
garden[er]s witness 
and engage with 
can broaden 
understandings on 
the importance 
of assessing and/
or envisioning 
perspectives 
that are often 
unacknowledged  
by social, economic 
and political 
systems that 
support dominant 
~ technocentric 
~ solution-based 
interaction design 
practice.

Dear Earth is a 
nascent initiative 
built on learnings 
from the Dear 
Garden journal  
and on calls to 
address the social 
and ecological 
climate crisis we 
are immersed in...  
≈ raising sea levels 
≈ melting glaciers  
≈ draughts  
≈ floods  
≈ hunger  
≈ et al.

If you would like to start an informal 
conversation, or share your  
Dear Earth reflections, please email  
rodrigo.dossantos@ubc.ca
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Rodrigo dos Santos 
UBC School of Information
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Tim Cowlishaw

A face peers down at me, tinted blue by a bright sun which bleaches the sky 
behind a hazy featureless white. The face wears an expression of concern, or 
perhaps of puzzlement in the eyes. It’s a familiar face, although not one I’ve seen 
from this angle. Below it, a question: “Do you remember this moment?”. I don’t - 
but it must have happened - there’s photographic evidence after all.

It’s a photo of me, revealed by the “memory reel” notification that Google Photos 
occasionally sends me, without my asking. But it’s a strange type of memory, one 
that diverges so entirely from what I thought that I recalled. I’m peering into the 
lens, perhaps caught by surprise, perhaps attempting to diagnose some problem, 
but the overall impression is of someone peering into the mechanism, trying to 
see what’s on the other side.

This hidden mechanism is on my mind now - receiving this notification was a 
moment of Infrastructural uncanniness1 - a sudden, jarring reminder, that my 
phone, familiar, and personal, is one tendril of a much larger digital 
infrastructure, through which other agencies apart from my own operate. If I 
didn’t knowingly take this photo, then who, or what did?

1. Geoghegan, B.D. (2016) ‘Mind the Gap: Spiritualism and the Infrastructural Uncanny’, Critical Inquiry, 

42(4), pp. 899–922. Available at: https://doi.org/10.1086/686945.
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Perhaps if I understood where this photo is now, then I might better understand 
how I’m entangled in this infrastructure. In my work investigating the material 
footprint of discarded data, one thing still eludes me:  how the footprint of my 
own digital waste contributes to it. This photo offers an interesting glimpse of 
that involvement precisely because it offers no easy answers: it’s “my data”, but I 
never chose to store it, and wasn’t aware of its existence until just now.

My phone gives me few clues: the photo was taken 
on the 29th of December 2020, at a point on the map 
I know: my home. The moment I don’t remember 
lasted 1/100 of a second, a click of  a shutter. But  
Google’s interface tells me nothing about the photo 
now - not even a file size.

Recalling Anne Pasek’s methods for getting into 
fights with data centres2, I open Google Photos on 
my laptop, and locate the photo. From the photo, a 
URL, from the URL, a domain, from the domain, an 
IP address, and from the IP, a location: Madrid.

This all seems too simple, too definite, each inference bringing more uncertainty. 
The domain of the image might point to one IP, or several, it might be a proxy, a 
CDN. Now, looking at a point on the map in the centre of the Puerta del Sol, I 
realise it offers a comforting illusion of specificity. There is definitely no Google 
data centre here.

Still: it makes sense for my particular photos to be 
stored in the country where I live: these are not 
public images, distributed around the world for 
access from anywhere. In the face of uncertainty, an 
abductive leap: It is probable that my photo is in a 
Google facility in Spain. So, if not in the Puerta del 
Sol, where?

2. Pasek, A. (2023) ‘Getting Into Fights With Data Centers: Or, a Modest Proposal for Reframing the Climate 

Politics of ICT.’, White Paper. Experimental Methods and Media Lab, Trent University, Peterborough, 

Ontario. Available at: https://tinyurl.com/PeeringPasek.

