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SUMMARY

Under which conditions can you say that a system is actually and meaning-
fully under your control? Accidents happen with machines and often that is
not the fault of the user. So what does control entail? To gain some modicum
of understanding, we need to learn how technology and control relate to one
another. Of course, the concept of control also relates to the consequences of
control, namely the responsibility you have for that which you can control.

On average, we are used to thinking about technology as a kind of hammer,
something on hand that we can make use of. Yet, such a hammer also invites
us to hammer things. This invitation is a kind of mediation through which we
are encouraged to act in one way and not another. In short, technology can
also influence us.

If technology can exert a kind of influence on you, then we need to ask
what that means for control. What kind of issues do we run into because
of that influence? In this dissertation I investigate a few key issues: self-
reinforcement and relevancy.

Technology tends to entrench itself in society once it is widely imple-
mented. This process of entrenchment is often through self-reinforcement
(chapter 2). Like a snowball rolling down a hill that picks up more snow as it
goes, so too can technology gain a kind of traction that becomes harder and
harder to ignore and disband or even change. Consider, for example, how
much has to change if we want to live without cars. The moment technol-
ogy gets picked up at large, we also institute policies and create institutions
around which such technology can be legitimized. The point is that the tech-
nology can create a new standard to which everyone grows accustomed.

The problem of relevancy (chapter 3), however, moves beyond the domain
of application and more into the domain of design. How is a designer sup-
posed to know all the relevant details to incorporate all the necessary stake-
holders, values, and knowledge into a design? A highly improbable feat, unless
one believes the universe to be calculable and we are given infinite time.

A side effect of entrenchment and relevancy together is that we may find
it harder and harder to alter technology even if it systematically disadvan-
tages particular groups. Technology promises to improve our lives, but such
a promise is not made in a vacuum. If we take entrenchment and relevancy
together, if they are embedded and difficult to change and one is ill-suited or
ill-adapted to the technology, it basically boils down to an additional barrier
(chapter 4). If this is compounded by an inability to contest the technology, it
may also be embedded in how we view the world around us. E.g. we start to
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X SUMMARY

accept cars as a fact rather than something about which we can debate.

Given that we have these kinds of costs, what can we do to curtail them
and exert more control over technology? Well, one way to look at control and
technology is through the lens of Meaningful Human Control, which can re-
sult in a tracking and tracing condition. Tracking means keeping track of all
the relevant reasons, such that the system knows how to act appropriately in a
given situation. Tracing means we need to be able to trace towards a respon-
sible person if something goes wrong, given the situation and choices made.
Both of these seem difficult to do if technology can influence you in the way I
just described. Are there ways forward?

I provide means of improving and concretizing these conditions. On the
one hand, we could look more at limiting these technologies towards a partic-
ular user base (e.g. limiting the size of users allowed on the platform) (chapter
2). This way you can dampen the problem of entrenchment. You could place
more emphasis on the responsibility of the designer, and you could try to in-
corporate contestability into the lifecycle of the system (chapter 3). That in-
corporation of contestability has to be in such a way that we can incorporate
different reasons and ideas about what is relevant, such that the system gets
meaningfully adapted.

Yet, even the application of Meaningful Human Control in design is not
easy. While the tracking conditions rely on relevancy (which is not a given),
the tracing condition tends to rely on causal and epistemic conditions, which
seem ill-fitted to give an accurate account of responsibility (chapter 5). To cor-
rectly apply tracing conditions, we fundamentally need normative conditions
to trace towards a responsible individual. As it appears that both epistemic
and more performative conditions surrounding responsibility are problem-
atic when applied to the design domain because they cannot accurately ac-
count for unknown unknowns. Leading to questions of whether a designer
ought to be accountable for the actions of a user, who was invited to act in a
particular way but not forced.

The application of normative conditions throughout design, implementa-
tion, and policy may aid in the actual improvement of control over technolog-
ical systems and curtail some of the costs that coincide with them.
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Wanneer heb je controle over een apparaat? Onder welke voorwaarden kun je
zeggen dat een systeem dat ook werkelijk onder jouw toezicht staat en naar je
luistert? Als er ongevallen gebeuren door machines, is dat veelal niet te wijten
aan de fout van een gebruiker. Wat moeten we daarmee?

Gemiddeld genomen zijn we geneigd om over technologie na te denken
als een soort hamer, iets wat wij in de hand hebben en waar we gebruik van
maken. Echter, die hamer geeft ons ook de kans om dingen te zien die we
kunnen hameren. Er zit dus ook iets in dat ons beinvloedt. We worden uitge-
nodigd om op een bepaalde manier te handelen en daarmee beinvloedt het
ons.

Als het ons beinvloedt, dan moeten we ons afvragen wat dat betekent voor
controle. Wat voor problemen levert het op als we worden beinvloed? In dit
proefschrift onderzoek ik een aantal van deze zaken: zelfversterkende effecten
en relevantie.

Het is vrij zichtbaar dat technologie zich een weg weet te banen door de
maatschappij en zichzelf overal nestelt wanneer het wijdverspreid gebruikt
wordt. Hoe deze vorm van innesteling gebeurt, komt mede door zelfverster-
kende effecten. Zoals een sneeuwbal die van een heuvel afrolt en daarom
meer sneeuw meeneemt, zo kan technologie ook grip krijgen op de maat-
schappij en zo vastgeroest raken dat het moeilijk is om over alternatieven na
te denken. Denk bijvoorbeeld aan hoe een wereld eruit zou zien zonder auto’s.
Dat is te waanzinnig om te bedenken en toch is het brede gebruik van auto’s
redelijk nieuw. Het moment dat machines in beeld komen, hebben we ook
vaak instituties en beleid nodig om het in goede banen te leiden. Tegelijker-
tijd legitimeren instituties en beleid de machines. Het punt is dat technologie
een nieuwe standaard maakt waaraan iedereen gewend raakt, of het nu in je
voordeel is of niet.

Het probleem van relevantie gaat voorbij aan de toepassing en meer over
het ontwerp. Hoe dient een ontwerper alle relevante details in acht te nemen?
Zijn alle verschillende partijen en perspectieven wel aan bod gekomen? Om
dit in één keer goed te doen, lijkt onmogelijk. Tenzij je gelooft dat alles bere-
kenbaar is. Dus als dat niet in één keer goed kan gaan, hoe kunnen we dat dan
beter doen?

Een bijeffect van innesteling en relevantie is dat ze het moeilijker maken
om technologie aan te passen, zelfs als het systematisch een groep benadeelt.
Technologie heeft als belofte dat het onze levens bevordert, maar zo'n belofte
gebeurt niet in een vacuiim. Indien we innesteling en relevantie samenne-



xii SAMENVATTING

men, dan verschijnt het probleem dat technologie voor sommigen niets an-
ders is dan slechts een volgende barriere. Als we daarbij niet de kans krijgen
om ons te verzetten tegen technologie, dan leren we het misschien accepteren
als een feitelijkheid, terwijl dat eigenlijk niet zou moeten.

Gegeven zulke problemen, kunnen we wat doen om de zaken te verbe-
teren? Een manier waarop we hiernaar zouden kunnen kijken, is door het
gebruik van meaningful human control, waarbij we specifiek kijken naar de
vertaling tot tracking en tracing condities. Tracking (volgen) betekent dat we
de relevante redenen in acht nemen, zodanig dat het systeem gepast handelt
gegeven een situatie. Tracing (traceerbaarheid) betekent dat we handelingen
kunnen herleiden tot een verantwoordelijk persoon. Beide condities zijn ech-
ter moeilijk toe te passen als we de problemen van net in acht nemen.

Ik geef een aantal manieren waarop we zowel de condities kunnen verbe-
teren als kunnen concretiseren. Enerzijds kunnen we denken aan het verklei-
nen van de invloed van technologie. Denk bijvoorbeeld aan een maximale
hoeveelheid gebruikers. Zo kunnen we innesteling verminderen. We kunnen
ook meer verantwoordelijkheid leggen bij ontwerpers. Ook kunnen we weer-
stand beter proberen mee te nemen in de cyclus van Al-ontwerp, zodanig dat
we beter kunnen luisteren naar andere relevante redenen.

Echter, zelfs met meaningful human control hebben we nog steeds proble-
men. Alhoewel zulke condities athankelijk zijn van relevantie (wat al een pro-
bleem is), lijkt de huidige versie van traceerbaarheid te onzorgvuldig vormge-
geven. Als we hiernaar kijken, komen we uit op een probleem waarin causale,
epistemische en zelfs performatieve condities tekortschieten om een stevige
grip te geven op wie nu eigenlijk verantwoordelijk is. Om daarmee om te gaan,
zullen we normatieve omstandigheden moeten toevoegen. Hierdoor lijkt het
erop dat de invloed die technologie heeft op gebruikers meer de verantwoor-
delijkheid is van hen die van die invloed winst halen dan van iemand anders.
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PREFACE

With this dissertation, I have attempted to do something that belongs to nei-
ther philosophy nor computer science. As a student of both fields, I had truly
become dismayed with the range and preached potential of artificial intel-
ligence and its purported scientific methods. I had aims and ambitions to
clarify the problems that originated from the way engineers developed their
ideas of science, specifically taking old philosophical debates and showing
their current-day implications. As I went through this PhD, however, I lear-
ned that philosophy too has its shortcomings regarding computer science, as
its scientific discussions are often spent in ivory towers, far away from reality.
While philosophers do engage with some parts of computer science, they tend
to bring their roots along with them and see only the ideal solution to a pro-
blem rather than the real-world implementation. Even if such discussions are
nourishing, they may not appeal to an engineering audience. This means that
a wealth of information is lost on both sides.

My quest has been to show how we can bridge that gap in a meaningful
way, and that makes this a cautionary tale. What I learned while trying to
bridge that gap is that transdisciplinary work is hard. One is easily caught
up and swept away by the current, meaning you start building something on
either side of the gap without ever intending to close it. In trying to do so, I
started to see why leaping from one field to the other is much easier. Engi-
neers build, while philosophers ponder. An engineer works through an itera-
tive process of improvement and knows the start is wrong but has the poten-
tial to change it later. A philosopher works through a process of idealizing and
refinement; getting a good definition down and good questions in the front
of one’s mind is essential. To go at it willy-nilly as a philosopher is most likely
going to end up reinventing the wheel and a coinciding discussion that happe-
ned a hundred years ago, if not much longer ago. The two are more incompa-
tible than one may first expect. To ask an engineer to lay down its tools of the
trade and think about disagreement, perspective, and problem formulation,
fundamental issues about the truth of a certain metric and its genealogy is
bound to cause issues. A philosopher who codes is bound to make something
needlessly complex because of the potential edge cases and variety of views
and beliefs one may have about the underlying assumptions of a system, or
even worse, creates a terrible implementation because of certain abstractions
made early on.

To give an idea about how to think about philosophy and computer sci-
ence, we can start with a simple example taken from real life. A good friend of

Xvii
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mine works at a bank as a data engineer. They process heaps of data every day
and are more like a middleman than anything else. If they screw up the orde-
ring of the data, then everybody down the line has issues with it. Thus, they
are cautious. They write tests first in their development environment and try
to create all the necessary tests such that they have the important bases co-
vered. After that, they go about iterating and implementing and seeing whe-
ther their implementation fails their defined tests. It is a simple premise, but
philosophy, I do believe, can provide such meaningful requirements, surface
potential discussions, and go even beyond it. Philosophy has the potential
to go beyond mere implementation problems and show, inherently, a way to
change one’s mind and perspective on the things perceived. On that level,
it has the capacity not only to help build safer technology, but even to pro-
vide fundamentally alternative routes and futures. One such simple example
is one of the problems discussed in this dissertation: The Frame Problem. In
essence, it explains why first-shot solutions are likely to run into problems and
why simulations are either overly complicated or overly simple. A philosophi-
cal problem can help us understand that technology needs to be tested and
arranged in a particular way before even putting it out in the wild, and even
then, we need to be aware of our potential limits of simulation.

Yet, computer science is a merit to philosophy too. The introduction of
new technology is not merely a showcase of our technical prowess. It can help
us think critically about what kind of society we want. The change in society,
the change to a life, and the introduction of capacities never seen before can
give food for thought in terms of what humanity, the good life, and society
should look like. And in fairness, it allows philosophers to earn their bread
and squabble over the limits of consciousness and the mind. During my PhD,
we all became acquainted with ChatGPT, which introduced new questions for
me and for many other teachers as well. Students asked whether it was alright
to use it, and that seemed like a moral gray zone. I simply thought of it as
lazy, as a way to cheat yourself out of learning some necessary skill in life (e.g.
writing), but nonetheless we were confronted with a change in society, and a
debate about what would be the right use and the right move forward.

Working in between computer science and philosophy, made me aware
that it always felt easier to belong to either one group rather than both. I may
have been taught to think like a philosopher, yet when one is busy working
out the bugs in the code, there is simply little head-space to consider many
of the larger implications and theoretical limits of the systems one is building.
Instead, it always felt to me as if those limits suddenly hit me. Blinded by over-
sight, I paralysed during the process. It felt as if two entirely different worlds
could collide within me. What I could assess during my PhD was the fact that
truly transdisciplinary work is like trying to teach a language that doesn't exist.
You are constantly translating for everyone in the hopes that they can grasp
the meaning of the propositions you represent. But translation is of course
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always adaptation, and with adaptation we may lose some ideas and nuance
essential to good understanding.

It dawned on me that the reason for this language barrier is rather simple.
Philosophy is a deep well of understanding and discussion, disagreement and
tradition. Artificial Intelligence is the young hot hype, that has only recently
entered the halls of the academia. The people who are taught about artificial
intelligence, are taught little if at all about the automatons of yesteryear, the
automatic writing machines, Babbage, or Lady Lovelace. We aren'’t even tea-
ching that much logic any more. ChatGPT came onto the scene only two years
ago, and it has dramatically changed how we view these kinds of technology
as well. Historical context and continuity gives discussion a particular shape,
a particular movement and speed. The scientific field of artificial intelligence
does not have a great track record when it comes to slow reflection. In artificial
intelligence, everything has to be recent. New benchmarks show the continual
progress of performance. It’s a process of keeping up with the digital Joneses.
The field has a tendency to look forward. It is determined by progress and
improvement, preferably with a never-ending acceleration. The caution and
slow thinking of philosophy, with its traditions, is a hard bargain for those who
think that a discussion from the eighties is ancient. Let alone the worth, one
may still uncover in the works of Aristotle, Schelling, Wittgenstein, and many
others. Yet, there are things we should speak of as a community of computer
scientists and philosophers. The political power engendered by such systems,
the concepts of meaning as generated by machinery, the equivocations and
anthropomorphism that comes so natural to the way we speak of machines.
Nonetheless, the way we are taught makes caution and slow thinking simply
incomputable. We are building to see if certain things are possible, and not
whether it is preferable to do so.

