1 — STARTING POINT FROM DESIGN FRICTION TO SMOOTHNESS

| began by questioning whether comfortable and seamless digital experiences should
always be considered good design.

Infinite scroll, autoplay, recommendation algorithms, and instant responses provide
convenience, but they also ENCOURAGE USERS TO CONTINUE INTERACTING WITHOUT
PAUSE. They can also CONCEAL THE DATA, ALGORITHMS, AND ECONOMIC STRUCTURES

that make these experiences possible.

Initially, | understood FRICTION as a FUNCTIONAL DESIGN INTERVENTION that could
interrupt automatic behavior.

Q. CAN INTENTIONAL FRICTION ENCOURAGE USERS TO RECONSIDER AND QUESTION SEAMLESS DIGITAL EXPERIENCES?



2 — PRIOR RESEARCH 3 DIRECTIONS FROM MY RESEARCH

Efforts to minimize design frictions are often motivated COGNITIVE BIASES

from a desire to increase and maintain user
SYSTEMATIC TENDENCIES THAT CAN SKEW HOW PEOPLE

e.nt_:.;agement MERIRIRdUEE] This de5|.re SECHE (T INTERPRET INFORMATION AND MAKE DECISIONS.
vision of the world where technology is so embed:
HEURISTICS

MENTAL SHORTCUTS THAT HELP PEOPLE MAKE QUICK

(4, 17, 19]. Features of social media known as attention=  3,nGMENTS, OFTEN WITH LITTLE CONSCIOUS EFFORT.
capture dark patterns [17, 19] are purposely integrated to capture

user attention and increase time spent online. One design feature CHQICE ARCHITECTURE

commonly found across platforms is infinite scroll [19], where
the dynamically loading of additional content by =~ THE WAY OPTIONS ARE PRESENTED AND ORGANIZED TO

} n the page” [20]. Despite its popularity and ease of =~ SHAPE DECISIONS. DARK PATTERNS USE THIS
use, infinite scroll is associated with mindless scrolling [16] asit DECEPTIVELY.
keeps users engaged in prolonged sessions [19], often leading to
the material used to build the enabling y society, to th¢ energy needed for transmitting, analyzing, and storing subsequent feeli‘ngs of regret [20]' Baughan etal. [2] showed how
the data flowing through the massive infrastructure, to the materiality of infrastructure: these deep connections and costs are more significant, the infinite feed of X can increase the propensity to experience nor-
and have a far longer history, than is usually rep in the imaginaries of Al.0 mative dissociation —an absorbed state of mind characterized by
a loss of awareness [5] and a disruption in memory [7], rendering
users unable to remember what they read online. To mitigate the

ITHOUGHT!
B E HAV I O R AS A P R 0 D U C E D R E S 0 U R C E The new infinite horizon is data extraction, machine learning, and reorganizing information through artificial intelligence systems of combined

human and machinic processing. The territories are dominated by a few global mega-companies, which are creating new infrastructures and

B E HAVIO RA L DATA Is NOT SI MP LY CO L L ECTE D F ROM mechanisms for the accumulation of capital and exploitation of human and planetary resources.

USERS. INTERFACES CAN SHAPE THE BEHAVIOR THAT

LATE R B ECOMES DATA . DARK PATTE RNS DRAW ON Larg le Al systems ts of energy. Yet the material details of those costs remain vague in the social Such unrestrained thirst for new resources and fields of cognitive exploitation ha§ driven a search for ever deeper layers of data that can be used
to quantify the human psyche, conscious and unconscious, private and public, idiosyncratic and general. In this way, we have seen the

COGNITIVE BIASES , HAB ITUA L D ECI SION _ MAKI NG , AND imagination. It remains difficult to get precise details about the amount of energy consumed by cloud computing services. A Greenpeace repor

states: “One of the single biggest obstacles to sector transparency is Amazon Web Services (AWS). The world's biggest cloud computer emergence of multiple cognitive economies from the attention economy,*® the surveillance economy, the reputation economy,® and the

EMOTIONAL PRESSURE TO STEER CHOICES—MAKING SOME company remains almost completely non-transparent about the energy footprint of its massive operations. Among the global cloud providers, emotion economy, as well as the quantification and commodification of trust and evidence through cryptocurrencies.