Google does have a data centre in Madrid: it was announced to great fanfare in 
the press3 when it opened in 2022. The article  mentions a partnership with 
Telefónica, and I soon locate another article4 which places it in a Telfónica 
facility in Alcalá de Henares.

A map search for “data centre Alcalá”: squat grey buildings on the outskirts of 
town, with unfamiliar names. No sign of Telefónica or Google, but a search for 
“Telefónica Alcalá” yields an elegant brochure5, describing a state of the art 
facility with distinctive turret-like structures along the edge. I notice that one of 
the grey outlines on the map, named “Nabiax”, has a similar crenellated profile, 
switch to Street View: It's the same building.

I try to  imagine its enormity: 15 square kilometres 
of usable space, and 100 MW of installed electrical 
capacity. 22 tonnes of CO2

6 (five passenger flights 
from Madrid to Santiago de Chile, or 44 square 
metres of lost arctic ice) per hour.

More searches, more documents: Everything that 
helps keep my photo online 24/7. The frustrations of 
the technicians working there7, the layout of the 
control room and the enormous diesel tank for 
backup power8, the local council’s generous offer of 
a new dedicated power line and substation, now 
open for tender9. These installations are built to 
scale10, their footprint and power supplies  
expanding continuously.

Trying to comprehend everything keeping this giant machine running is dizzying, 
as is knowing that I am, every time the shutter on my phone clicks, implicating 
myself in it further. But seen framed by the laptop screen, zoomable with a pinch 
of the fingers, I can’t comprehend the scale of the place, nor the extent of my 
own involvement. To really get a sense of this, I reason, I have to go there, to 
stand alongside it.

3. https://tinyurl.com/PeeringElPeriodico

4. https://tinyurl.com/PeeringEuropa

5. https://tinyurl.com/PeeringBrochure

6. https://tinyurl.com/PeeringPower

7. https://tinyurl.com/NabiaxMapsReviews

8. https://tinyurl.com/PeeringPlan

9. https://tinyurl.com/PeeringTender

10. Tsing, A.L. (2012) ‘On Nonscalability’, Common Knowledge, 18(3), pp. 505–524. 

Available at: https://doi.org/10.1215/0961754X-1630424
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So, a few weeks later, I take a train to Madrid: It tickles me that i’m likely 
following the same path along which my image had passed, from fibre optic to 
fibre optic, peer to peer. Tung-Hui Hu11 describes how the railway and the fibre 
optic network are often intertwined, and this is the case here: overlaying a map 
of fibre infrastructure12 on to the railway network, and tracing the thread of a 
backbone link following the AVE line beneath me.

On the second leg of my journey, I approach Alcalá de Henares Universidad. An 
outskirt of an outskirt: Alcalá is a suburb of Madrid, and the Universidad station 
is in an outskirt of Alcalá: bordered on one side by warehouses, and on the other 
by the university campus and a large expanse of green scrubland.

Looking out of the window, I’m struck by the number of trasteros (self-storage 
units) I see. They and the data centre make good neighbours: Both need large 
amounts of cheap space,  proximity to transport infrastructure (or the fibre 
under it), and they’re both peripharal places, in the terminology of Discard 
Studies13: the “away” where unwanted things can be sent, out of sight and out of 
mind.

 I trace an L-shaped movement along the edge of the 
wasteland  (I could cut across, but i feel like an 
interloper, and don't want to draw attention to 
myself). As I walk, a low hum, barely there at first, 
but growing in intensity to the identifiable major-
third drone of industrial air-conditioning. I turn a 
corner and see a weathered billboard welcoming me 
to “Tecnoalcalá Technological and Scientific Park”. 
Below it, a sun-bleached street sign pointing to 
“WWW street”, “Arroba (@) street”, and ”.mobi 
Avenue”, already familiar from the map. I’m on 
”.com Avenue”, the street, where at number 23, the 
Google Cloud region which I’m pretty certain holds 
my photo resides.