It is exactly those questions: what is possible? And what is preferable? at
which both engineers and philosophers can meet, but also where the difficul-
ties lie. Before I ended up in Delft, I wrote two theses about the impossibility
of algorithms grasping any mode of understanding. In part, I drew inspiration
from a discussion about what can be meaningfully said. It interlinks a kind of
understanding, with language and its potential limits within the world. Many
philosophers have grappled with similar questions throughout history when it
comes to the possibility of language. Frege comes to mind as he grapples with
the inscrutability of thought without the lens of language, but I am also remin-
ded of Hume’s ruminations on human understanding, the hands of Moore,
Russell’s ideas about a French king, Davidson’s triangulation, and Wittgen-
stein’s silence. All of them ask a question about language which is seemingly
far removed from computer science. Yet, we only need to reframe the way we
think about “what can be said."Our potential to create artefacts (which I will
take to mean the broadest category of objects under which computers and al-
gorithms are merely a subset) are - as I believe - part of a similar discussion.
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Artefacts, like language, can seem meaningful, and we get confused when we
start to believe that sentences like: “Green dreams sleep furiously"have me-
aning, or when we believe we can use machines to predict the future. Arte-
facts, too, are spoken by an interlocutor who states them in a particular way
and with a particular goal. They are like a password which can deny access to
some. As such, artefacts can deny access to those who cannot or will not wield
them, or whose features are not portrayed by such things. Worse is that such
machines are seemingly objective, they provide a sense of certainty, or in the
worst case, the promise of certain knowledge. The conflation of meaningless
artefacts and meaningful ones, is difficult because we like to listen. They are
deceptively well worded.

Nonetheless, possibility does not equate to preference. We only need to be
reminded of doublespeak and the terror of language to see the mind-bending
nature of it. Hannah Arendt provides a marvellous example of the saboteur in
the Soviet communist party. The saboteur states that he knows or is sure that
he is not one, but if the party says, so it must be true. A first-hand account
of that came for me with the childcare benefit scandal'- in which a woman
simply stated continually stated she was dumb and that it was her fault - she
could not fathom that the system was perhaps wrong. While they are not enti-
rely the same, artefacts can decide for us, structure millions of results in frac-
tions of seconds, and we accept their truth sometimes in eerily similar ways as
the truth of the Soviet party. Both have the greatest potential to deny our own
experience of the world and to invite thoughtlessness. The artefact of dou-
blespeak is one in which engineers and machines promise ground truth, or
benefits, like connecting to everyone, while immediately enslaving us to ad-
dictive technology, which polarizes us, which separates us, and which harms
our potential to view the world in new and unexpected ways. These things
can make us careless and dependent in a world that becomes less human and
human compatible.

The fact that language and artefacts distort and manipulate, can be viewed
from three different angles. The first is about oppression through technology
and its political implications, much in the same way overpasses can be racist.
In design, this is a prominent example. As Robert Moses, a designer, purpor-
tedly created overpasses that were too low for the bus. Because mostly people
of colour used the bus, they were denied access to particular parts of the city.
In this discussion of politics we need to wonder, as Kobi Leins puts it: “whether
Al is at all suitable, or compatible with democracy, for certain functions."This
discussion is actively held by a lively community of philosophers, and they are
becoming harder to ignore.

The second is the way we may alter our perception through language and

I The childcare benefit scandal was a large scandal in The Netherlands in 2020, in which parents
were unjustly classified as frauds, this caused numerous problems and harm. It was in part cau-
sed by an algorithm which discriminated against race.
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technology. Ideas of freedom can alter the way we view the world. It means
we can perceive it differently. In philosophy of technology, this is mediation
theory and technomoral change, which we will see later down the line. In
understanding of texts, we see something like the hermeneutic circle, in which
our understanding is altered by the texts we consume. Our horizon can subtly
shift due to the introduction of new information. An easy way to conceive of
this is to see how our behaviour changes once we grasp a new idea, or when
we finally understand how to work with a new piece of technology. We can be
constituted differently because of those things. For example, we need freedom
if we want to conceive ourselves as free. So, too, do we need computersto think
of ourselves as computer scientists.

The third way we can look at language is the way language can distort and
manipulate in terms of its own limits. There are nonsensical things that can
sound like they have meaning, and this, I believe, is the ultimate question to
ask about technology: What can be meaningfully erected as an artefact? This,
I propose, is also the underlying thought throughout this dissertation. To un-
derstand that question is also the work of a lifetime, not merely four years and
a doctorate degree. I have shifted most of the discussion in this dissertation to
a moral question, as that is far more palatable to engineers. Yet, I truly believe
there is an element of technology itself which is about meaning. What are the
limits we ought to adhere to make an artefact legible and legitimate? One cen-
tral concept that came to pass while writing this dissertation was the concept
of values, and the idea that computers ought to act according to ours. We can
talk of political values, but the larger question that looms in the background
is whether machines can portray our values at all, whether we are capable
of formalizing these values such that they are portrayed in a meaningful fas-
hion. Again, we can see a similarity between language and artefacts. We may
have difficulty putting down our thoughts and feelings in words, there may
be things that are completely undescribable otherwise me may have difficulty
pinning reference to such an extent that it actually covers the ground we want
it to. Why are we so quick to think that the world will be subjugated to our will
through the use of such categorizations and formalizations in machinery?

If philosophers and computer scientists see eye to eye, it should be about
these kinds of questions. Between preference and possibility lies a small win-
dow of opportunities that make the world a better place. In language, it some-
times seems that truth may elude us, as the link between sense and reference
is difficult to discern. In much the same way, technology has a similar gap bet-
ween design and implementation. We seem incapable of explaining the links
between words and the world - that are not open to alternatives - and similarly,
we seem incapable of designing algorithms that aren’t open to use in uninten-
ded ways. People run away with things we said or twist our words. Thus, how
can we meaningfully speak and erect artefacts? Well, they both seem to de-
pend on bridging a gap, and it is a question of whether that can be done and if
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not, by what means we can attempt to be better.

Sietze Kai Kuilman
Delft, August 2025



INTRODUCTION

We have got onto slippery ice
where there is no friction and so in
a certain sense the conditions are
ideal, but also, just because of that,
we are unable to walk. We want to
walk so we need friction. Back to
rough ground!

Ludwig Wittgenstein, Philosophical
investigations, §107



2 1. INTRODUCTION

1.1. CONTROL, USE, AND DESIGN

In 2018, a man was found guilty of eavesdropping on his estranged wife. It was
a peculiar crime because he used technology to do it. Specifically, he used the
microphone of a wall-mounted tablet. The tablet was not at all meant for that,
rather it was used to control the heating and lights in their home. Nonetheless,
it did have that capacity. Listening to her in secret this way eventually caused
him to become aggressive [1].

When looking at such a situation, we tend to argue along a certain line of
thought. Technology is not about what it is, but rather how it is used. Re-
mote controlled devices, if left unattended and taken together with someone’s
malicious intent, can really make a house an unwelcoming place. Suddenly,
someone can turn on the lights in the middle of the night, or to turn up the vo-
lume of a speaker, put on music, and so forth. Smart appliances in the home
can be downright abusive. But if they are used properly, they can be an easy
way to control one’s home.

The question is whether such a narrative is correct. Of course, the moral of
the story can be viewed in a myriad of ways. We can blame the man who used
the appliance inhospitably. We can also shift the blame onto the tablet and its
manufacturer for providing such a microphone at all, which would lead us to
the lack of protection these companies proffer. Or we could posit in terms of a
societal scope where the lack of governance on this fact should be blamed. Af-
ter all, for some, it may be the task of the government and society to protect us
from such harms. All of these positions say something about the technology,
its goal, and its purported use. If we plant the blame on the manufacturers,
then we could say the technology was obviously ill-designed, flawed even, be-
cause they gave way for such a terrible thing to happen. Could we have de-
signed it differently? Often times, misuse causes us to go about improving the
technology. Which suggests that design and use are related. For smart ap-
pliances in the home, we desire to become aware of these harmful potentials
and see whether we can design them differently (2, 3]. However, how can we
design complex technology differently?

While there are endless opportunities to look into the issue at hand, there
is one essential aspect of technology bound up with use, and that is: control.
For example, if I want to use a hammer, I need to be able to control it such
that I don’t end up hitting a person instead of a nail. I must be in control of the
tool if my use of it is valid, meaningful, and effective. I would rather not hit
colleagues on the head with a dangerous implement, nor do I want to misuse
my power. Furthermore, I would like to make sure that a hammer isn’t used
against me. My control may be diametrically opposed to your control.

Now, many new technologies like Al systems are hazardous in this regard.
The story we like to spin is that it is all outside of our control. This is the clas-
sical: Computer says no! from the TV show Little Britain. Yet, what we need to
look at critically is whether that out of our control is justified or not. Did we
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not design the system that made it say no in the first place? When is such an
answer valid, and when is it not? The problem of current Al systems is deba-
ted quite heavily. We see that people are worried about mental health issues
in relation to social media [4]. There are issues of engrained bias, racism, and
sexism in machinery [5]. We worry about responsibility gaps [6, 7], about sex
robots and their effect on sexuality and feminism [8, 9]. We know that they
may harm democratic institutions, they are being called weapons of math de-
struction for a reason [10]. So when do we control these systems, and can we
prevent the problems that follow from that? Furthermore, we must also ask
whose weapons they are, whose values we embed, whose problems we are
solving. In short, who are we putting in control? The question of control is
fundamental to much of the debate in philosophy of technology. In The So-
cial Control of Technology [11], Collingridge already argues that we are faced
with a fundamental issue of control. Namely, we do not know the impact of
technology once implemented, but at that stage it is so entrenched that it is
difficult to adapt, remove, or change. But this entirely begs the question: Who
is the invested party that wants to keep it entrenched?

This investment and entrenchment is a kind of normativity. The debate
surrounding the entanglement of normativity and technology is found in a
plethora of discussions. Kranzberg, for example, famously wrote: Technology
is neither good nor bad; nor is it neutral [12], alluding to the fact that there is
some kind of normativity involved. In mediation theory by Verbeek [13] we
learn that our perception is altered by the introduction of technology, which
pulls into question what it means to be us. The question of who we ought to
be quickly follows. An example in philosophy of technology posits design as:
what is desirable and technically feasible [14]. More obviously tied to artificial
intelligence technologies, we see the question of value alignment [15]. With
such technology specifically, we want them to act in accordance with our va-
lues. Mostly because of their capacities. Such a debate about value alignment
has already led to a myriad of solutions. The improvements for technological
development are bountiful. One good example is the debate about meaning-
ful human control [16-20], in which we argue that we should ultimately have
control over such systems and how that ought to be done. There are also con-
cepts like human-in-the-loop, human-on-the-loop [21], in which the human
is an active participant in some form or another and able to exert some version
ofinfluence. Otherwise, there is talk of value-sensitive design [22], in which we
try to incorporate values during the design, as well as inverse reinforcement
learning [23], in which we try to infer the correct policy from behaviour.

Given that there are already so many discussions about improving our
technology and the normativity that goes with it, what is there to say? Well,
the entire debate is far from solved. Feenberg [24] for example, distinguishes
four different strands of thought about technological development: determi-
nism, instrumentalism, substantivism, and critical theory. Each of these diffe-
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rent categories suggests something about how value-laden and autonomous
technology is. In deterministic and substantivist thought, we see that tech-
nology in and of itself is, to a certain extent, autonomous and therefore un-
controllable; the difference is that substantivists argue it is rather value-laden.
By autonomous technology, I do not mean something like self-driving cars,
but rather that we have no control over what new technology will be develo-
ped and why. The determinist will say, it is going to come to society anyway,
so we better adapt to the technology. Instrumentalism and critical theory let
us steer towards alternatives, positing that we are capable of controlling the
flow of technology. Again, the difference between them is that instrumenta-
lism argues technology is value free and critical theory does not make such an
assumption.

Furthermore, a lot of the debates surrounding normativity go into detail
about improving the technology, rather than asking whether it is appropriate
to implement it at all [25]. Rather than assume we ought to improve techno-
logy, we can instead look at design requirements that belong in the technolo-
gical development itself. In doing so, one stops to separate the design process
from the system in which it is nestled, but we can start to genuinely ask, should
it be here in the first place?

If we are to investigate technological development from the perspective
that human beings are in control and that the technology is value-laden, then
we need to understand two different concepts: control and wickedness.

1.2. THE BASICS OF CONTROL

If you are willing to look for it, you'll find that the notion of control has left its
claw marks on literature and popular culture. These impressions can actually
provide a fairly good roadmap to understanding control. What I am providing
in this section is an intuitive sense of control and some basic concepts that
will be helpful later down the line. What it means to be in control of some-
one and something, but even more pressing, what it means to be in a position
without it. The reason for giving this intuition is that control is little discussed
on its own [26]. Rather, it is discussed with coinciding concepts or factors. For
example, there is talk of responsibility and control [27], power and control [28],
or control over technology [11], control is also a part of action theory [26]. We
are going to delve into the basics, as it is the most promising way of understan-
ding the problem at hand (namely the normativity involved in technological
development).

In anti-war novels like Catch-22 [29] we find individuals who are mani-
pulated by different parties such that they can push them towards particu-
lar ends. For example, the anti-hero of Catch-22, Yossarian, is an American
bombardier sent to Europe in the Second World War. During his time, he is
confronted with the fact that he can never stop flying. His commanding offi-
cer always raises the number of flights required to go home each time he gets
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close to that magic number. Perhaps if he could be declared unfit for duty, he
could stop. However, because of Catch-22, he can never get out. Simply put,
the only way to stop flying was to be insane, their only way to show that was to
fly. If one were concerned for their safety, they would be sane, and thus had to
fly. If one was not, one could fly in the first place. As a result, one had the op-
tion to try to excuse themselves from flying, which meant mandatory flights,
or one didn’t, which resulted in the very same.

The example of Catch-22 clues us into many different facets of control.
Control exists between people in power relations. This notion of control is au-
thoritative, it is the way to exert influence on how things go and how people
behave. Yossarian cannot control his own actions. Instead, he is forcefully
pushed down a particular road. Yet, there is a more general theme in anti-war
novels like Catch-22, but also De Donkere Kamer van Damokles [30], and Mo-
ther night [31]. What is repeated over and over throughout these novels is a
lack of clarity, which also lets individuals exert control over others. People are
heavily misinformed, and the truth is obfuscated to the extent that even those
in the know seem to lack the required knowledge. Yet, some plan is executed
for reasons unbeknownst to many, and this too is an act of control. This is also
where control borders on the sheer dystopic, like George Orwell’s 1984 [32]
and Bradbury’s Farenheit 451 [33]. In such novels, control over society is exer-
ted in a way that allows it to become an entire lens, a framework of how to
think and how to act. Next to the power relation between people, this sug-
gests that there may also be institutional and epistemic kinds of control. The
bureaucracy of a state or institute is capable of exerting influence similarly to
Yossarian’s officer, but so can knowledge exert some truth over us by providing
the frame through which we think.