; i : ; ions."41
ACTIONS F E E L NATU RA L 0 R U RG ENT WH I L E MAKI NG Onky AN rshusne o ivales ol sl ustals o tive snargy pectamance’shd. shianimisntal impactaseasiated Wwhh e operalians."—_ Increasingly, the process of quantification is reaching into the human affective, cognitive, and physical worlds. Training sets exist for emotion
OTHERS LESS LIKELY. WHAT APPEARS TO BE "“USER As human agents, we are visible in almost every interaction with technological platforms. We are always being tracked, quantified, analyzed an  detection. for family 1ce, for tracking an indi as they age, and for human actions like sitting down, waving, raising a glass, or
BEHAVIOR” MAY THEREFORE BE PARTLY PRODUCED BY commodified. But in contrast to user visibility, the precise details about the phases of birth, life and death of networked devices are obscured. crying| Every form of biodata - i ing forensic, bi i i ic, and ic - are being and logged into
TH E DESIG N OF TH E P LATFORM ITSE L F With emerging devices like the Echo relying on a centralized Al infrastructure far from view, even more of the detail falls into the shadows. databases for Al training.

While become to a small device in their living rooms, or a phone app, or a semi-autonomous car, the real work !THOUGHT!

is being done within machine learning systems that are generally remote from the user and utterly invisible to her. In many cases, transparency
wouldn't help much — without forms of real choice, and corporate accountability, mere transparency won't shift the weight of the current power F R 0 M H U MA N ACT I 0 N TO T RAI N I N G DATA

asymmetries. 42

A HUMAN ACTION DOES NOT ENTER AN AI SYSTEM AS A

The outputs of machine learning systems are inantly and , while the inputs are enigmatic. To the casual

observer, it looks like it has never been easier to build Al or machine learning-based systems than it is today. Availability of open-sourca tools for NEUTRAL FACT. SOMEONE SELECTS THE FOOTAGE, DEFINES

doing so in ination with rentable ion power through cloud superpowers such as Amazon (AWS), Microsoft (Azure), or Google THE CATEGORIES , AND LABELS WHAT THE ACTION MEANS.
MHAT'S NEXT S ' o e i b Moo, WHOSE UNDERSTANDING OF HUMAN BEHAVIOR BECOMES THE
! 1 , the underlying logics of those systems, and the datasets for MODEL’S “GROUND TRUTH"?

training them are accessible to and controlled by very few entities. In the dynamic of dataset collection through platforms like Facebook, users
w HAT HA P P E N S TO A B E H AVI 0 R A F T E R A N are feeding and training the neural networks with behavioral data, voice, tagged pictures and videos or medical data. In an era of extractivism,
the real value of that data is controlled and exploited by the very few at the top of the pyramid.
INTERFACE HAS ENCOURAGED IT?

1. DATA AND HUMAN BEHAVIOR

USER BEHAVIOR IS NOT SIMPLY COLLECTED.
IT CAN BE GUIDED BY INTERFACE STRUCTURES AND TRANSFORMED INTO DATA AND AN ECONOMIC RESOURCE.




2 — PRIOR RESEARCH

FRICTION &
THE PATH OF LEAST RESISTANCE

HUMAN BEHAVIOR NATURALLY FAVORS EASE.

DARK PATTERNS ELIMINATE ALL FRICTION WHEN YOU
BUY OR SIGN UP (ONE-CLICK PURCHASE),

BUT INTRODUCE IMMENSE FRICTION WHEN YOU TRY TO
CANCEL (HIDDEN BUTTONS, MULTI-STEP EXIT SURVEYS).

automatic and thoughtless behaviors while interact-
inology, researchers have begun advocating for the
f design frictions into user interfaces [6, 8, 14, 15]. De-
sign mrictions are defined as points of difficulty encountered during
the interaction with technology [6], typically to prevent mistakes
(e.g., a pop-up message to confirm an action). In UX/UI design, the
general belief is that the less friction a platform has, the more seam-
less, effortless, and painless the interactions will be, and therefore,