“You are entering a private complex - respect the instructions”. 
That same feeling of being an interloper again: I’m not being 
turned away, but I’m definitely not being welcomed in either. 
Security, and secrecy: the "bunker mentality" of the cloud11, needs 
the figure of an outside threat from which we're being protected. 
It feels weird to inhabit both roles at once: I’m one of the people 
whose data is in there, but I’m also the interloper.

11. Hu, T.-H. (2016) A Prehistory of the Cloud. Illustrated edition. Cambridge, Massachusetts London, 

England: The MIT Press.

12. https://tinyurl.com/PeeringFibre

13. Liboiron, M. and Lepawsky, J. (2022) Discard Studies: Wasting, Systems, and Power. Cambridge, MA, 

USA: MIT Press.

The weathered, sunbleached quality of the road signs can be seen on everything,  
and I can feel its cause in a very bodily way - even on an early February morning, 
it is uncomfortably hot, and I can feel the back of my neck burning. Curiously 
though, the road verges are more verdant than the surrounding scrubland. A 
closer look reveals the black serpentine tangle of an automatic watering system 
under these green borders:  the clean, sustainable imaginary of the cloud must 
be maintained where it meets the material reality.

Rounding a corner, I see the now-familiar crenellated profile of Nabiax, and am 
struck by its scale. Not just the sheer size of it, but also the way in which I could 
see it scaling - one end of the building still under construction, and an expanse of 
unbroken but fenced off ground to its south reserved and waiting.

I arrive at the  front entrance: a man-sized gate under the building’s address in 
large metal signage, and a smaller, more temporary sign, reading 
“Nabiax” (“Google” and “Telefónica” conspicuous by their absence). This 
gateway is the only human-sized thing about this building: there are no windows, 
nor any clues of human habitation: Of the 10,000 jobs which this installation 
supposedly enabled14, few of them appear to be in this building.

Beyond the entrance, I see a row of pylons, stretching from the data centre 
across the field behind me, off in the direction of the substation. There’s also a 
curious empty space, maybe the size of half a football pitch, fenced off, within 
the perimeter of the data centre, but, meticulously lawned, and empty, right 
above where the plan told me the diesel tanks reside.

14. https://tinyurl.com/PeeringVanguardia
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Standing on the corner on the other side of the patch of grass, I try to take in the 
entire installation: not just the building, but the construction sites surrounding 
it, the fibre network snaking under the roads and train lines, the electrical grid 
behind me and the backup generators below. I’m very aware of all I don’t know, 
and can’t see: most notably what’s inside the building: the high fences and 
security cameras mean this is as close as I can get.

However, incomplete knowledge is still knowledge, and knowledge can be put 
into action. I may not understand the totality of this rhizomatic infrastructure, 
and I may never understand fully how my own digital traces are tied up with it, 
but I do now know two things. 

The first, that scale, manifested in the impermeability, expandability and 
anonymity of these infrastructures, might prevent us from knowing them directly, 
but it also suggests other ways we might come to know and understand them. 
I might never know for sure that my photo is in this data centre, but I know that 
it’s in one like it, and this logic of scalability15 suggests that that other data 
centre will be much like this one: What I have learned and experienced here can 
still teach me something about the site my photo inhabits, even if I never know 
exactly where that is.

The second, is that this knowledge, does not need to be complete to be useful: 
Partial knowledge can still give us reasons to act, to decide. And so, on finishing 
this text, pasting in the image below, and hitting save, I return to my Google 
Photos account, navigate to the 29th of December 2020, select the blue and 
white smudge with the traces of a face, and I hit delete.

Thanks to Anne Pasek, for the methodological techniques outlined in Getting into Fights with Data Centres, 

for inspiration, and in general for tonnes of prior work I hope in some small sense I'm building on. Thanks also to 

Justin Pickard, for emergency ethnographic training and mentoring, extremely generative conversations, 

general moral support and commitment to the bit.