With such novels in mind, we can already see one pillar of control arising:
to exert influence over another, or something, is an act. Control and action
are heavily linked. There is a relation of control between the commanding of-
ficer and Yossarian, in a way that makes Yossarian unable to act freely. The
commanding officer is directing the flow of Yossarian’s behaviour, and he can
only struggle like a dog on a leash. His exertion of control lies in resisting the
situation. Fundamentally, control grants us the capacity for action. If we are
controlling something, we can steer that thing into a direction we like. Control
can be over other people, institutions, but also over concepts like truth, if we
look at the anti-war novels I previously mentioned. Control in terms of oppo-
sition can thus be thought of as the ability to resist the control of others (and
other things)

Yet, that is definitely not the entire picture. In literature about addiction,
mental health, and obsession, we see a lack of self-control. In works like:
House of Leaves [34], Junky [35], The Trial [36], One flew over the cuckoo’s
nest [37], and Infinite Jest [38], we are confronted with various ideas and in-
dividuals who lose control, not only because of another human being but also
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because of an obsession, an addiction, an institution, medication, and even a
film. To take Infinite Jest as an example, one of the themes in this hysterical
realist novel is a film which is so addictive that people cannot help but watch
it. They forget to do anything else. In this simple way, a loss of control equals a
loss of bandwidth in terms of action. Interestingly, the consensus between all
the works above is also a measure of character. The ability to resist control or
temptation of substances is dependent in part on who we are, what environ-
ment we were fostered in, and who we have around us'.

So, in short, the intuition about control revolves around the capacity to
influence things and others in the world according to one’s liking. The capacity
is an obvious necessity. Is one’s liking also quite as obvious? We can be made
to influence things even if we do not desire them. Yossarian did fly his plane
and had control over it. Yet, he surely wasn't liking it.

How is this reflected in scientific literature? Well, broadly speaking, there
are various ways we can talk about control. Nonetheless, the first place to start
in philosophy is agency. By necessity, control is closely related to intentional
action [26, 40]. If we intend to act in a certain manner, then we have exerted
control in order to aim at bringing the current state of affairs about. This does
not immediately mean we have the full causal capacity to succeed. Yet, it is
intention to act in a certain manner and aim towards a particular end, which
ties action and control together. At the most basic level, we would have to
discuss free will [41, 42], as it provides the contours for what we could deem
as significant control over our actions. If we were without any means to alter
our behaviour, beliefs, or actions, or alter our environment in any way, then
we can hardly be said to be in control of it.

The paragraph above clues us into a significant subject related to the to-
pics at hand, namely, (moral) responsibility [43-45]. When discussing an
agent’s control over actions, we should wonder to what extent such an action
is also theirs, in the sense that they can be held accountable and responsible.
The bonds between control and responsibility, are intuitively obvious. Is such
an agent the source of their own actions? Or are they willed to that fact, coer-
ced to do so? When dealing with moral responsibility and control, we need
to give some account of how one can garner responsibility. If something like
free will is out of the question, we are out of luck. Yet, in his influential pa-
per, Harry Frankfurt does pose the problem in quite a salient way [45]. An
agent can only be held responsible if said agent could have done otherwise.
The question remains, how do we understand doing otherwise? One way to go
about this is the historicist theory of Fischer and Ravizza [46]. What Fischer
and Ravizza provide is a difference between types of control, namely regula-
tive and guidance control. Thus far, we have only discussed regulative control,
which is the intuitive notion: namely, we are capable of doing or not doing an
action, and we are capable of doing another action instead. Regulative control

1 This means that control has some roots also in the Greek concept Akrasia [39]: weakness of will.



1.2. THE BASICS OF CONTROL 7

has fundamental ties to freedom. For example, we exercise regulative control
when we decide to walk off the top of a building, even though it is harmful to
us. At least, if that situation also allowed us to not take said action or just take
the stairs down instead. Guidance control requires something less. Suppose
you are learning to drive a car, and your instructor is next to you. You desire
to control the car, but since you are learning, your instructor can intervene.
Now you are coming to a turn, so you slow down a bit such that you can make
the turn. If, however, you had done something wild, the instructor would have
been able to correct you, to make sure the car still behaved properly. Who is in
control? Well, the instructor has regulative control, and so long as you behave,
you have guidance control. You are freely taking responsibility for an action,
and you are guiding the car in a particular direction.

The example of the instructor also clues us in to another dimension of con-
trol: direct versus indirect control. The instructor has delegated control over
the car to you, until they decide to intervene. This is where a problem of con-
trol obviously arises. You could make a sharp turn before the instructor has
time to intervene. In the same vein, Yossarian could fly away. Indirect control
opens up the possibility of resistance and thus the complete loss of control.
This is where we should talk of the control paradox [47]. This paradox is rela-
tively easy to explain. A password may grant me control over who can get into
my e-mail account. At the same time, I can forget it or lose sight of it and the-
reby lose control over my account myself. Now I don’t want to forget stuff like
this anymore, so I install a password manager and remember my master key.
In doing so, I have centralized all my passwords, I have gained more control,
butI also end up risking more. If I forget my master key, I am suddenly unable
to access all my account. The paradox of control is that we risk losing more
control once we decide to gain more control.

For Fischer and Ravizza, we can say an agent is responsible as long as guid-
ance control comes into existence in the correct way and if an agent has the
right attitude towards the actions. This attitude comes along once the out-
come of an action is decided by a mechanism which is moderately reason-
responsive. We can say that someone having guidance control is responsible
if they also have a responsibility attitude towards it. What this all entails is
that there is a mechanism (some way the action came about) that is modera-
tely dependent on reasons. Meaning that given a different set of reasons, one
thing would have led to a different action. We can further delineate between
reason-responsiveness by suggesting that it ought to be: reason-receptive and
reason-reactive. The mechanism is reason-receptive insofar as it depends on
the cognitive skills of the agent to understand the implications of actions gi-
ven. The mechanism is reason-reactive if it gives rise to different actions if the
mechanism is fed different reasons.

So, we have seen some connections between control and responsibility,
but how does this give rise to questions of technology? Well, the question




8 1. INTRODUCTION

of control in systems actually came from somewhere else. The fields of cy-
bernetics and control theory have rooted debates in terms of control as well.
Wiener, one of the grandfathers of Al, for example, talks about Cybernetics as
the control and communication of animals and machines [48]. It was a sy-
stem agnostic way of discussing information processing. Control has a very
different meaning here, rather than being about the control of actions, it is
a governor [49] or controller which stabilizes a process to minimize fluctua-
tions. The observer plays a much more passive role at first glance, as we try
to automatize a process for which, another unit - a governor - can exercise
control over a system. One easy example that you may encounter in daily life
is a proportional-integral-derivative controller (PID), which you can find in a
good espresso machine. A PID is used to adjust the temperature to maintain
it at the right level for coffee. It means that it can stabilize the fluctuations of
temperature by giving outputs based on input. It contains a feedback loop,
which is exactly one of the fundamentals of cybernetics and control theory.
Controllability is not necessarily about the control of our actions, but rather
the influence we can have on the irregularities of a system through another
module (a controller).

The similarities between Fischer and Ravizza’s moderately reason-
responsiveness and controllability are interesting. In both cases there is input,
on which a controller (either we or another unit) proposes a signal. Reasons
and output are different words for a rather similar situation. The difference
between what Fischer and Ravizza propose as compared to control theory is
an ability to act on different signals. A PID-controller in an espresso machine
will likely not have means of interacting with the signals of video footage of a
self-driving car, while we might be able to interact with both. Second-order
cybernetics, which includes the observer into the loop [50] of feedback me-
chanisms, rather than disguising them [51], seems more appropriate to dis-
cuss the current climate of technological innovations. It would posit certain
Al systems as controller units that provide a stable output based on input. It
becomes a question whether the observer is within the system over which a
controller exerts output, or whether it is actually an observer.

The theory of Fischer and Ravizza has also given rise to a particular ver-
sion of meaningful human control in philosophy of technology [16, 17]. Origi-
nally meant for understanding responsibility with regard to autonomous we-
apon systems, the concept has been taken up in a larger sphere to discuss
how we ought to think about control and technology. The concept applies
much of Fischer and Ravizza’s theory practically. The baseline is this: human
beings ought to be controlling machinery at the end of the day, but must do
so in a meaningful way. Thus, the mechanism which is moderately reason-
responsive is poured into a model which allows us to consider who was in
(guidance) control in a given situation such that they can also be held respon-
sible. The reason-receptivity and reason-reactivity, are boiled down to trac-
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king and tracing. The concept of tracking is the necessity of the system to keep
track of the relevant moral reasons in the given situation. Ergo, if a system is
meant to keep cold-blooded creatures alive, then it is important to track the
temperature. Tracking is the topic of chapter 3. As we will see, tracking itself is
highly intractable, and will require additional requirements to actually make
sense of what it means. It appears that tracking requires a particular goal to
know what to track accordingly, and this is exactly one of the issues that has
been problematic within computer science. Knowing what is relevant to a gi-
ven situation and/or goal.

Moving into the territory of tracing, we find that it is a co-authorship bet-
ween system and humans. There should be a traceable lineage to a (set of)
human actor(s) and a decision process such that said actor(s) can be held ac-
countable. It requires the reason-receptivity of Fischer and Ravizza by virtue
of the fact that responsibility can only be attributed when an agent has the
capacity to properly understand the implications of said actions. The pro-
blems surrounding making tracing actionable is much of what we will dis-
cuss in chapter 4 and 5. Given that we design systems in a particular way,
it seems to require that users either have a serious grasp of the implications of
an action or designers know an immense amount about the specificity of the
user. Since users differ wildly in cognitive capacity, environment, and under-
standing of certain notions, we cannot meaningfully attribute responsibility
to either party without attributing some notion of intelligence to said human
agents, which is likely extraordinary. We will use the probability of Personal
Artificial Intelligent Assistants to show how both a lack of definition of user
and capacity creates a conundrum for taking on a responsibility attitude to-
wards such technology.

Control and responsibility are interlinked by virtue of knowing that acti-
ons are one’s own, thus being able to effectively take the blame or praise when
one guides a system. This is, in the current climate, often problematic when
we have technology in mind [6, 52]. Are we truly responsible for the actions
of a machine? Or do they possess enough “agency"to be considered blame-
and praiseworthy themselves? The concepts of responsibility gaps and achie-
vement gaps [53] exist in the interplay between humans and technological sys-
tems, in which it isn't immediately obvious who ought to be held responsible.
In some sense, it is the problem of many hands [54], these systems are de-
signed by individuals, and their design in some way carries part of the res-
ponsibility for action. If we think about it in terms of tracking and tracing,
they designated what ought to be tracked, but in general, design choices can
lead to situations where nobody really seemingly desires to carry blame. For
example, mistakes made by a self-driving car on which an individual relies
have a sort of shared blame between driver and car, but who is ultimately held
responsible? These sorts of questions matter, both for accountability and also
to ensure some kind of humanity in society. Life could turn out brutish, na-
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sty, and short, if people can get hurt or worse without ever having someone to
account for it. It incentivizes carelessness and neglect.

That brings us to the larger picture. We may be talking about the responsi-
bility of a particular machine, but there is also an element of both control and
responsibility in the larger discourse and shape technologies take. In another
aspect of control, we need to discuss the particular understanding of what
technology can do to our sensemaking. There is perhaps no more pressing
dilemma in the philosophy of control than the Collingridge Dilemma [11].
As mentioned in the previous section, there appears to be a lack of oversight
about the consequences of technology. This, too, is a question of control. If we
do not know what the consequences may be, how can we meaningfully exert
influence over its design and move society towards better technology? The ties
to knowledge come into play once we understand a bit more about mediation
theory.

Mediation theory is a way to understand our relationship with techno-
logy [13]. What it boils down to is a particular understanding that technology
shapes our relationship to the world and each other. Mediation plays an active
part in the constitutive factors of being and of knowledge. Once we invented
the way to look at a baby in a belly, said baby also had the potential to be-
come a patient. We could talk about it in new ways, relate to it differently. If
it were sick, for example. Technology and knowledge are intertwined in this
sense because it can provide a lens through which we can view things. If we
hearken back to the start of this section, be reminded of 1984. Technology is
in and of itself a lens, a framework of how to think and act. This is also heavily
implied by technological affordances [55], which are the designs that elicit cer-
tain responses. Consider, for example, a push bar on a door vis-a-vis a door
handle. One elicits pushing, the other a certain motion of the hand. As a col-
league put it, a fork is designed to elicit eating; an atomic bomb is (hopefully)
not. The relationship between the Collingridge Dilemma and mediation the-
ory is what necessarily sets up some antagonistic relation to control. This is
discussed in chapter 2. Specifically, chapter 2 deals with the notion of path-
dependence [56, 57], namely that technology often opens pathways to new
technology and closes others. This obviously may make it difficult to consider
alternative pieces of technology if those pathways are simply not open to us
in society.

The basics of control, intuitively, boil down to acting freely and influen-
cing the world. Yet when we come to technology, the ability to actively choose
different alternative actions is limited. Perhaps because some control is taken
out of our hands by an actual controller, or perhaps because it elicits a parti-
cular action over another. What does that really mean for our responsibility
when talking about human-technology systems? The design and implemen-
tation of technological devices influences society at large. There too seems
to lie a kind of control and responsibility that is not often talked about. Are
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these not considerations that are fundamental not only to the debate about
technology but also to society and its movement towards the future?

1.3. ON WICKEDNESS

Such questions about society and where it goes fit rather neatly with the no-
tion of wickedness. The idea of wickedness stems from Rittel and Weber’s se-
minal paper [58]. The question of wicked problems is juxtaposed with tame
problems [59]. An easy way of understanding wickedness is through tame pro-
blems. A good example of those types of problems are the ones computer sci-
ence students used to get during their studies: Sudoku solvers and map colou-
ring algorithms. Such problems are tame because there is one obvious single
correct answer: namely a correctly solved sudoku and a fully coloured map (in
which none of the adjacent squares share a colour). Such tame problems have
part of their origin in Herbert Simons [60].

What exactly is a wicked problem? Well, according to Rittel and Weber, a
wicked problem:

¢ Has no clear problem definition.

¢ Can never be solved completely.

¢ Does not have solutions which are right or wrong, only better or worse.
¢ Does not have an ultimate test to see whether it is solved.

¢ Can only be solved in ways that have ramifications for the entire system
itisin.

¢ Has no exhaustively describable set of potential solutions.

* Is essentially unique.

¢ Is always connected to other wicked problems.

¢ Is not solved by scientific inquiry.

¢ Has impact on the lives of people.

As a consequence, wicked problems are related to control. If wicked pro-
blems are dependent on our definition of them, then those who are designing
technology are also the ones who are applying a certain solution. Taken to-
gether with the fact that there is always more information to be gathered, and
we are without sufficient means to solve it completely, means certain limita-
tions to control apply. For example, a solution and problem formulation may
not be ours to begin with. It could be that our concerns are not taken into ac-
count in the first place. Furthermore, if we are without means to test whether
it is solved, we may accept a solution that is insufficient for us. In any case,
wickedness stands in relation to control because it asks us what we can and
cannot control.
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1.4. WHAT THIS DISSERTATION IS ABOUT

Let’s get back to the example of the introduction: we discussed a man who
could eavesdrop on his ex through a wall-mounted tablet. Why did this hap-
pen? The man could act freely in an undesirable way. If we think about abuse
of smart appliances, namely turning the lights on and off, we clearly see a
mistake in our technological development but also deployment. One is using
a device and exerting control, and the other needs to resist it. Yet, surely socie-
tal factors and commercial factors were wrapped up in this problem as well. If
governance had prohibited the use of off-the-shelf parts for such a situation,
then it would have been unlikely that such a wall-mounted tablet had a mi-
crophone in the first place. Control of both deployment, creation, and use,
seems shared between a multitude of agents. The problem of misuse boils
down to a combination of control and wrongful deployment or development.
But what is necessary to prevent such a thing?