DELAY & FRICTION COULD BE A

MECHANISM OF SYSTEM 2 IN A BRAIN

3 DIRECTIONS FROM MY

How can introducing friction to interactions improve the
overall experience? Work from cognitive psychologists
[23] suggests that we have two modes of thought:
System1 and System?2/ System1 is the fast, automatic
system that guides most of our behaviours and is

yed during the automatic, mindless interaction

le are concerned with in this paper. System?2 is

ywer, more deliberate system that is employed

= FOCUSED ATTENTION = MICROBOUNDARY we are more mindful and conscious of what we

ling. We are arguing that System2 could and
e J be invoked through careful interaction design in
a way that advantages users. Here we define mindful
as deliberate and intentional rather than as an
awareness and non-judgmental acceptance of the
experience of the present moment, as is meant by the

frictions should be avoided at all costs. However, researchers have
started to explore the benefits of purposely addi
into peoples’ interaction with technology to pros

Microboundaries

A microboundary is an intervention that provides a
small obstacle prior to an interaction that prevents us
rushing from one context to another. It does this by
creating a brief moment in which we might reflect on
what we're doing. This small barrier to interaction can

be implemented via a short time cost and prompts a

Various factors determit term “mindfulness” (e.g., [22]).
System2 process is useu, suui a> uic wasn ac nainu wi

the context. People generally complete day-to-day

tasks on ‘autopilot’ (driven by System1), as they
automatically react to their environment. However,
System2 processes are used when a situation requires
focused attention. One way to influence behaviour is to
facilitate the transition from System1 to System2 to

’ s ’ ‘ocesses.

UNDERSTANDING FRICTION

switch from System1 behaviour to that of System2.
Microboundaries slow us down before acting. They are
a smaller version of the effect of having a credit card in
a block of ice: you can still get it out and use it, but the
time it takes for the ice to melt provides an opportunity
to think about whether you really want to snend vour

THROUGH THE MECHANISM OF THOUGHT

money and thus can prevent you from ac
and regretting it later. A microboundary
: " h the more mindful Sy

IWHAT'S NEXT! ver control of behavia

WHAT'S MY OWN DEFINITION OF FRICTION?

THE FRICTION I DEFINE IS THE EMOTIONAL TENSION BETWEEN
CONTINUING TO USE AI FOR ITS CONVENIENCE AND KNOWING
ABOUT THE HIDDEN LABOR AND COSTS THAT MAKE ITS
SEAMLESSNESS POSSIBLE.

This definition of a microboundary generalises and
extends a previous definition providea“ay [8] and
contrasts with the idea of dark patterns of dasign [e.g.,
37]. Dark patterns of design nudge

behaviours which are not necessaril ,

making sure the users do not leave System1.
Microboundaries instead are used to actively support
the user into shifting from System1 to System2 driven
behaviours.

Our paper contributes to this line of work by exploring how
adding design frictions (i.e., points of difficulty in users’ experience
with technology) affects user satisfaction and mindless scrolling on
social media. We drew inspiration from the notion of microbound-

s — small moments of friction that are designed to interrupt
omatic, mindless interactions by providing opportunities for
reflection [6]. We conducted a study to analyze how adding & mi-
croboundary to users’ interactions with social media posts affects
mindless scrolling. Specifically, we made reacting to posts a prereq-

RESEARCH

MECHANISMS OF FRICTION

THROUGH SYSTEM 1 AND SYSTEM 2, COGNITIVE BIASES, AND MICROBOUNDARY, I EXAMINED HOW FRICTION CAN
INTERRUPT AUTOMATIC BEHAVIOR AND CREATE ATTENTION AND REFLECTION.



2 — PRIOR RESEARCH

ITHOUGHT!

AI = BLACK BOX*

* BLACK BOX

REFERS TO A SYSTEM OR DEVICE WHOSE INTERNAL
STRUCTURE OR WORKING PRINCIPLES ARE NOT KNOWN
OR CONSIDERED IN DETAIL, AND WHOSE FUNCTION
IS UNDERSTOOD ONLY THROUGH THE RELATIONSHIP
BETWEEN INPUT AND OUTPUT.