15. Hanna, A. and Park, T.M. (2020) ‘Against Scale: Provocations and Resistances to Scale Thinking’. 

arXiv. Available at: http://arxiv.org/abs/2010.08850.
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Laetitia Bornes, Marcia Smith & 
Oliver Bates

systems thinking workbook 
Laetitia Bornes, Marcia Smith, Oliver Bates

Dear reader,

We invite you to fill in the "Systems Thinking Workbook" as part 
of your professional journey as a leader in ICT and 
sustainability. This workbook introduces six indicators for 
systems thinking and a series of activities for reflecting on 
ICT4S 2024 conference and your own practice.

This workbook is born out a series of conversations in liminal 
spaces at conferences and in other tech spaces about the focus of 
much tech research on technosolutions that lack any accompanying 
engagement in complex systems that encapsulate ICT and digital 
technology.

Use this workbook with academic papers, technologies, 
interventions and prototypes! Our hopes are that you use this 
this workbook in a non adversarial manner to capture a more 
complete snapshot of whether the whole conference (and your own 
work) embraces a systemic perspective.

This workbook is for those of you who are interested in 
critically engaging with systems thinking for sustainability in 
both your own practice and the practice of the communities you 
are part of. It's both a form of feedback for conference 
organisers, and self- reflection on our own practices and 
perspectives. We hope to trigger in- depth and possibly 
provocative reflections that nudge our collective research to 
more radical and systems oriented perspectives.

Thanks for reading!

Oliver, Laetitia, Marcia
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Suggested indicators

Scale of effects

Beings considered

social (in)equity

              What effects are being considered? Direct effects (energy, 
materials and resources for production, operation and disposal)? 
Enabling effects (substitution, optimization)? Direct rebound effects 
(more intensive use due to gain in time or money)? Indirect rebound 
effects (other additional footprints enabled by these savings)? What 
about economy- wide rebound and systemic change (changes in production 
and consumption patterns at the societal level)?

                Does this research reflect on notions of equality and equity? 
If so, is it positioned more in an equality or equity paradigm? For 
example, a fuel tax may be seen as egalitarian but not equitable, 
since it will be felt most by the poorest households, and in 
particular those who are car- dependent (in the countryside).

Scale of intervention
              What is the scope of the intervention? Does this paper study 
or act on devices (e.g. smartphone)? Does it deal with services (e.g. 
internet service provider)? Is it interested in the infrastructure 
behind it? or is it looking at the whole socio- technical system?

Environmental impacts considered
                What environmental impacts does the research consider? Does 
it only consider CO2 or Green House Gas (GHG) as proxies for broader 
environmental impacts? or does it consider other environmental 
impacts such as water usage, pollution, land use change, resources 
depletion, etc.

transformative power
                Is the aim of this research to bring about incremental change 
in the direction of transition, which can be implemented in the short 
term? Or does this research support a radical and profound change, 
probably planned for the longer term?

                Is the research user centric? Does it think about other 
humans, non- users? What about other beings? and the environment?
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Sandra Abels, Leman Çelik, Stefan La-
ser, Estrid Sørensen & Lynn Werner

Moments before a 

workshop for inter-

national scholars to 

discuss draft papers 

stored in our university 

cloud…An excavator cuts 

a cable. Snap. No access. 

This is how we experienced 

our university data centre. 

HTTPS://WWW.SFB1567.RUHR-UNI-BOCHUM.DE

BY SANDRA ABELS, LEMAN ҫELIK, STEFAN LASER, ESTRID S RENSEN. ARTWORK BY LYNN WERNER.

AA  GGoooodd EEnnoouugghh DDaattaa  CCeennttrree??

56



EExxppeerriieenncceess

Data 

infrastructures 

are indispensable 

for 

science and 

research.

Data centres 

challenge 

sustainable 

development.

HHooww  aarree  ddaattaa  cceennttrreess  eexxppeerriieenncceedd??  

We asked 

actors 

around a 

German 

university 

data centre. 

HHooww  ttoo  mmaakkee  sseennssee  ooff  ddaattaa  cceennttrreess??  

Three example groups help us rethink.
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SScciieennccee

"A HPC cluster, you could run it for 
a few more years. But let’s say within five 
years the hardware is getting outdated. 
So if you don’t run it continuously… 

you also have to think about that aspect, right? 
Maybe you save electricity by shutting it off, but then you’re 
not using the hardware to its fullest extent. And it takes 
energy to make the hardware, right?" 