The man was clearly in control of the tablet and can be held accountable
for his actions, but what about the fact that there was a microphone present
in the first place? Perhaps the man could have intentionally bought it at that
time, but it is far more likely he only found out after the fact. Does it matter
that we invented microphones in the first place? Does it matter that designers
may have overlooked this fact or did not consider it during deployment? All
of these questions invite the thought that such an invention may have been a
solution to a wicked problem. Does it matter that technology alters our ways
of living in our own homes? Does it matter that our ability to exert control over
another is being altered through such means?

Technological development is wicked and normative and carries a cost. To
solve issues, it is essential that we look at development through a
philosophical and political lens.

That statement sounds uncontroversial, yet it is those costs we often over-
look. It is rather easy to be mindful of the benefits of technology. Consider,
for example, that modern technology helps us to live longer and allows us to
travel further. The improvements in modern-day life can make it seem as if
technology is almost always a net positive. It may be difficult to see the nega-
tives without also undoing the beauty that has arisen alongside the changes.
While some may argue in favour of blunt technological progress, I would ra-
ther posit that technological development is always a disruption of standards
of living. One way of life must die for another to exist. Horse and carriage
being trumped by cars, it becomes hard to live in a world where horses are
the dominant form of travel. We may gain speed by traveling in cars, allowing
ourselves to cross great distances to see family and friends. Yet, we also lose
something else. Think of the centralization caused by cars, as the distance
crossed in hours is far larger than ever before. Because of it, we require fe-
wer villages and inns along the road and less of an infrastructure to support
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travelers. While we could start using cars at a slower pace, their capacity for
speed also implies an understanding of it. This is not in and of itself a negative.
Standards do need to change, but we should sincerely consider what costs are
desirable and acceptable in our society.

The wickedness comes in due to the fact that we are developing and de-
ploying technology in a situation where we cannot know all the relevant pat-
terns, and we do not know what we need to know to solve it correctly, and likely
it is heavily dependent on how we frame the question in the first place. If we
want to solve the issue of transportation, and we consider speed to be a major
factor, then travel by planes may be worthwhile to pursue. If we consider the
climate to be a relevant factor instead, we might avoid planes altogether.

Yet, we live in a world in which technological development is often heral-
ded as progress. There is enough of a debate as to what the downsides are of
particular kinds of technology. As well as many of the worries we have about
particular devices. Much of such conversations are after the fact, once it has
been let loose in the world. This is in no small part because we often do not
really understand what technology will do once it is out in the wild. While
there are ways like technological assessment [61], and notions of sociotech-
nical experiments [62] or technomoral scenarios [63], we need a clearer and
more ubiquitous standard by which we can measure the worth of a device, or
otherwise, we truly need ways to counteract and destroy technologies which
are altering our world for the worse. It is not only that these things are nor-
mative, but we also require understanding in what way they are normative. So
this leads me to the research question: What are the costs of technological
development, and what control can we exert over these costs?

1.5. BACKGROUND

Broadly speaking, this entire dissertation should be set against the debate of
meaningful human control. Even though value alignment and responsibility
gaps are allied concepts to that debate and thus are in turn mentioned and
discussed within the work, and the entire dissertation is about costs of tech-
nological development, this is all done within the scope of meaningful human
control and finding means to properly foster the environment such that this
method is effective and worthwhile to pursue. The stance within the disserta-
tion has a political focus surrounding meaningful human control, which is
novel, and the problems discussed help move the debate surrounding its use
forward.

To briefly mention the allied concepts, the notion of responsibility gaps
deals with the lack of obviously attributable responsibility to individuals in
situations where we deal with autonomous agents. Value alignment is an at-
tempt to avoid mishaps in the first place by trying to make sure such systems
act appropriately. You can find an overview of these and many other different
concepts discussed within this dissertation in appendix A.
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In terms of meaningful human control, there is some research being done
as to how to apply it both generally and in more specific domains [16, 18, 19,
64-67]. The reason for mentioning both value-alignment and responsibility
gaps is because meaningful human control is a solution to both at the same
time. The main way I look at meaningful human control is through Santoni
de Sio and Van den Hoven [16], and in their case, meaningful human control
is meant to track the relevant moral reason within a context and to trace it
to some set of individuals who can be held morally responsible. The first is
an attempt to solve some of the misalignment with our goals; the latter is an
attempt to attribute responsibility where it is due.

So what gap does this dissertation fill? I use meaningful human control
as a means to examine the costs that come with technological development
even if we try to do it well, ergo if we desire to avoid misalignment and try to
attribute responsibility where it ought to be placed. Especially when glanced
at through a political lens, we still see that issues and costs may arise, and to
counteract those seems to be well beyond the capacity of what meaningful hu-
man control can provide us. Thus, it is a way of gesturing towards the limits of
such a theory in general and also to provide requirements that may lie relati-
vely outside the boundaries of meaningful human control but are nonetheless
necessary for it to be achieved.

There are generally speaking philosophical perspectives [16, 18, 52, 67, 68],
legal perspectives [19, 69-71], and more technical perspectives [65, 72-74] but
there is rather little about the political problems that may still arise from the
technologically disenfranchised, minorities, and the problems of power that
may all co-exist with these kinds of technologies even if we do try to make
use of meaningful human control. It is this gap that the dissertation tries to
fill. If you are wondering what this has to do with the costs of technological
development, then you can understand meaningful human control simply as
a means of trying to implement a system properly.

While there has been a recent upsurge in political theory surrounding Al
systems [75, 76], the debate is only starting to get excavated. Of course, there
are a lot of older works on society and technology [11, 12, 24, 77-79], which do
inform the work you currently have in your hands.

1.6. OUTLINE

Now that we have gone over the basics, we can delve into the particularities of
the chapters.

In Chapter 2, I examine the issue of wickedness through self-
reinforcement. If we desire control over technology, and especially to counter-
act some of the costs of control, then we need to understand that we often do
not know the consequences of technology before their implementation. Yet,
they do influence both our society and our moral frameworks. It also provides
the start for new kinds of technologies. The problem therein lies, that good
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technology may form the basis for terrible technology down the line. This is
an obvious issue for control, and it has much to do with the fact that we have
no premonition of what technology may entail. In other words, we may be
able to steer technology innovation, it may just not be clear which haven it
leads us to.

In Chapter 3, I will go over the aspect of relevancy. If we want to control
technology both from a user perspective and a design perspective, we want to
properly provide the right teleological function, the right data, and the right
possible patterns of inference. In other words, we need to get the relevancy
right. However, once again we have to contend with our lack of premonitions.
We do not know what may be relevant in a given situation, and we are hard-
pressed to make sure all the relevant details are relevantly portrayed during
design. This causes serious issues for control, as users may not be fully port-
rayed. To solve such issues, we need to accept that an iterative cycle is the best
solution we have at hand, even though that is debatable in classical thought
surrounding wickedness.

In Chapter 4, I look at Personal Artificial Intelligent Assistants and concern
myself with the notion of a leg up for users as a way of giving a more detailed
account of what may go wrong once we think technology tries to improve our
lives. The problem we pose is that such enhancement is unequally distributed
and perhaps veering in the wrong direction. Even if we desire to create design
requirements through something like meaningful human control, we require
that such artefacts are effectively theorized so we know what they are capable
of and why.

In Chapter 5, I demonstrate that tracing within meaningful human con-
trol has the goal to attribute moral responsibility, but the theories on which it
is based do not give a proper account of how that should happen. The flavours
of moral responsibility attribution do not hold themselves up to scrutiny, lea-
ding to the fact that we have an issue with correctly establishing responsibility.
I suggest that this can be solved by introducing a normative dimension with
responsibility attribution, building on Young’s social connection model of res-
ponsibility as justice [80].

What these chapters should show together is why it is so difficult to un-
derstand the costs of technology. We are met with lofty promises (see Chapter
4) but those realities cannot be met once we try to integrate them into soci-
ety. This is simply the case because of self-reinforcement (see Chapter 2) and
a lack of adequate knowledge (see Chapter 3). One way forward would be a
radical shift in how we attribute responsibility when it comes to design (see
Chapter 5). But overall, we must also consider that the way we think about
technology itself has to be subject to the topic of technological deployment,
which is what I turn to in the discussion (see Chapter 6).
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CAN WE CHANGE OUR Al
SYSTEMS?

If the doors of perception were cleansed every-
thing would appear to man as it is, infinite. For
man has closed himself up, till he sees all things
through narrow chinks of his cavern.

William Blake, The Marriage of Heaven and Hell

The Collingridge Dilemma states that once technology is embedded, it be-
comes very hard to change. If we want to have a better implementation, then
we need to be able to alleviate some of the burdens of embedding. In this
chapter, I describe how both path-dependency and technomoral change have
to deal with self-reinforcing tendencies of technology. As our perception is
altered by the introduction of technology, this alteration may lead us down
particular paths of exploration with less and less deviation. If we accept any
kind of exploration as worthwhile, we run the risk of inviting moral relativism.
To combat this, I argue in favour of interoperable technology with limited sca-
lability. This makes it so that technology can be swapped if it proves proble-
matic, and that the impact of technology is dampened. Aside from this, we
also need to attend to the fact that such an implementation is going to have
an impact on the way we perceive certain things, even if it is an unintended
side effect. As such, I argue that there is a mediative responsibility which re-
sides with designers, precisely because they chose to design something in the
first place.
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2.1. INTRODUCTION

Technology has, without a doubt, a major impact on our species and our so-
ciety [81]. Technology is sometimes heralded for its efficiency, for example,
bureaucratic systems can become more responsive to citizens’ needs, chea-
per, and efficient [82]. Indeed, in the current day, we create artificial intelli-
gence (Al) systems which have the capacity to structure huge amounts of data
or make an incredible number of inferences in little time. But long before Al,
we had debates about the worth of trains, steam engines, and coal use [83, 84].
Electricity has profoundly changed our relationship to one another and our li-
ves in almost every aspect. We can live longer and we can travel farther. Yet,
technology rarely seems to come along without downsides. Mechanised pro-
duction of goods gave rise to worse working conditions. The invention of the
combustion engine is quickly destroying the planet with CO2 emissions. The
means for invading our privacy and surveillance is greatly enhanced by ca-
meras but also by Al [76]. The capacity of ethnic profiling is greatly increased
too.

One of the major questions that comes along with technology is the ques-
tion of embedding in society. Classically, this follows from The Collingridge
Dilemma [11]. The dilemma states that we may be able to influence techno-
logy early on, even though we do not know what impact it will have. Yet, once
technology has become embedded, it becomes difficult to remove and influ-
ence. This kind of entrenchment has explicit ties to path-dependency [85].
Not only is technology entrenched, it also creates a path that is difficult to de-
viate from, such that new technology can deviate less from the beaten path.
If we take this into account, together with ideas of technomoral change [63,
81, 86, 87], then we see a problem arise. Our moral frameworks adapt through
our interaction with technology and because our frameworks and perspec-
tive change, so too changes our ideas of what we can in turn create or invent.
Not only is the entrenchment of technology a way in which new and very dif-
ferent technology is harder to conceive of, it also makes it inherently more
difficult to consider alternative moral frameworks. This interaction between
experience and embedding is already debated in the corner of environmen-
tal sciences [88]. In that debate, it is called the extinction of experience, as
the progressive loss of human-nature interaction (partially because of techno-
logy) changes our perspective on nature and may hamper the support for pro-
biodiversity policies [89], which in turn reinforces the loss of human-nature
interaction.

In this chapter, I look at entrenchment as mentioned by The Collingridge
Dilemma, through the lens of path-dependency and technomoral change.
Path-dependency drives us down a particular path, which is different from
merely becoming entrenched. When we lose the ability to conceive of alterna-
tive strategies and worlds to live in, we also make technology more of a noose
than it needs to be. To take this into consideration, I will first go over a few
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strategies that try to deal with the problem of embedding and discuss how Al
technology has more trouble with embedding compared to other technolo-
gies. I show how they are similar and how longer-term issues arise from that.
The major issue is that like the extinction of experience, it is very possible that
we lose out on certain moral frameworks due to the self-reinforcing nature of
certain artefacts and phenomena, which leads to a similar loss as described
by the extinction of experience. Afterwards, I discuss three different options
that may address self-reinforcement to a certain extent: interoperability and
limited scalability, and better responsibility attribution.

2.2. PROBLEMS OF EMBEDDING

The issue of the Collingridge Dilemma is a supposed double bind. On the
one hand, we cannot know the consequences of technology and on the other
hand, we cannot influence the technology once we know the consequences,
once it is embedded. Meaning that we may be able to control and influence
technology at a point where it is not yet meaningful to do so, but when we do
want it, it becomes slow and difficult [90]. The embedding of technology leads
to varieties of the same issue: entrenchment, path-dependency [39], vendor
lock-in [91]. All of which describe technology that is difficult to move away
from once embedded.

This in turn leads to the need for corrigibility [90]. Such a need is a search
for how we can meaningfully control the flow of technology use and the exten-
sions of innovations. At this need for corrigibility, we can see that two different
discussions meet. On the one hand, there is a debate about path-dependency,
which is not merely limited to technology but also considers institutions and
organizations [92, 93]. And on the other hand, there is a debate about how to
steer or deal with technomoral change [81, 94]. They are similar with respect
to what they drive at, namely the need for some measure of control in terms of
what technology does to us. Within path-dependency, it is a question of what
technology follows from previous technologies, or what social effects are de-
rived from it. In steering technomoral change, we are mostly concerned with
how our moral frameworks are altered by the onset of technology, which con-
sidering the embedding of such technology may give rise and space for new
technologies to develop.

2.2.1. PATH-DEPENDENCY

Let us first glance at path-dependency. In its weaker version, path-
dependency is the idea that events in the past have an effect on events oc-
curring at a later time [95]. The idea of path-dependency has been portrayed
quite neatly by Schreyégg and Sydow [93]. They describe three phases: pre-
formation, formation, and lock-in. The first is an open exploration; the se-
cond is a given set of choices made, making it harder to reverse the course
of action, but there remains a certain bandwidth; and the third is lock-in,



26 2. CAN WE CHANGE OUR AI SYSTEMS?

which means the critical point has been passed, and the path has becomes
quasi-deterministic. In institutional and organizational situations, the lock-in
phase, is complex and ambiguous in nature, the practices are dependent upon
the path before them. The question is how to open up the quasi-deterministic
route to some alternative?