Many of the triangles shown on this map |

trar of el its and income di: is just one of the possible ways of representing a deep systemic inequality. We have both

researched different forms of ‘black boxes’ understood as 18 put this map points to another form of opacity: the very
processes of creating, training and operating a device like an Amazon Echo is itself a kind of black box, very hard to examine and track in toto

given the multiple layers of and logistical partners around the world. As Mark Graham writes,

“contemporary capitalism conceals the histories and geographies of most ities from C are usually only able to see

commodities in the here and now of time and space, and rarely have any opportunities to gaze backwards through the chains of production in
order to gain knowledge about the sites of production, transformation, and distribution.

If you read our map from left to right, the story begins and ends with the Earth, and the geological processes of deep time. But read from top to
bottom, we see the story as it begins and ends with a human. The top is the human agent, querying the Echo, and supplying Amazon with the
valuable training data of verbal questions and responses that they can use to further refine their voice-enabled Al systems. At the bottom of the
map is another kind of human resource: the history of human knowledge and capacity, which is also used to train and optimize artificial
intelligence systems. This is a key difference between artificial intelligence systems and other forms of consumer technology: they rely on the
ingestion, analysis and optimization of vast amounts of human generated images, texts and videos.

IWHAT'S NEXT!

WHAT REMAINS AFTER
THE HIDDEN SYSTEM BECOMES VISIBLE?

n, many APl-managed
w19 le, anonymous, autonc
. i me, anywhere. This work nas been aesignea py its creators to
conceal the humans who are essential to the smooth function of the most
popular websites and mobile phone apps. They are latter-day ghosts n the
machine, and the machine cannot run without them. However, in practice, actual

3 DIRECTIONS FROM MY RESEARCH

Even with innovative platforms designing with the best of intentions, those
doing ghost work shoulder a disproportionate share of the costs in the digital

economy. The book’s concluding chapter considers both *~ -
changes that could make the difference between a future

Greek chimera was a mythological animal that was part lion, goat, snake and monster, the Echo user is simultaneously a consumer, a
resource, a worker, and a product. This multiple identity recurs for human users in many technological systems. In the specific case of the

temp jobs and one full of valued, sustainable employmeni

imagines how to best approach the paradox of automatioi
today and account for the value of the people who fill that
innovations deliver goods and services to businesses anc
pretense that a magical brew of APIs and artificial intellige
what traditional employers used to pay for - namely, recru

Amazon Echo, the user has purchased a consumer device for which they receive a set of convenient affordances. But they are also a resource,
as their voice commands are collected, analyzed and retained for the purposes of building an ever-larger corpus of human voices and
instructions. And they provide labor, as they continually perform the valuable service of feedback i garding the
accuracy, usefulness, and overall quality of Alexa’s replies. They are, in essence, helping to train the neural networks within Amazon’s

infrastructural stack.

retaining workers. By spending time with hundreds of people doing ghost work,
we saw that automation, far from eliminating those costs, shifts them to workers.
If the ghost economy extracts value and saves costs by eliminating the
traditional stability and security attached to full-time employment, this workforce
will require - and deserves - a different set of benefits and safety nets.

When companies or consumers elide or fail to recognize people
responding to these platform-driven work requests, on-demand jobs can quickly
slip into what we cal| ghost work:| abor conditions that fail to see or intentionally
devalue peoble’s collective contributions to our economy and  examining and defining digital labor. The notion of digital labor, whi
rople are
'y plug into

reimagine a social s d

wealth and power, which are concentrated in a very thin social layer.

Product of labor
(Subject-object)

ITHOUGHT

WHAT ECONOMIC SYSTEM MAKES
PAUSE APPEAR WASTEFUL?

Labor power Means of production
(Subject) (Object)

Marx’s dialectic of subject and object in economy

This is an interaction with Amazon’s Echo device.3 A brief command and a response is the most common form of engagement with this

consumer voice-enabled Al device. But in this fleeting moment of interaction, a vast matrix of capacities is invoked: interlaced chains of resource
extraction, human labor and algorithmic processing across networks of mining, logistics, icti
this system is almost beyond human imagining. How can we begin to see it, to grasp its immensity and complexity as a connected form? We

start with an outline: an exploded view of a planetary system across th

With each interaction, Alexa is training to hear better, to interpret more precisely, to trigger actions that map to the user's commands more
accurately, and to build a more complete model of their preferences, habits and desires. What is required to make this possible? Put simply:
each small moment of convenience — be it answering a question, turning on a light, or playing a song — require: a vast planetary
network, fueled by the of
than the energy and labor it would take a human to operate a household appliance or flick a switch. A full accounting for these costs is almost