(Computational Neuroscientist, 2023)

"Some of our simulations run for days, sometimes even weeks. 
And of course then if you shut down the server, then you can’t 
run it, but often you can’t even store the state of the 
simulation." 

(Computational Neuroscientist, 2023)

"If 

you 

switch 

off 

the 

servers 

that 

is 

the 

end 

of 

work" 

(Chemist, 2023)
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PPrrooccuurreemmeenntt

"The conditions are discussed in 

a tender. You want to have so 

many nodes with at least this 

and this CPU performance, so 

much memory, then so many 

nodes with graphics cards, 

which are then specified, and so 

much storage and what you 

need there…" 

(University DC operator 2022)

"…naturally, it's 

difficult to say in this 

context that we want 

to have energy-

efficient computers. 

it's a bit contradictory 

to high performance."

"We basically handed over the 

building with IT racks, with 

power on the right/left and 

network at the top. 

That was our service, not THE 

computers." (Data Centre 

Builders, A Contractor, 2023)
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"You need to have 

a reasonably 

configured 

Server and 

reasonable 

remote 

maintenance”

DDaattaa  CCeennttrree OOppeerraattoorrss

"But some scepsis prevails: ‘I can't get in there on my own if I 

have to.’ Well, I think that's an unfounded fear, because: 

When do you ever have to access a server?"

(University data centre operator 2022)

"I think you just have 

to overcome the 

anxiety that you have 

to pet your server 

every day. 

You don't have to"

(University data 

centre operator, 

2022)
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TToowwaarrddss GGoooodd EEnnoouugghh

Write about your data centre 

experiences in the ccrryyppttppaadd 

online form and read the responses 

of other participants.

You can also scribble notes for 

yourself down below.

https://cryptpad.fr/form
/#/2/form

/view
/fi6xCq-6oxrShodCey79HkTpTEZUIHDzw

a-GnHdeufg/

More and more data. Access.

Futile efficiency gains. Connections 

between Actors that are made invisible.

WWhheerree  ddoo  wwee  ggoo  ffrroomm  hheerree??

HHooww  ddiidd  yyoouu  eexxppeerriieennccee  aa  ddaattaa  cceennttrree  ttooddaayy??

WWhhaatt  iiss  aa  ggoooodd  eennoouugghh  ddaattaa  cceennttrree  ffoorr  yyoouu??

HTTPS://WWW.SFB1567.RUHR-UNI-BOCHUM.DE

BY SANDRA ABELS, LEMAN ҫELIK, STEFAN LASER, ESTRID S RENSEN. ARTWORK BY LYNN WERNER.
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Samuel Mann & Mawera 
Karetai
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- Karaitiana Taiuru

Atamai 

Iahiko

If rivers and mountains are 
people, what possibilities 
are opened up for AI by a  
non�western view of sen�
tience? 

Institutional

Our Only concern is 
for efficnncyYou

r S
or

t o
f 

peo
ple

cle
arl

y d
on

’t 

un
der

st
An

d

W
e 

J
us

t 
Ne

ed
 

to
 F

It
 I

n

 
I 

mu
st

 
be

 B
ad

It’s the LAW
We’ve Always

done it this way

T
here’s Not a 

CAT
egory for that

The textbook Example is for a 

Seattle coffee shop, makes 

sense to follow that...

Re tell Indigenous Everyday Stories 
AS Computing Stories 

1.

2. write a computing person into the story To ch
a
n
g
e
 
t
h
e
 o
u
t
c
o
m
e
 
fo
r
 
p
o
s
it
iv
e. 

D
o
 
t
h
is
 
S
e
v
e
r
a
l
T
im

es for different actors, Different places in the Sto
ry

, A
n
d
 
a
d
d
r
es
s
in
g
 
d
if
fe
r
en

t
 
lo
c
i 
o
f
 
im
p
a
c
t

Structural and 
systematic

S
y
m
b
o
lic

Ideological

In
t
e
r
n
a
li
s
e
d

Em
b
o
d
ie
d Most important 

lesson as a round 

head � how to 

behave when the 

cops pull you over.