Aside from sidestepping the problem altogether (by suggesting it doesn’t
exist, for example), we can roughly see three versions of solutions: upfront,
during, and afterwards. In the first, the policy-maker takes stock of what
minor changes may have long-term consequences. Optimistically, Levin et
al. [96] suggests that we should fight fire with fire. In other words, we should
create policy that kick-starts such self-reinforcing effects which also consider
these long-term problems’. This suggests that a policymaker should also ad-
dress those things that lie outside the mainstream political analysis and ask
how to create a policy that creates a self-reinforcing effect with such longer-
term consequences in mind, but also to ask whether we can create policy that
allows for more of a layering effect. In other words, can designers create policy
that entrenches itself and allows for more policy that paves that given route?

A perhaps more manageable route is accepting that such solutions aren’t
complete, and thus, in the case of policy, try to make a short iterative cycle
in which one can adapt quickly. This means we try to wrest free from path-
dependency during the process. This is much of what Lindblom already port-
rayed [97]. Small steps make the process of moving towards the right solution
more achievable. Of course, it begs the question whether the larger picture is
accurately taken into consideration. The idea is to make sure one can regain
different paths of exploration during the process itself, thereby allowing for
shifts. Of course, we cannot get an overview of all the possible consequences,
but instead we focus on the evolution of the problem and address the under-
lying self-reinforcing patterns in order to regain scope and the ability to ma-
noeuvre towards the solution we desire [98]. In the last option, trying to solve
the issue afterwards, we see another kind of iteration cycle. Yet, the empha-
sis is placed on how one ought to change, rather than how Lindblom suggests
an initial limited scope. Fortwengel and Keller suggest interacting with the
underlying self-reinforcing tendencies of the structure and addressing them
properly can give agency through understanding and interjecting the possibi-
lity of evolution. The problem here is the issue of compounding effects. One
may regain space to manoeuvre, but is that sufficient space? The consequen-
ces of these solutions, may be a lack of feedback, simply assuming enough
information at the start (which is never the case for such wicked problems)
or a lack of overview, considering the situation at hand and trying something,
which acknowledges our limited knowledge. Yet, this begs the question: on

1Like the self-reinforcing effect, Lazarus also classifies increasing returns, positive feedback, and
lock-in as mechanisms of reproduction which creates this kind of path dependency. The reader
can look at the paper Playing it Forward [96] for further explanation of the mechanisms that
underlie such processes.
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which part of our limited knowledge do we act?

2.2.2. TECHNOMORAL CHANGE

Turning to technomoral change, which can be briefly understood as the idea
that our perspective on things change through the use of technology. In this
debate, we view the Collingridge Dilemma and the problem of control more in
terms of how to address the softer side of things. Can we steer technology into
a more amendable direction? Here too we see similar solutions arise: antici-
pation [63, 99], experiments [100-102], and mediation analysis [87]. Starting
with anticipation, one goes into what the consequences might be and specu-
late. In one way this is done by anticipation through regulation [99], the idea
is to have pre-emptive regulatory power over the innovation process. Another
way of envisioning it is through technomoral scenarios [63]. This is to antici-
pate changes in the ill-defined or softer side of things. Norms will be contested
through technology, and such scenarios can help anticipate the social and cul-
tural implications of technologies. In anticipation, we run into the issue that
it is a debate about what the good life is. What ought to be kickstarted and
what not? If we take for example a cue from history, the industrial revolution
rapidly changed Great Britain, but in doing so, the quality of products dete-
riorated rapidly too [103]. Economic output is easily to define, quality is not.
Furthermore, there is speculation involved, which makes it difficult to know
whether such anticipation is actually right in its approach.

The idea of sociotechnical experiments, as described by Van de Poel [100],
acknowledges that we cannot oversee everything, but that should not stop us
from experimenting with technology in a reasonable way. What this means is
that we can experiment on technology in a similar vein as we do with many
other experiments, the idea is to minimise the negative consequences. These
experiments should be done under specific conditions and with specific gui-
delines in mind. Like the problem we saw with Lindblom, such experiments
might be too narrow, and therefore they can miss the bigger picture.

Lastly, mediation analysis, is about the study of the change of values itself.
Kudina and Verbeek [87] mention the way that our perception and understan-
ding of privacy might change through the addition of augmented reality in for
example smart glasses. These artefacts create what is real to us [104], rather
than convey reality. The mediation itself is in some sense an ontological status
which provides a perspective on the world. The question of embedding is, in
this regard, a debate about morality in the making, considering that we want
these technologies to work for the greater good, we want to make sure that the
impact they have on our perspective of society leads to the betterment thereof.
As Kudina and Verbeek apply the theory on technomoral change, they show
what the impact of technology may be on morality. It is to lay bare which per-
spective is acceptable and which is not. The problem therein lies that certain
effects may only expose themselves once they have been thoroughly embed-
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ded on a large scale in society, and that may not immediately arise from the
technology itself but rather from the off-shoots thereof. Even if certain va-
lues are changed through artefacts mediating the world, the complexity of our
societal systems may prove incomprehensible to project onto what a subtle
mixture of artefacts may cause.

2.2.3. THE TECHNOLOGICAL EMBEDDING OF TECHNOLOGY

What we can glean from these different debates is that they run into very si-
milar issues. Anticipation is like trying to solve path-dependency upfront, it
contains an amount of speculation which indeed could blindside us. While
updating during implementation is like doing small localised sociotechnical
experiments, which may not sufficiently consider that the entire experiment
itself may not be worthwhile to pursue. Mediation analysis may not give suffi-
cient scope either, but it does investigate the changes during their happening.
It is at the early adoption phase, which like sociotechnical experiments may
overlook the problems which only arrive at the scene on a large-scale imple-
mentation. For example, think about the consequence of motor vehicles on
the climate, their CO2 emissions are a problem in large fact due to their wi-
despread use. Or how the internet was intended for the spreading of informa-
tion, but also lead to misinformation, phishing, cyberbullying. This is obvious
with the power of hindsight [105].

In short, solutions which drive to steer technomoral change suffer from
the same issues that we see in path-dependency. The issue with oversight
and corrigibility in both path-dependency and technomoral change is the fact
that, down the line (built on other technologies), there may still be technolo-
gies that create an unwanted effect. It may be nice that we have invented the
camera, and this may have a positive effect on society, butif it leads to the mo-
bile phone with a camera in it and the coinciding sousveillance [106] (which
has both a technological and a philosophical component in terms of privacy),
then we may also need to consider to which extent the camera itself was worth
the problems it created down the line. What is similar to both debates is that
we need to draw a line somewhere in the sand at which we say things are be-
yond the scope of our purview. In such a regard, the anticipation of potential
effects may be simply too speculative. Yet, mediation and sociotechnical ex-
periments, may remain short-sighted. Similarly, one cannot solve the issue of
path-dependency effectively by figuring everything out ahead of time nor by
trying to evolve afterwards.

In the optimal case, we desire a change that is both good in the short term
and helps towards a long-term solution. If we consider the issue of path-
dependency as a search space, it may be that the local solution (short itera-
tive cycles) may lead to a bad local optimum which is terrible to get away
from. Whereas a heuristic from something like anticipation may lead now-
here worthwhile. For example, the invention of antibiotics killed the interest
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in research for bacteriophages as a solution to illnesses [107]. Now we see drug
resistant bugs in hospitals. Was it a worthwhile invention? This is highly de-
pendent on the values that we use to view it. Antibiotics have saved countless
lives, no doubt. Yet, they are also indicative in spawning a new kind of bacte-
ria that we would have been better without. The question remains, would the
research in bacteriophages have been any better?

What ought to be clear is that the question of technological embed-
ding does not stop once technology is implemented. For one, with path-
dependency in mind, it becomes clear that we may create new technology
which subsists on previous generations. Yet, that doesn't mean the origina-
tor ought to become an irremovable object. The Collingridge Dilemma, treats
it, in part through entrenchment, as mostly immobile once technology has
been generally embedded. In essence, with path-dependency it is an ever-
increasing kind of embedding. With more and more dependencies, it beco-
mes ever harder to remove. Consider what it would take to remove all paper
and paper-dependencies and paper-adjacent technologies (writing, but also
computers with word processors, the printing press, libraries, and so on). Is it
proper to consider the problem this way? Does that not strip us of our power
to conceive of different alternative societies?

Perhaps the most poignant part of this is that technomoral change and en-
trenchment imply that we may sometimes be losing our perception of things
because of said implementation of technology. If our perspective of both the
world and ourselves is constituted by the technology, then we may endan-
ger certain paths of exploration not only in a technological sense but also in
a societal and ethical way. The technology may hamper how we can perceive
alternative futures, both based on that technology but also in a larger perspec-
tive. Especially if we consider them as active mediators [104, 108]. The point
of mediation in this case is not only that our perception of the world is alte-
red, so is our ability to conceive of different worlds. In this ability to conceive
alternatives, path-dependency and technomoral change meet. We may not
be able to conceive of some alternative future because we have become stuck
in the current reality with our current conceptualization to boot. This is pre-
cisely why I mentioned the extinction of experience [88] in the introduction,
as it relates to this quite heavily. It is the feedback loop of interactions with
mediators who play a shaping role in our perception of what is available to us.

This line of thought is found in Heidegger’s [109] ready-to-handedness,
meaning that technologies draw us in to certain kinds of actions, which are di-
rectly related to technological affordances [55]. It is also related to Latour [77,
110] whose conception of technology in Actor Network Theory implies some-
thing about the action of actors and how they shape relations. It is also found
in Idhe [108], whose mediation of perception and technology is directly rela-
ted to Verbeek’s view [111]. Yet, what is lacking about the longer-term view?
How can we make sure we understand the morality of technology, without en-
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ding up implicitly accepting the framework it provides? The entrenchment
happens even if we somehow remove the technology from society because we
as a society are altered by it.

Before moving onto solutions, we need to discuss how Al plays into this .
I have drawn broad strokes about technology, but Al plays an interesting part
in the acceleration and change of this premise as well.

2.2.4. WHAT ABOUT AI?

Thus far, I have talked about general technological devices and systems. So
what sets Al apart? For one, it takes far less time to converge and become
entrenched. Consider, for example, the speed at which ChatGPT changed the
work floor. We need to review how quickly such alterations converge. This is
not the implementation of an infrastructure which takes decades or years to
build but rather a year or months.

Another part of Al is that it exacerbates the self-reinforcing effects. There
are temporal biases, namely that there is a preference for what currently exists
in the data, if this feeds into a decision-mechanism, then it may become a
prescription instead (accidentally or otherwise). Yet, the way that Al systems
play an active part in deciding the content we arrive at (e.g. social media al-
gorithms, google (scholar) search), may also invariable alter our perception
as certain kinds of content are consistently favoured over others. In short,
the self-reinforcing effect is worse because the consistency of Al systems gre-
atly enhances some of the already present problems in path-dependency and
technomoral change.

The way we make use of Al seems to accelerate embedding and also makes
it harder to conceive of alternatives. Such systems tend to be highly complex
and lack the opacity to actually understand how our perceptions may be chan-
ged in meaningful ways.

Even when we approach this through purported solutions, how far should
we look ahead? What should we take into account? What do we consider good
change, and under which conditions? And is it acceptable if such artefacts
create the breeding ground for terrible ones? Furthermore, how should we
even perceive the notion of alternatives if our moral framework is altered by
the availability of said artefacts? In both debates, we run into the fact that we
are limited in knowledge, time and rationality. So, the question is, what can
we do about it?

2.3. DESIGN FOR PREFERABLE ALTERNATIVES

If we desire to design better technology that takes the long-term harms into
account, then we need to ask who is designing. One could argue that the
things we can consider, which factors matter, and how the problem is devi-
sed as well as the capacity to speculate about the future and long-term conse-
quences, are at the very least dependent on the designer who is studying the
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issue.

So, one way the question can be posed is: who gets to design what beco-
mes entrenched? And do they accurately consider the consequences that fol-
low in the long run? If we just assume that any designer and design is worthw-
hile, then we create a kind of “anything goes” attitude. At its worst, this results
in market-driven societies where one may prioritise profitability over ethical
considerations, no matter the implications. These two points illustrate just
a short-term view, which may still ignore the larger issues entirely. Further-
more, the degree of openness present in such an attitude does not align with
the ideas which try to alleviate the Collingridge Dilemma regarding techno-
moral change. We do not merely want to study how values change through
technology, but also steer them in the right direction [63]. Mediation analy-
sis, sociotechnical experiments, and technomoral scenario writing are all still
in good part delineated by the ones who are doing the designing. For path-
dependency, it is much the same. We see that we need to wrest free from path-
dependency such that we do not get locked in, but it does not mean we know
where to go. Again, when taken together with the notion that technological
devices can be considered constitutive of what it means to be a human [112],
we can understand that this entails a lack over our own perceptions and moral
framework.

It is helpful to understand the choice involved in what becomes entren-
ched and why. Take, for example, the effects of the industrial revolution on art.
The method of making oil paints and paper once belonged to the secrets of an
artist’s studio, but with the invention of paint tubes and mechanised produc-
tion of paper, we saw two things: it became widely available and the capacity
to create it by hand significantly dropped among artists [103]. Furthermore,
because quality had rapidly deteriorated too during the production, the capa-
city to conserve art also severely diminished. The effect was the widespread
availability of paper and paint, which perhaps a century before no one would
have deemed worthy of use. In essence, cheap and available paper could have
uplifted commoners to allow them to paint, a kind of worthwhile equality for
all. Yet, it came at the sheer cost of quality. No matter if it were arbitrary or due
to the ideal of profit maximization, there was a preference of availability and
price over quality. This is not a moral argument per se, but it is rather an open
question about the nature of man and its society. The anything goes men-
tality does not consign itself to anything of morality. In terms of technomoral
change, it means that any change can be considered as good as the next. Since
we may not know what good or evil, it may bring down the line.

Another example may be the development of ChatGPT. It can indeed in-
crease the ease of our work with text, but it comes at the cost of deskilling
certain types of work (e.g. writing and summarizing), It can also be a heada-
che for teachers supervising students who use such technology and who want
to test them on such skills. Another is the means of transportation. Travel-
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ling great distances was made easy by certain types of transport like the train
and planes, which came at the cost of overcoming the difficulties that travel
used to entail. The lightening of labour necessarily comes at the cost of the
skill required to do that labour before. To paraphrase Thoreau: it may be nice
that we can talk to anyone in the world, but we need to have something to
discus [113]. In terms of technology, it appears that it may be nice to have
efficiency and effectiveness and capacity, but it needs to be subservient to a
worthwhile goal. If we take that to be something along the lines of human
flourishing, then we need to consider that overcoming difficulties and main-
taining quality is a good part of human flourishing too. If we desire to avoid
such moral relativism, then we need a framework of which technology is mo-
rally permissible and which is not. In essence, we need a system on which to
decide on what basis we should accept technology.