labor, and data. The scale of resources required is many magnitudes greater

govern the technical infrastructures that

Our exploded view diagram and visualizes three central,

processes that are required to run a large-scale artificial
intelligence system: material resources, human labor, and data.\We consider these three elements across time — represented as a visual
description of the birth, life and death of a single Amazon Echo unit. It's necessary to move beyond a simple analysis of the relationship between
an individual human, their data, and any single technology company in order to contend with with the truly planetary scale of extraction. Vincent
metaphor of ‘the cloud’ for offsite data management and processing is in complete contradiction with the
ninerals from the Earth's crust and dispossession of human populations that sustain its existence.® Sandro

erm ivism’ to name the

ip between different forms of i { n y
capitalism, which we see repeated in the context of the Al industry.f There are deep interconnections between the literal hollowing out of the

materials of the earth and biosphere, and the data capture and monetization of human practices of communication and sociality in Al. Mezzadra

The labor of hardworking people around the world should not b¢”
APIs and presented to consumers as seamless artificial intelligence. .

life of devices and complex systems such as artificial intelligence. Digital labor — the work of building and maintaining the stack of digital systems

Hidden among the thousands of other publicly available patents owned by Amazon, U.S. patent number 9,280,157 represents an

\aces tha extraordinary illustration o worker alienation, a stark moment in the relationship between humans and machines.* It depicts a metal
-~~~ "~ {for the worker, equipped with different cybernetic add-ons, that can be moved through a warehouse by the same motorized

e e hifts shelves filled with merchandise. Here, the worker becomes a part of a machinic ballet, held upright in a cage which dictates

s their movement.

— is far from ephemeral or virtual, but is deeply embodied in different activities.® The scope is overwhelming: from indentured labor in mines for
extracting the minerals that form the physical basis of information technologies; to the work of strictly controlled and sometimes dangerous

hardware manufacturing and assembly processes in Chinese factories; to exploited outsourced cognitive workers in developing countries

create new of

labelling Al training data sets; to the informal physical workers cleaning up toxic waste dumps. These

Alinear display does not enable us to show that each next step of production and exploitation contains previous phases. If we look at the
production and exploitation system through a fractal visual structure, the smallest triangle would represent natural resources and means of labor,
i.e. the miner as labor and ore as product. The next larger triangle encompasses the processing of metals, and the next would represent the
process of manufacturing components and so on. The ultimate triangle in our map, the production of the Amazon Echo unit itself, includes all of
these levels of exploitation — from the bottom to the very top of Amazon Inc, a role inhabited by Jeff Bezos as CEO of Amazon. Like a pharaoh of
ancient Egypt, he stands at the top of the largest pyramid of Al value extraction.
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and optimization. The scale of

Heath, accompanied by an essay in

st century, we sec a new form of extractivism :hat is well underway: one that reaches into the furthest corners
of the biosphere and the deepest layers of human cognitive and affective being. Many of the assumptions about human life made by
machine learning systems are narrow, normative and laden with error. Yet they are inscribing and building those assumptions into a new world,

and will increasingly play a role in how opportunities, wealth, and knowledge are distributed.

The stack that is required to interact with an Amazon Echo goes well beyond the multi-layered ‘technical stack’ of data modeling, hardware,
servers and networks. The full stack reaches much further into capital, labor and nature, and demands an enormous amount of each. The true

costs of these systems — social, environmental, economic, and political — remain hidden and may stay that way for some time.

3. HIDDEN BEHIND SMOOTHNESS

BEHIND SEAMLESS DIGITAL EXPERIENCES ARE DATA PROCESSING, HUMAN LABOR, SERVERS, ENERGY, AND MATERIAL
INFRASTRUCTURE, BUT THESE PROCESSES REMAIN LARGELY INVISIBLE TO USERS.



3 — EXPANDING THE INQUIRY 7 QUESTIONS, MULTIPLE ENTRY POINTS

| developed 7 inquiries to investigate smoothness from different perspectives.