Massively un�

derrepresented 

in every profes�

sion, but every 

positive action 

is seen as a 
racist threat

Our mortgage 

was rejected 

b’cos the bank 

form doesn’t 

allow collective 

ownership. 

My  colleagues 

sail through, but  

I get searched, 

every airport.  

Interpe
rso

an

al
Re tell Indigenous Everyday Stories 
AS Computing Stories 

Listen
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Patrice Reynolds & Jon Crescenzo
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Cl
im
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 A
 R

es
ou

rc
e 

Gu
id

e 
fo

r C
om

pu
te

r S
ci

en
ce

. 

Co
m

pu
te

r S
cie

nc
e 

pr
ov

id
es

 to
ol

s f
or

 g
re

at
er

 u
nd

er
st

an
di

ng
 o

f c
lim

at
e 

sc
ien

ce
 b

ut
 

als
o 

m
us

t a
ct

 in
 re

du
cin

g 
th

e 
en

vir
on

m
en

ta
l c

os
ts

 o
f c
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n 
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m
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 an
d 
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 e
xt
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n 

to
 su

pp
or

t c
om

pu
ta
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n. 

Th
er

ef
or

e, 
w

e 
m

us
t 

un
de

rs
ta

nd
 w

ha
t t

he
 fu

tu
re

 o
f s

us
ta

ina
ble

 co
m

pu
tin

g 
lo

ok
s l

ike
. 

Dr
aw

n 
fro

m
 o

ur
 p

ub
lic

at
io

n 
“1.5

 D
eg

re
es

 o
f S

ep
ar

at
io

n,”
 

th
es

e 
m

ult
im

ed
ia 

re
so

ur
ce

s p
ro

vid
e 

so
m

e 
fo

od
 fo

r t
ho

ug
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 an
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ac
tio

n.

Zi
ne

 D
es
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ne

d 
by

Pa
tri

ce
 R

ey
no

lds
, C

SU
 E

as
t B

ay
Jo

n 
Cr

es
ce

nz
o, 

CS
U 

Ea
st

 B
ay
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If you’re thinking about compiling your own zine, here’s an overview of how 
we put together the zine and the rough timeline, from call to conference.

•	 [23 weeks from the conference] Organize, scheme and make plans for the 
process 

•	 [20 weeks from conference] Put out a call for contributions, asking for short 
pitches from contributors, with a title and short abstract (500 words max) 

•	 [16 weeks from conference] Deadline for submitting pitches 
•	 We had a rolling submission and acceptance window, looking at and 

accepting/rejecting pitches as they came in
•	 [15 weeks from conference] Do a final review of all remaining pitches and 

send out notification emails, inviting authors to craft their submission
•	 [10-8 weeks from conference] Got together in three zine circles

•	 Opportunity for peer feedback and to share ideas and information 
about the zine and how it was developing

•	 [7 weeks from conference] Find a friendly printer, or decide to print it 
yourself

•	 [5 weeks from conference] Final deadline for Zine contributions
•	 [4-2 weeks from conference] Compile contributions for printing (we used 

InDesign)
•	 We offered 6 pages for each contribution, we think we would offer 

fewer pages in the future, 10 of 14 contributors used all pages
•	 [2 weeks from conference] Print the proofs
•	 [1 week from conference] Final Printing Run
•	 [Post-conference] Upload digital version of zine + plain text version to a 

stable, free online repository 

Printing details:
•	 Stapled binding with a squared back
•	 Paper for cover -> 160g multicopy, matte
•	 Paper inside -> 100g multicopy 
•	 Printed in colour

Our values when curating the zine:
•	 Include contributors at every decision that impacts the look and feel of 

their contribution
•	 Keep it simple, Do it yourself.
•	 Send contributors a copy
•	 Share it widely and freely

How we put together a zine (and timeline)
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