While this may seemingly sound overarching in a way that requires an
uncanny understanding of the good life, we do not propose to solve that is-
sue in such a way. If we do accept all the clauses of the Collingridge Dilemma,
then we must also admit that there is no way we can truly oversee whether
entrenchment may lead to terrible technology down the line. Yet, the fact that
entrenchment is unwieldy is something we can partially dissipate. However,
there are ways we can deter the problems of entrenchment rather than ad-
dress entrenchment itself directly. A design for alternatives, would allow some
of the functionality to be standardised in such a way that it can be more ea-
sily replaced, even if other technologies are dependent on it. Designing for
alternatives requires us to think about questions regarding the interoperabi-
lity of these alternatives, the scalability of the implementation of them, and
the mediative responsibility of designers, which impose such changes on our
perception.

2.3.1. INTEROPERABILITY

One way to think about this is the difference between type and instances?. E-
mail provider for example is a type, of which ProtonMail, Gmail, and many
others are instances. E-mail makes use of an open standard (e.g., SMTP, IMAP,
POP) such that all these different instances can send messages towards ano-
ther. This allows an e-mail client to be replaced if it proves unwelcome. The
beauty of open standards is that the technology that ensues from it is intero-
perable by design [114]. This solves the entrenchment issue for instances, if
done well, since the barrier to swap from one client to another is significantly
lower if one can still mail everyone else. If we offset this against messaging
apps (Currently Signal does not talk to Whatsapp), then we understand how
the cost of changing between service providers, namely the loss of one’s con-

2The basic premise of type and instance, is that a type (within computer science) is the general
category, say a car, whereas an instance is a particular entity of a type (e.g. a specific BWM)
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tacts, may invariably change depending on the use of an open standard®.

2.3.2. SCALABILITY

Yet, the problem of entrenchment also arises within a type. For example, if we
found out that e-mail had a disastrous consequence on our feeling of connec-
tion, then, even if we could replace all the e-mail clients in the world, the pro-
blem would remain. It would be e-mailing itself that would cause the issue.
In such a case, interoperability may provide leeway to alleviate some of the
worries (for example, introducing additional restrictions). Yet, if that proves
insufficient, then we need to understand that we cannot press an “undo but-
ton” and have never invented e-mail. Designing for alternatives works best,
once we have the right scalability of such types in mind. If certain issues arise
from large-scale implementation, then perhaps we should avoid implemen-
ting them on such a scale. Because if an open standard or a type becomes an
oppressive and dominant feature, and we are unable to deviate from it, then
the thing itself as an entrenched entity may still cause issue as newer techno-
logies are developed.

The need for interoperability and limited scalability mitigates the poten-
tial harm a designer may bring to the table. If the application is wrong, it can
be swapped out and if the open standard turned out to be terrible, then the
harm is limited to a particular bandwidth. Of course, limited scalable is no
foolproof solution to the problem of entrenchment as certain things we would
like to have on a larger scale, nor does it answer what the right scale of certain
standards would be (even though that is likely dependent on context). Fur-
thermore, certain problematic effects may be present but only become appa-
rent once it is one a large scale. The risk is that the trouble may already exist
on a small scale, but our chances of perceiving it could be hindered.

Drawing from the previous section, we can compare interoperability and
limited scalability to the solutions proffered to solve path-dependency. Inter-
operability is an upfront idea, namely an open standard, which, if also not
fully implemented on a large scale, could even be iterated upon (during the
process). Overall, if something is wrong, both limits of scalability and intero-
perability allow for the regaining of scope afterwards. There is thus a measure
of upfront consideration, a potentially iterative cycle in the middle, with addi-
tional restrictions afterwards to overcome issues caused.

2.3.3. MEDIATIVE RESPONSIBILITY

The solutions of open standards and interoperability, say nothing about whe-
ther we can revert our perception of Good and Right (even though moral
truths may be invariant, our perception thereof is certainly not). Innovations

31t should be noted that ecosystems, like the interconnectedness of Gmail and Google calendar
undo much of the benefits of an open standard as users still get locked-in by use of such an
ecosystem.
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interact with other commitments, technologies, and moral perceptions, and
itis an impossibility and an implausibility to counteract this, as we are altered
by a plethora of things. It is similar to the way a text can alter our perception
of the context we are in. The horizon of what we can perceive and understand
is in constant flux?. Yet, this means that even technologies that hold to inter-
operability and limited scalability may still alter our perceptions to an extent
that such a change becomes entrenched anyway in our manner of thinking.

Because our environment is altered both directly and indirectly through
countless innovations, it means we need to ask what is changed exactly and
by whom. Yet, the real issue comes in when we lose the ability to understand
that there are conceivable alternatives that are worthwhile to investigate and
discuss, much in the way that Fischer describes in Capitalist Realism [116]. In
other words, it may be possible that we lose the capacity to ask such questi-
ons®. It is fundamentally this part of entrenchment which is so unwieldy in the
Collingridge Dilemma. It implies it is far too difficult to understand how many
different conceivable worlds there are, and it is exactly this for which we need
visionaries who can show us that there are possible different alternatives, with
and without particular artefacts. We need clearer channels for dissent, that
allow for true destruction and alteration of technology.

Furthermore, essential to any kind of technological innovation and imple-
mentation is thus showing that the perceptions created are not set in stone.
This is much akin to what Verbeek calls the opacity of context [104]. Media-
tion theory belies the argument that implementation of technology, because
of its alteration of our moral perceptions, is applied ethics [111]. If we accept
this, then we require an answer to sheer moral relativism.

Another route is responsibility of designers. It is an often heard argument
that use of technology is not the responsibility of designers, since we often
hear that we cannot reasonably hold designers responsible for the use of a
piece of technology. Yet, given the fact that technology elicits both a certain
kind of response and action and an alteration in perception, we should per-
haps attribute responsibility of such elicitations to developers. For one, this
may lead to something like Achterhuis’s conception of technology [117]. In
which technology itself is moralised (e.g. it should act in a particular way).
The problem with this, even though it may be true, is that it can be seen as
an attack on human freedom [111]. Rather than immediately suggesting how
technology ought to look, we can hold designers responsible for their media-
tive consequences.

Given the Collingridge Dilemma, we may not be able to have complete

4This is meant as a reference to the hermeneutic circle [115], though to discuss both hermeneu-
tical technological assessment and Gadamer, either is far beyond the scope of this paper.

50ne clear hallmark of the lack of conceivable alternatives also falls within the lines of our dis-
cussion. Technological determinism, namely the entire idea that technological innovation is
inevitable, is precisely the kind of thinking which does not allow for alternative worlds to be
conceived of easily.
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control over how the technology develops and is used, but we can certainly
hold developers responsible for the design they unleash and the consequen-
ces they entail. Perhaps this requires a kind of timespan for which the designer
can be held responsible for any complications that arises (e.g. something in
the same vein as copyright protection). This may cause designers to be hesi-
tant to wildly innovate for the wrong reasons. Instead, it may promote desig-
ners to actually live up to the ideals of designing with values in mind.

2.3.4. GOVERNANCE

Interoperability, limited scalability and mediative responsibility all fit with a
notion of Regulation by Design (RBD) [118]. The idea of RBD is that we also
have to entertain the possibility that regulation is an active participant in sha-
ping behaviour. Design comes into play with this, as it can be a critical compo-
nent of regulation, providing another modality with constraints and affordan-
ces [119]. The application of interoperability, scalability and mediative res-
ponsibility begs the question of how this relates to governance. Can this be
applied? What is an acceptable scope? Thus far, this has been an appeal for
design, but can this be enforced? In some sense, yes. What this requires is a
reconceptualization of the idea of a monopoly. Design is inherently monopo-
listic. It's enforcement of affordances and constraints is by its very nature not
open to competition. What we need is design that has a better possibility of
being replaced, and for that, we can enforce open protocols, standards and,
for example, argue that there is a maximum number of users a platform can
have.

2.4. CONCLUSION

In this chapter, we spoke about entrenchment through the lens of path-
dependency and technomoral change and saw that they had relatively similar
issues and solutions. The problem remains, what we do with entrenchment
as dependencies arise. As our moral perception is altered, the coinciding alte-
ration is harder and harder to reverse and becomes more incoherent to think
about. We discussed how the various solutions together may lead to an idea of
interoperability and limited scalability, but these do not deal with the funda-
mental issue of self-reinforcing effects completely. In short, if we want to deal
with the fallout of path-dependency we need to be able to conceive of diffe-
rent worlds with different technological devices, but it is exactly this which is
harder to do when innovations have become embedded. To alter this, we need
better conceptions of responsibility and better channels for dissent.
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HoOw TO GAIN CONTROL AND
INFLUENCE ALGORITHMS:
CONTESTING AI TO FIND
RELEVANT REASONS

One day I was watching a paramecium and I saw something
that was not described in the books I got in school - in college
even. These books will always simplify things so the world will be
more like they want it to be.

Richard Feynman, Surely you are joking, mr Feynman, p.81

Relevancy is a prevalent term in value alignment. We need to keep track of
the relevant moral reasons, we need to embed the relevant values, or we need
to learn from the relevant behaviour. What relevancy entails in particular ca-
ses, however, is often ill-defined. It is hard to define relevancy in a way that is
both general and concrete enough to give direction towards a specific imple-
mentation. In this chapter, I describe the inherent difficulty that comes along
with defining what is relevant to a particular situation. Simply due to design
and the way an Al system functions, we need to state or learn particular goals
and circumstances under which that goal is completed. However, because of
both the changing nature of the world, misalignment occurs, especially after
a longer amount of time. I propose a way to counteract this by putting con-
testability front and centre throughout the lifecycle of an Al system, as it can
provide insight into what is actually relevant.
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3.1. INTRODUCTION

Artificial intelligence (AI) systems should be aligned towards societal good.
Nonetheless, mistakes are racking up, and so there are attempts to get a better
grip on how to implement and control Al systems. The result of this search for
better Al systems and control over them is not without merit, as it has led to
numerous theories about how one ought to control and/or design such sys-
tems [16, 22, 23, 100]. There are also good reasons to search for a solution
to misalignment, as such systems cause serious harm [65, 120, 121] or prove
detrimental to institutions [122].

Much of the troubles designers have with their implementation has to do
with moral reasons. Designers need to weigh or trade-off certain values, un-
derstand a treasure trove of contextual information, and discern between a
set of minute details that may not at all be clear at first glance. The saying: the
devil is in the details, could not be more true with regard to value-alignment.
At the end of the day; it is not the high and mighty ideals of the designer that
matter, but the down on the ground implementation affecting people’s lives,
and when there is serious harm, then these may also inadvertently skew the
public debate such that Al systems can become unwanted.

What I aim for, in this chapter, is to alleviate some of the issues involved
with implementing value aligned strategies. As I shall show, in practice it may
be difficult to determine what reasons are relevant and which are not. This
is not only due to contextual factors, but also who is involved in the design
process. I propose to include contestation at different stages of the system
design to improve the situation and application of Al systems, and I offer a
mostly agnostic way to adjust the system based on missing inferences.

In short, I will first go over some difficulties with the implementation of
value alignment. What we will see is that it requires knowing relevant moral
reasons. Yet, these are difficult to find because relevancy is not a given. If we
assume that to be the case, then we implicitly make assumptions about what
is relevant and what is not, likely leading to unaligned implementation. The
issues with relevancy are two-fold: (1) Theoretically, formalization has certain
issues and (2) designers are limited in knowing what is relevant, even if they
talk to stakeholders. To counteract this, I introduce contestation throughout
an Al lifecycle to better align such systems, but this requires that contestation
leads to meaningful adaptation.

3.2. WHEN WE TALK ABOUT RELEVANCY

Value alignment may be difficult to implement because of relevancy. We need
to find the relevant moral reasons, but if a designer does not know those or
understand them and has no means of finding them, they will be hard-pressed

This chapter was originally published as: Kuilman, Sietze Kai, et al. "How to gain control and
influence algorithms: contesting Al to find relevant reasons."AI and Ethics 5.2 (2025): 1571-1581.
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to ever create a value aligned system. Relevancy is, in that regard, the bedrock
of most value aligned theories, as they deal with the matter of correctness. It is
not always transparent what and when something is relevant, so without any
good substantiation of such a notion we can provide beautiful theories with
little to no effective application, as we may not have the means to find the
correct moral reasons for a given situation.

Of course, we need to first understand what we mean by moral reasons.
The nature of a moral reason is dependent on one’s views of morality. One can
view them as a determinant which plays a part in one’s action. For example,
lying is wrong, gives us a duty not to lie, but the reason why we ought not lie
could be: never treat another as a means to an end. This is of course a very
different presupposition compared to: honesty maximizes happiness. Both
leading to the behaviour of honesty, but in particular situations these under-
lying beliefs matter for how a problem is approached and what particulars are
used in a solution. Moral reasons are thus about the domain of correct ac-
tion (e.g. prevention of harm). Normativity is a broader in scope, which could
be addressed here as well, but I dive in particular into the notion of what one
ought to do.

A central topic of moral reasoning is also casuistry, the search of finding
the relevant moral conditions and discerning the more relevant ones from the
only slightly relevant ones. If a designer is incapable of making relevant dis-
tinctions in context or understand what needs to be kept track of in said con-
text, then it doesn’t make a difference if they try. Furthermore, if those relevant
distinctions are not presentable in such a system (e.g. those features cannot
be captured because of their complexity or inherent indescribability), it will
most likely cause the same problem. The question for correct behaviour is
thus:

What relevant moral reasons do we require for such Al systems to
function properly?

For computer science, relevancy has been of much importance within in-
formation retrieval, as finding the correct and relevant document has been
vital to the field [123]. If the relevancy of a document is determined by the
number of clicks it gathers (say on the website of a search engine), then we
can safely say that older documents which have been exposed to time are li-
kely to have generated more clicks, in that regard an underlying belief is that
older documents may be more relevant. Certainly, we can understand this for
literature, where classics have to withstand the test of time, but this maynot be
appropriate for certain types of documents (say scientific information). The
quest for a designer is to know which reasons are relevant and how they should
be implemented such that the right documents fall into the right hands.

In this chapter, I will take one route to relevancy, but I believe there are
many more possibilities. However, the main premise I postulate in terms of
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relevancy is that during design we need to fill in the details. We make choices
when applying a (moral) theory about what is relevant. I argue that, without
an adequate idea and application of relevancy, we are at a loss of finding ef-
fective applications as the openness in implementation ends up detailing the
most important part.

3.2.1. VALUE ALIGNMENT

Theories on value alignment are built upon the proposition that Al should not
merely act, but should also act such that certain harms can be avoided [15]
or that they positively influence a kind of human flourishing [124-126]. How
do we make sure that machines act in accordance with our values? There are
two basic approaches to this: sociotechnical solutions [16, 22, 65, 127, 128]
and more technical ones [23, 129-131]. Sociotechnical solutions involve users
and try to picture the machinery such that there can be an interplay between
humans and artificially intelligent agents. Technical solutions stem from the
belief that value-aligned action can be seen as a technical problem and can
be solved as such. While there are obvious differences between sociotechnical
solutions and technical ones, the main premise of this chapter holds for both
approaches. The particulars of technical solutions, still requires data, featu-
res, and some line by which to draw what is relevant and what is not. The
inference of a pattern from said data and features also requires much more
understanding in concrete cases than simple assuming that this relevancy is
easily found or induced appropriately.