.DOES SMOOTHNESS ELIMINATE FRICTION, OR DOES IT SHIFT IT ELSEWHERE?
.HOW DOES THE SPEED OF DIGITAL ENVIRONMENTS CHANGE THE WAY WE THINK AND EXPERIENCE TIME?
.IF DATA COLLECTION PROCESSES BECAME VISIBLE, WOULD USERS' AWARENESS AND CHOICES CHANGE?

.CAN CAREFULLY DESIGNED DIFFICULTY LEAD USERS TO DEEPER UNDERSTANDING AND REFLECTION?

.HOW IS A FAST AND CONVENIENT EXPERIENCE CONNECTED TO LABOR AND ENVIRONMENTAL BURDENS ELSEWHERE?

.DOES THE IMMATERIAL APPEARANCE OF DIGITAL SERVICES MAKE THEIR ENVIRONMENTAL COSTS HARDER TO RECOGNIZE?
.HOW WOULD THE EXPERIENCE CHANGE IF USERS FELT THAT THE INTERFACE WAS OBSERVING THEM?

Although the questions began in different directions,
they became connected through the relationship between SMOOTHNESS & VISIBILITY.




4 — RESEARCH THROUGH MAKING

PROTOTYPE 1 — YOUTUBE Q&A

| used a series of questions to trace
what might be happening behind the
familiar experience of watching YouTube.

DISCOVERY

| was not completely unaware of the
system. | had simply never stopped to
think about it while using the platform.

SELECTED

© What's behind the play button once you press it?

A Someone films, edits, and uploads the video, which takes labor and time. Keeping the
platform's servers running also takes water and electricity.

KNOWN KNOWLEDGE - TOPIC: LABOR

© While you watch, do you think YouTube is doing something with you?

A It collects behavioral data about what I'm interested in, and uses it to build an algorithm
tailored to me.

KNOWN KNOWLEDGE - TOPIC: ATTENTION & PRIVACY

© Is there a part of turning that data into an algorithm where a person is directly
involved?

A Something like moderation would involve a human hand.

PARTIAL KNOWLEDGE - TOPIC: PSYCHOLOGICAL LABOR

© While or after you watch, how do you think the money moves?
A Most of the money goes to the video's creator, and the platform takes a cut.

PARTIAL KNOWLEDGE - TOPIC: ECONOMIC IMBALANCE

© Where does that money originally come from?

A From advertising revenue, or from the subscription fees we pay.

KNOWN KNOWLEDGE - TOPIC: MY OWN COST

© How do advertisers pick exactly which ad to show you?

A They show ads from advertisers who pay more, or infer what to show from my search history
and metadata/cookies from linked platforms.

PARTIAL KNOWLEDGE - TOPIC: OPACITY

© How exactly does that bidding happen, in the split second you click a video, what
actually happens among advertisers?

A | honestly don't know. It could be some kind of backroom dealing, going to the highest bidder,
or deliberately engineered trends.

GUESSWORK - TOPIC: OPACITY DEEPENED

© Have you ever thought about how the phone or laptop you're watching on was made,
or what's inside it?

A I've never thought about how electronics are actually made. I've only heard, in passing, that
the waste from their components is bad for the environment.

VAGUE AWARENESS - TOPIC: ENVIRONMENTAL COST

PROTOTYPE

1-3




4 — RESEARCH THROUGH MAKING

PROTOTYPE 2 — INSTAGRAM SESSION RECEIPT

| transformed a 4min and 27sec Instagram
session into a receipt of behavioral data.

DISCOVERY

A session that felt brief and effortless
contained many actions, data points,
and advertising exposures.

INSTAGRAM SESSION RECEIPT

Session Duration

Feed Posts Viewed

Clear Pauses Over 3 Sec

Posts Liked

Posts Saved

Profiles Opened

Share Menu Opened

Shares Completed

Searches

Replays

Clearly Labeled Ads Viewed

SELECTED PROTOTYPE 1-3

4 min 27 sec

approx. 37

at least 10




4 — RESEARCH THROUGH MAKING

PROTOTYPE 3 — BEHIND THE PROMPT

| connected the immediate result of an Al
prompt to the data, human labor, servers,

energy use, and environmental processes
behind it.

DISCOVERY

Friction that appears to have been
removed from the user's experience may
be transferred to other workers, places,
and environments.

SELECTED PROTOTYPE

1 User Prompt

The user writes a short instruction

2 Training Data
Large collections of images and text are gathered, organized, filtered, and prepared.

el data, review content, moderate harmful material, maintain systems, and evaluate

4 Computational Processing

Servers process the prompt through a trained model and generate possible results.

5 Energy And Cooling

Electricity powers the servers, while cooling systems manage the heat created by computation.

& Material Infrastructure

Computer chips, data centers, cables, minerals, manufacturing, and transportation support the
system.

7 Environmental Burden

contributes to energy demand, water use, resource extraction, hardware waste, and

1-3




5 — A REPEATED DISCOVERY SMOOTHNESS DOES NOT ELIMINATE FRICTION

Through the prototypes,
| discovered that smoothness provides users with fast and convenient experiences
while CONCEALING THE LABOR AND INFRASTRUCTURE that make them possible.

* DATA COLLECTION AND PROCESSING
* DATA LABELING AND CONTENT MODERATION
* SERVER AND DATA-CENTER OPERATIONS

* ENERGY AND WATER CONSUMPTION
* MINERAL EXTRACTION AND DEVICE PRODUCTION
* TIME, RISK, AND DIFFICULTY EXPERIENCED BY OTHER WORKERS AND COMMUNITIES

Smoothness does not eliminate friction. It may REDISTRIBUTE FRICTION TO PEOPLE,
PLACES, AND SYSTEMS THAT REMAIN INVISIBLE TO THE USER




6 — SHIFTING MY UNDERSTANDING RETHINKING FRICTION

Initial Focus: Friction as a Emerging Direction: Friction as an
FUNCTIONAL INTERVENTION placed EMOTIONAL TENSION that may emerge
directly within an interface. after the hidden conditions behind a

seamless experience become visible.

FUNCTIONAL FRICTION EMOTIONAL FRICTION
/ MECHANISM

* Awareness of hidden processes

* Tension btw convenience & hidden
conditions

* Recognition of contradiction

* Making the user wait

Adding additional steps

* Slowing down an interaction

* Displaying warning messages
Interrupting automatic behavior

/ POSSIBLE RESPONSES

* Discomfort or uneasiness

* Responsibility or guilt

* Helplessness or indifference



7 — POSITION & BLIND SPOTS WHAT BECAME VISIBLE & MAY STILL BE MISSING

MY POSITION > WHAT THIS PERSPECTIVE MADE VISIBLE
| believe creative work should make the Hidden conditions
familiar unfamiliar and question what we take DATA. LABOR, AND INFRASTRUCTURE BEHIND
for granted. SMOOTHNESS.

This led me to look beyond convenience

toward what makes smoothness possible. L o
Redistributed friction

FRICTION MAY SHIFT TO OTHER PEOPLE, PLACES,
AND ENVIRONMENTS.

Emotional tension

TENSION MAY EMERGE WHEN HIDDEN CONDITIONS
BECOME VISIBLE.



7 — POSITION & BLIND SPOTS WHAT BECAME VISIBLE & MAY STILL BE MISSING

MY ASSUMPTION & LIMITATIONS

| assumed that REVEALING HIDDEN LABOR AND PROCESSES would create
EMOTIONAL FRICTION. However, | have not yet determined what information produces
which emotions or how long those emotions last.

WHAT MAY STILL BE MISSING

Scope Evidence

THE FOCUS OF HIDDEN LABOR REMAINS UNDEFINED. EMOTIONAL FRICTION REMAINS UNTESTED WITH OTHERS.
Responsibility Visibility

USER RESPONSIBILITY FOR AI USE REMAINS UNCLEAR. DISCLOSURE MAY CREATE FRICTION OR BE IGNORED.

Q. DOES REVEALING HIDDEN PROCESSES CREATE MEANINGFUL AWARENESS, OR ONLY TEMPORARY DISCOMFORT?



8 — WORKING DIRECTION POSSIBLE NEXT DIRECTIONS

Q. HOW DOES THE EXPERIENCE OF SMOOTHNESS CHANGE WHEN THE HIDDEN LABOR AND MATERIAL PROCESSES BEHIND AI
BECOME VISIBLE?