Applying value alignment theories in any domain is a feat dependent on
context, goal, and structure. For example, knowing whether an application is
discriminatory requires that we also know whether that discrimination is at
any point acceptable in that context, meaning that we need to disambiguate
discrimination as discernment (to delineate different options) and discrimi-
nation as unjust bias (to categorize groups on features that are deemed inap-
propriate). We may want to discriminate (discern) between different groups,
but we do not want to discriminate individuals (unjustly). This is essential be-
cause we may sometimes really want to recognize a sick patient from a healthy
one. However, we don’t want a system to only recognize sick patients of a par-
ticular gender (unless the disease is gender-specific, of course). Considering
the context, we need to know whether we are actually introducing unjust bias
or doing the right inference. This means we have to know at which juncture it
is one or the other.

Such knowledge requires a particular kind of oversight and knowledge of
the system. The problem of reward hacking in terms of goals [132] - that being,
the Al system finds a misinterpretation of the goal such that it can maximize
its reward function - presents a serious issue to this kind of knowledge, as an Al
system may optimize for something (unintentionally) through unjust means.
The context in which it is placed is also highly important. Facial recognition
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is not necessarily unaligned, but if it is applied in a way to arrest a particular
group, then we can talk of the relevancy of being able to discern that group
and the misalignment of that in the face of human flourishing.

On top of that, designers do make choices about what is relevant and what
is not, both on a technical level and on a social one. If a designer wants a re-
commender system to be value aligned, then they need to know what it ought
to be recommending and what they can recommend. This entails a kind of
idea about what the most relevant detail may be within possible documents
and how to extract it. Such a detail needs to be discerned from the context,
meaning that the context actually does need to contain that detail. If the data
is structured in a way that does not allow correct or full access to the relevant
detail—or does it in a way that ties it to other factors, then they are bound to
infer a different pattern than the actual relevant one. A choice in recommen-
ding based on citations or recommending based on number of views, is likely
going to result in very different recommendations. While we can debate whe-
ther that is moral perse, this is easily transposed towards a moral domain by
changing clicks and cites into recommendation based on sensitive topics. For
example, demoting climate scepticism or certain information about war.

Not considering these issues is not a way out. To assume the data collected
is correctly structured and always contains the correct scope of information,
even humanly labelled data, to reach the correct goal, is quite a set of hefty as-
sumptions to make. It does not mean value alignment becomes easier, in fact,
it only means that one has made implicit assumptions about what is relevant
on a technical level and on a social level, without delving into it.

3.2.2. RELEVANCY

Having argued for the necessity of relevancy, we need to understand what we
need to know about relevancy. However, this is somewhat difficult to define.
When is a reason relevant?

Relevancy is found in a plethora of fields and studies, such as: commu-
nication [133], logics [134, 135], and information retrieval [123, 136]. It will
most likely play a part in many goal-oriented studies. Finding the correct tre-
atment means knowing certain relevant facts about a disease. Knowing how
to construct policy means knowing (some of) the relevant actors in a parti-
cular case. To find the relevant moral reason requires knowing what they are
or how to find and evaluate them. The point of constructing or excavating a
concept like relevancy in value alignment is not a quest to survey all potential
relevancies. Rather, we desire to know what kind of relevancy we could look
to.

As we mentioned in the section on value alignment, there are contextual
features, saliency, and teleology to keep in mind when discussing relevancy.
How we use an Al system is of importance to value alignment. And while we
could discuss the specifics and lack of oversight of applications as a serious
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issue, for this chapter we will assume this is about intended use. Where it is
used and for what purpose it is used, seem like obvious parts to relevancy.
This, however, does not explicitly cover saliency. Yet, if a relevant distinction
is not salient to the system, then it will likely not be able to draw the right
inferences from the context.

Al systems hold a particular position within societal, governmental, or
commercial institutions which is very different to that of humans and this
needs to be kept in mind. As the relevancy of human beings may change and
update on the fly, while that of a system (even online ones) have been trained
in a particular fashion and have a certain depth and breadth of possible im-
plementations. During design, one needs to scope what the possible actions
for an Al system are, what its range of contextual features are, and what is sa-
lient to it. In the broadest sense, in value alignment, we seem to be asking for
the impossible. As Turing already noticed[137]:

It is not possible to produce a set of rules purporting to describe
what a man should do in every conceivable set of circumstances.
One might for instance have a rule that one is to stop when one
sees a red traffic light, and to go if one sees a green one, but what
if by some fault both appear together? One may perhaps decide
that it is safest to stop. But some further difficulty may well arise
from this decision later. To attempt to provide rules of conduct
to cover every eventuality, even those arising from traffic lights,
appears to be impossible.

- Alan Turing, Computer machinery and intelligence,
p-16

One should note that Turing’s comment also works for learning relevancy
in machine learning models. The decision of data and the model used within
a set of circumstances may be inappropriate in another context. Such limita-
tions make it impossible to produce the induction of a function (rather than a
set of rules) which allows the machine to act in every conceivable set. 1

In the ideal setting, we would be able to cover every eventuality, then our
systems would be completely value aligned, acting appropriately in all edge
cases and novel circumstances. Yet, we also need to see what relevancy means
if we are pragmatic. To reiterate on the example of recommender systems
from the previous section, if we desire that recommender systems do not
spread misinformation, we need to evaluate what content they recommend,

1A similar distinction of conceivability is also made in Philosophical Investigations [138], §193,
in which Wittgenstein discusses the difference between a machine as a symbol and a machine
in terms of its behaviour. Furthermore, there is evidence that Turing was also aware of Wittgen-
stein’s position on some of these issues[139]. In short, the comment by Turing should not be
seen as an attack on the method by which we arrive at the behaviour, rather it is an argument
against the possibility of describing such behaviour at all.
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and this shifts with time. The scientific community may gather a new view on
things or a definition of misinformation may miss a particular new piece of
misinformation due to its novelty. If we desire to value integrity and honesty
(as values which we take to be at least some basis of why we want to avoid gi-
ving misinformation) then this boils down to defining what those values mean
(not sharing misinformation). Yet, that is simply not a static conception nor
a static output. Things that are misinformation may turn out worthwhile and
vice versa. When something is relevant has thus much to do with its context
and its intended use. A proper functioning of an Al system thus means that
we can detail what exactly we need from it, in terms of delineating context
and inference patterns in relation to its goal.

Yet as noted, relevancy of these systems comes in a particular way and
this opens us up to two problems: the formalization aspect of such systems
and those who are involved in the process of formalization. After we have
delved into that topic in particular, we will spend the remainder of the chapter
explaining what we can do to find the relevant moral reasons.

3.3. ADDRESSING THE ALGORITHM IN THE ROOM

The main reasons why we distinguish between relevancy humans display and
those that belong to artefacts result from the formalization of context and use,
and the fact that these artefacts are being designed by designers. These factors
lead to issues that make finding the relevant reasons far from easy. We will
describe why this may be the case in this section.

3.3.1. THE FRAME PROBLEM

In the sixties and seventies, a roughly similar problem as the one we describe
with value alignment was addressed in terms of expert systems with logic sta-
tements. McCarthy and Hayes[140] recognized that there was a problem with
representationalism, namely: there is a lack of inertia when dealing with pre-
dicates. Each time an update function was performed (to see if any predicates
had changed based on action) all predicates had to be checked because there
was simply no knowing which had to be updated and which had not. To think
of this in simple terms, I can paint an object, but if I move it, how do I know it
hasn’t changed in colour? Going over each and every predicate was simply a
waste of both calculations and space, because many things would not change
given a simple action. Yet, not going over such dependencies might cause the
machine to overlook simple yet important dependencies when predicates did
change. They called this double-bind the frame problem.

The concept was quickly appropriated by a broader philosophical com-
munity, wherein the discussion was not specifically meant to address pro-
blems in logical calculus, but rather to address the question of relevancy
and action [141-143]: How to act and update beliefs about the world? The
“whole puddingdf the frame problem - meaning both the version McCarthy
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and Hayes defined and the ones philosophers aligned with it - shows the prac-
tical limits of describing actions in terms of relevancy. The frame problem ap-
plies today, even in machine-learning, as we can ask how we ought to define
the world, and what limits we need to draw in featurizing such that the pattern
we achieve is correct. This is not a trivial task, and it may be the reason why we
resort to using a term like relevancy in value alignment. It may be too difficult
to know which moral reasons we need to account for. To show this difficulty,
we base ourselves on Daniel Dennett’s example [141].

One day its [R1] designers arranged for it to learn that its spare
battery, its precious energy supply, was locked in a room with a
time bomb set to go off soon. ... There was a wagon in the room,
and the battery was on the wagon, and R1 hypothesized that a cer-
tain action which it called PULLOUT (Wagon, Room, t) would
result in the battery being removed from the room.

- Daniel Dennett, Cognitive wheels: The frame problem
of AL, p.11

To put this in brief terms: We have a robot R1 and a task. R1 has a set
of permissible actions. Each of these actions can be learned or formulated
through logic, but all are meant to complete or work towards the completion
of task. Dennett [141] discusses R1 does not understand all the important
relations:

Straight away it [R1] acted, and did succeed in getting the battery
out of the room before the bomb went off. Unfortunately, howe-
ver, the bomb was also on the wagon.

- Daniel Dennett, Cognitive wheels: The frame problem
of AL, p.11

Although the robot had a task and a set of actions, it had missed the rela-
tionship between the bomb and the wagon. As the creators understood, R1
had missed the relevancy of the context. So aside from the set of possible ac-
tions, each action should also be placed in a context such that: an action is
desirable in context such that said action actually aligns and contributes to
the completion of the task. Here of course the heart of the problem arises as
the creators create another robot R1D1, that also deduces the relevant context
for a specific action given a task.

They placed R1D1 in much the same predicament that R1 had
succumbed to ... It had just finished deducing that pulling the
wagon out of the room would not change the colour of the room’s
walls, and was embarking on a proof of the further implication
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that pulling the wagon out would cause its wheels to turn more re-
volutions than there were wheels on the wagon - when the bomb
exploded.

- Daniel Dennett, Cognitive wheels: The frame problem
of AL, p.11

Thus, we see the double-bind arise from the frame problem. We overshoot
or undershoot in framing. In terms of relevancy, the machine overlooks
certain factors, or it dies trying. What we can distil from this is the following:

The frame problem: How does a machine recognize the correct context and
determines the relevant features in said context such that all actions result in
or contribute to the accurate and correct completion of task?

This definition of the frame problem seems to revolve around relevancy.
With this relation in our mind, we can see certain problems in Al in a different
light. There are plenty of examples of Al systems making mistakes with mo-
ral implications, e.g. classifying the entrance to Auschwitz as being related to
sport [144]. These problems may be addressed through some theory of value
alignment, however, that does mean we need to sufficiently address this topic
of relevancy.

The simplest way to understand the exact nature of this problem can be
viewed through the perspective that Turing also proffered. The simple fact
remains that such an Al system won'’t have been tested under literally all pos-
sible conditions, meaning there could and most likely will be mistakes. And
those responsible may not be capable of overseeing what the consequences
will be. If, however, we knew the relevant features and conditions, and could
model those accurately, then knowing the trajectory of possible actions may
be possible. It requires that we understand what context is involved, what the
system highlights (puts emphasis on, gives importance to) and what the goal
is specifically aligned to?. In this regard, such systems may still be brittle in
novel circumstances, but if we apply them correctly and hem them in, then
we should be able to use them effectively®.

The frame problem is an apt example when we desire to show the practi-
cal limits of value alignment theories without some interpreted notion of re-
levancy. Theories of value alignment may be helpful to decrease the scope

2Looked at from this perspective one can argue that the frame problem also essentially poses
that value alignment in its ideal case is improbable if not infeasible. As we ourselves are also
limited and may not have the capacity to really derive, formalize, or process what is relevant to a
given situation. This is of course an abstraction of what value alignment is about - making better
machines, which we can surely do by at least trying to incorporate these ideas and thoughts.

3This notion of correct application is also considered in the idea of a Moral Operational Design
Domain[65].
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of possible implementations, but it will practically still resort to some no-
tion of relevancy to detail the context, teleology, and saliency. While there
may be technical limits to the feasibility of certain aspects of relevancy (e.g.
value trade-offs, or incompatible emphases, or simply intractable contextual
scope), we do need to have a coherent and stable practice to assemble a reaso-
nable grounding as to why certain choices were made throughout an Al lifecy-
cle. Otherwise, we run the risk of maintaining a kind of anything goes attitude.

3.3.2. RELEVANT TO WHOM?

By now, we should have a better understanding of the problem of value align-
ment. We need the right (moral) reasons for Al systems to function properly,
but these are not given. Designers are likely not getting it right first time. This
problem of course also counts for institutions and policies as well, yet we also
know these can have potential benefits. Without taking away the work we do
during implementation, we should start attaching more thought to the life cy-
cle of a system once it is nestled in its context.

Yet there is one more major discrepancy in terms of relevancy which needs
to be brought forth. These systems have to deal with the contention between
different stakeholders, users, end-users, whom all may have different views
which are incompatible perhaps on the level of context, perspective, or goals.
These Al systems cannot easily entail to the monotheistic view of relevancy
because it does not take into account the veritable jungle of opinions that sta-
keholders may have. What relevancy entails in value alignment is not merely a
disambiguation of contexts and correctly specifying teleological aspects. Ra-
ther, it is about what a group of stakeholders thinks is relevant during the de-
sign rather than what is relevant. Not only could the stakeholders, the inten-
ded use of such a system, or the context in which it sits, change over time,
during design we also see the problem of relevance in terms of whom to invite
to the table. Have we invited the relevant stakeholders?

One particular example that is interesting to note is recommendation sys-
tems for children, as recommender systems are mostly targeted at adults[145],
yet children are also using these systems. If children were stakeholders (or pa-
rents concerned for their kids), designers need to consider more than merely
the wants of the user. Instead, they may also need to incorporate very different
dimensions, such as: educational, and developmental.

Yet, through contestation leading to adaptation, we could mend mistakes
made during design. If individuals were capable of contesting an outcome and
then having a kind of deliberation through or with the system, then some form
of adaptation could be achieved, which could result in a better alignment of
the system with the user.
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3.4. CONTESTABILITY AND CONTEXT

As mentioned in the introduction, I think contestability provides a good way
of counteracting the problems of relevancy that I have thus far discussed. I
also mentioned that - under the right circumstances - contestability could
provide a better aligned system for users, while also giving practical insight
to designers about how they ought to adapt their system while it is operating.
To understand what it is I propose, I also must understand some part of con-
testability.

Literature on contestability is often focused on giving an inch of control
to users when faced with automated decision-making [146]. For example, hu-
man intervention requires that one is able to contest the outcome of a decision
before it is enforced. It can be seen as a kind of procedural justice, ensuring
that participants have a voice in the matter. But human intervention may not
be enough for some, it may also require that people can fully grasp the out-
come, linking it directly to explainability [147]. If individuals are given an in-
kling as to why the outcome is what it is, they may be more substantive and
understanding of what is going wrong during the decision-making [148]. In
all, contestability focuses on the illegitimate or unjust decision that can arise
from automated decision-making.

While this is certainly a good point to make, and in terms of user empo-
werment it is an interesting tool, there remains an open question as to what
designers should do specifically after contestation has arisen. How should the
system be changed or updated, and how should that be done? It is a question
of operationalization. The main point of contestability, and how we would
desire to present it, is that it provides a chance for realignment.

3.4.1. CONTESTATION AND FRAMING RELEVANT MATTERS

The definition of relevancy given at the end of section 3 allows us to under-
stand why contestability should come into play when dealing with relevancy.
This does require that contestation actually leads to adaptation. It is our sug-
gestion that such mechanisms for adaption need to be front and centre after
the implementation and that it is widely available, meaningful, and effective.
This entails that we also look at alignment after first implementation. In this
section, I propose an initial solution.

A key problem with proposing a solution is that it requires us to design and
designate contextual features and goals, which may simply not align with the
uncertain nature of the world. So, if the solution were to merely describe a
theoretical framework that classifies what relevancy is, then it may cause the
problem we wished to avoid in the first place. Designers may overshoot or un-
dershoot in terms of our understanding of what is morally relevant in a given
situation?. In fact, designers may limit themselves in terms of what is con-

4A nice example of these problems can be found in relevancy and communication [133], whereby
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textually available or what is acceptable for the telos of such machinery. At
the other end of the spectrum, one may want to resort to requirements and
guidelines, however those need to be followed effectively and truly, otherwise
one runs into the problem of ethics washing. Furthermore, guidelines are of-
ten far too descriptive - rather than prescriptive - and can entail numerous
things [149]. As Whittlestone et al [150] also mention, certain Al perspectives
are simply too broad and high-level to fill in the particulars. It seems both
strict and lenient solutions cause another kind of version of the frame pro-
blem. In our opinion, neither a purely theoretical framework may suffice nor
a mere set of guidelines. Rather, we need a practice - a taught method to be-
come proficient with - which entices designers to think about their method of
implementation in a specific way and guide the process to alignment itself.

What the frame problem already proffers to designers is the need for itera-
tion®. The example given by Dennett entails that researchers need to go back
to the drawing board and see that other problems pop up after implementa-
tion. Essentially every stakeholder that comes into contact with the system or
is impacted by it needs to be able to contest the design of the Al such that it
can morph into something more desirable [146].

The difficulty of pointing out flaws in Al systems is that these systems are
overall effective. And contesting them may harm the effectivity of the model.
Yet, these models are trained to work on general cases, meaning they often
align well with the general cases one deals with. However, this also means
that the edge-cases designers wish to avoid may not arise at first inspection. In
simple terms, reliability of a system is no necessary guarantee of safety [152].
There are bountiful examples to show that Al systems make unexpected turns
and that designers lack the oversight both in its use and in the decisions such
systems take [125].

The frame problem can show designers that any process of alignment is
also a process of realignment. A simple example would be a navigation system
which sends users through California wildfires[153]. There is a meaningful
change to the context which we need to take into account, the problem is that
it isn’t easy to know when this happens. Nonetheless, what is open to us is
conflict, or rather: contestation. A mistake by a machine happens through
conflict, of what the machine puts out and what the users need, but that is
merely an indicator after the fact. Value embedding and identification, we
argue, should also be conflict-driven. The frame problem shows that framing
matters as we cannot put our emphasis everywhere, yet that means it will most

the authors mention the difficulty of accessing the right amount of information given a situa-
tion. The problem with a purely theoretical framework of relevance is that it invites the same
limitations that we wish to avoid in the first place

51f we take a lesson from policy design instead, we can hearken back to Lindblom [151], he argues
for the slow iterative process rather than leaps and bounds. The fact remains, Lindblom argues
that in choosing policy (or in our case a specific type of implementation) is not made once and
for all, it is successive because the objective and context is bound to change over time.
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likely include a trade-off between certain ideals.

Thus, I believe that the constitutive elements of relevancy can feed into
our ideas about what conflicts can arise during implementation and how to
resolve them. These do not necessarily need to happen after a mistake has
been made, but can also happen during discussions with stakeholders, the
explication of implementation, argumentative structures for designing it in a
particular way. In short, during each step of the life-cycle of an Al system, it
could be that designers encounter a conflict. In Fig 3.1 I give a quick overview
of the two sides that can go into value-alignment strategies: content delibera-
tion (e.g. how should we formulate the context? what should we optimize for?)
and conflict deliberation (e.g. different stakeholders have differing opinions).
These are two sides of the same coin, as both embedding and identification of
the important values rely heavily on formulation of the problem and the coin-
ciding data collection to correctly formulate the root cause of the problem®.

1

1 ! 1 |

| Stakeholder | Al model 1 |
context |

\ conflicts . \ .

\ I \ | 1

Figuur 3.1: Value identification and value embedding

Both during value identification and embedding, we can see that the con-
stitutive elements of relevancy can be applied to think not merely in terms
of accuracy, but rather in terms of outcomes and formulation. When we en-
counter obvious problems during this process of deliberation, we can start
to understand where in our implementation certain measures must be taken.
Depending on the problem at hand, a system designer can adapt one of these
constitutive elements of relevancy to counteract or harmonize between con-
flicts. Only afterwards, when we have formulated the currently correct goal,
with the correct data, and saliency, then accuracy comes into the picture as a

8The context of these problems are taken to be somewhat societal. These systems operate in
some context that can influence or affect other agents (humans). Especially when these question
become political e.g. when an algorithm which determines something about the size of the loans
you can get, we inevitably arrive at the point where we must admit wickedness[120] [59].
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measure of knowing whether the model is effectively trained.

These types of conflict and the tools to deliberate about them don’t map
specifically to any element of relevancy. They are rather possible locations
where the problem resides. For example, when we encounter a problem, such
as sexism in automated hiring processes[154] and racially biased data for risk
assessment[155], it is unclear whether we optimized for the wrong thing (te-
los), whether our data was limited (context), or whether it simply had the
wrong means to induce patterns (saliency). In fact, all three could be the
case. For example, in the case of automated hiring, one may want to weigh
the maintenance of current working culture (hiring based on similarity) ver-
sus a kind of openness and serendipity (hiring based on diversity), skewing
this the wrong way shows that the translation from value to goal optimization
went wrong.

Yet misappropriation of goals is not the only issue. Sometimes outcomes
cannot be reached anyway. The most obvious example of this is fairness, as
that heavily depends on the way the problem is scoped and formulated to even
begin to understand the topic of fairness in a specific contextual setting. To say
that the system must be “fairis to pull off some equivocation, because fairness
to a Rawlsian may mean something entirely different to your average com-
munitarian. Most likely, these beliefs are incompatible to such an extent that
optimizing for “fairnessis likely to result in unfair behaviour to some. To take
the example of biased hiring, is sorting based on merit the way to achieve fair-
ness? In The tyranny of merit [156], Sandel describes, merit may cause wildly
unfair behaviour to arise. As it is bound to be influenced by socio-economic
position and those who have the capacity to send their kids to all kinds of help,
are going to end more or less on top. Yet, to leave it up to chance may also be
unfair. We only need to think in terms of probabilities and that small percen-
tage that never gets hired once we implement such systems en masse.

After we have derived some conflict in whatever the stage of implementa-
tion, we need to know how the conflict is embedded in the system. This even
may entail that we need to change the system completely, or to acknowledge
that there is no solution for the problem that accommodate such reasons in
a meaningful way. As we mentioned before, it is not necessarily clear where
the problem may lie within the process of embedding, it is up to the designer
at the point to potentially adjust and adapt one of the three elements that we
described throughout this chapter. See Fig 3.2 for a quick overview.

The figure above describes the relation between conflict and adaption.
The notification can be explained through stakeholders and the Al model
itself. For example, concept drift is a way of showing that a user has drifted
from its original interests, therefore the model needs to be updated. Howe-
ver, we also propose the fact that stakeholders can do this actively, as the Al
models’ notification of such conflicts may not be foolproof (and open again to
the frame problem). After notification of conflict, especially given the specific
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Figuur 3.2: Playing the updating game

context, we do not want to look at this in an automated fashion because this
may insert the original problem of the frame problem. Rather, the designer
needs to play an active role in determining how to adapt the system.

Firstly, designers can adapt the context. This should be obvious, when an
application is applying the wrong data, dataset, or set of propositions this can
easily lead to skewed outcomes. Biased data is an often discussed topic in va-
lue alignment [157, 158]. Secondly, designers can adapt the telos, or what they
optimize for. This stands in obvious connection to context. Yet, it starts with
understanding that our outcomes are less descriptive and more moral than
first meets the eye. Designers can view this multiple ways. Designers may gear
an application towards something but leave out meaningful dimensions (like
the bomb on the cart in the example of the frame problem), or they may mis-
interpret the situation such that these dimensions are seen as unimportant.
Misfeaturization and emphasis, point us to the fact that such systems should
not merely be built upon what the important facts are - but rather on what
is needed and desirable here by the community at hand. Thirdly, designers
can adjust saliency. For ML-approaches, this is the most difficult and time-
consuming to disentangle. While in terms of relevancy this concept is about
the noticeable, in Al practices designers need to understand this as induction
or deduction of patterns. A particular kind of model can infer a particular kind
of function, if that function disallows certain users to goods, or causes other
harm, then changing the range of possibly deducible patterns may solve the
problem at hand. It is easy to think about in terms of overfitting and bias.
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When designers introduce more bias, any inference pattern is less likely to
adapt to an outlier, meaning that the pattern induced is more interested in
the general whole. Yet, the necessity of fitting should be clear, we do not all act
in the same manner, or need the same outcome from a system.

For symbolic approaches, we can see that the different kinds of logics that
one can use and which types of deductions are acceptable is a far quicker
choice to manipulate. One could also think about what kind of inconsisten-
cies or contradictions that result from a dataset are acceptable and how they
should be resolved. The entire approach of conflict acknowledgement and
adaptation through the updating of context - telos - saliency is mostly similar
within symbolic approaches, except for the fact that context is often painsta-
kingly built up from countless propositions and swapping that out is likely to
be such a time-dependent and consuming project that it equates to redoing
the tool.

Relevancy through contestation invites designers to think about the
means by which certain outcomes are achieved and the way in which a pro-
blem can become ingrained in the system when it happens to be misaligned.
This mode of thinking also shows designers a way how they can perhaps avert
the problem. Just like coding etiquette, designers need to be taught in specific
ways to make sure that even in larger teams with multiple designers, or wor-
king with legacy materials, they can overcome a problem of misalignment in
the future. So even when the system passes hands, it is still clear why the op-
timization strategy is what it is, why certain contextual features are scrapped
or added, and why the pattern is inferred in one way and not another. Such
documentation on the possible value conflicts may allow future designers to
re-align an application to the current day.

3.5. CONCLUSION

As we have seen, the openness that comes along with implementing value
alignment theory can lead to misalignment during operationalization because
what is relevant to a situation is far from obvious. The frame problem shows
how difficult it is to get relevancy right, as it is far too easy to overshoot or
undershoot in terms of deciding relevant factors. In all, we distinguish rele-
vancy in value alignment mostly by what is thought relevant by a certain group
of stakeholders, rather than say what actually is relevant. However, without
means to adapt to new situations, this given relevancy is limited in a variety
of ways. The context may be too limited, or the predesignation of the goal
may be wrong. To effectively solve this, we argue that such systems should be
built with an ingrained method to change the constitutive elements which are
concerned with relevancy. We suggest that this could happen through con-
testability. This means that adaptability of systems needs to be in the system,
together with feedback mechanisms that allow for meaningful contestation of
individuals such that they can play an active part in the use of such a system.
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This creates a kind of update function that may prove worthwhile in approxi-
mating a desirable outcome for man and machine.
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IS MEANINGFUL HUMAN
CONTROL OVER PERSONALISED
Al ASSISTANTS POSSIBLE?

You must either make a tool of the creature or a man
of him. You cannot make both. Men were not intended
to work with the accuracy of tools, to be precise and per-
fect in all their actions. If you will have that precision out
of them, and make their fingers measure degrees like cog-
wheels, and their arms strike curves like compasses, you
must unhumanize them.

John Ruskin, The Stones of Venice, Volume II, Chapter 6,
Section 12

Recently, several large tech companies have pushed the notion of Al assis-
tants into the public debate. These envisioned agents are intended to far outs-
hine current systems, as they are intended to be able to manage our affairs as
if they are personal assistants. In turn, this ought to give users a leg up, as one
prominent tech exec has put it. Yet, it remains to be seen how these Perso-
nal AT Assistants (PAIAs) are implemented, and critical reflection on how and
whether they can be implemented in a responsible way is needed. Currently,
such agents are undertheorized and this may cause us to misunderstand their
value and capacity. In this chapter, I explore and critique the potential for res-
ponsible implementation by considering some design requirements based on
the notion of meaningful human control.
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4.1. INTRODUCTION

Google, Microsoft, Meta, and OpenAl have all recently shot their developing
ideas of Personal Al Assistants — sometimes simply referred to as “agents”!
— into the public debate.? Supposedly, these agents will far surpass the Si-
ris of yesteryear. Microsoft’s Copilot, OpenAl Assistants API, Meta Al, Google’s
Gemini, and Inflection’s Pi, are some of the examples that sprung up in the se-
cond half of 2023 [159]. According to an extensive report on the ethics of these
“advanced Al assistants” by Google DeepMind [160] there is reason to believe
that the scope of these systems will broaden, as well as their capacity for ac-
tion and autonomy. While these new Al agents and personal Al assistants are
still in development and the above-mentioned tech companies are vague in
their descriptions of what they are aiming for, it is clear that this is intended to
be the next big thing within the world of Al

One main stated aim behind such Al assistants is that they will aid people
in ordering their lives and managing certain parts of their affairs. They could
also be used by organisations to increase effectiveness. As Gabriel et al. [160]
explain, these agents are envisioned as being able to “plan and execute se-
quences of actions on the user’s behalf across one or more domains and in
line with the user’s expectations.” (cf. Gabriel et al. 2024, section 2). During
an interview, Sundar Pichai, CEO of Google, said about this kind of technology
that: “It may give users a leg up [161]".

The proverbial leg up here seems to relate that to what philosophers have
in mind by the notion of human enhancement [162]. Yet, the discussion sur-
rounding Al assistants can also be compared to other (Al) technology in the
sense that such technology is disruptive and may alter our ways of thinking
or our perception of society and morality [81]. The way in which Personal Al
Assistants (PAIAs) are expected to be incorporated into our lives raises a range
of additional questions. For example, these systems may be taking over tasks
involving important moral and legal responsibilities [163, 164]. If these PAIAs
are managing our affairs and entering into contracts for us, what will happen if
things go wrong? Consequently, part of the debate ought to be about what phi-
losophers call potential blame and praise gaps [52]. Who do we blame when
such Al systems make a mistake? And who deserves credit, when such systems
benefit users?

In this chapter, I am concerned with control over PAIAs. Control over such
systems is highly relevant (even compared to other Al systems), given that we
are handing over our personal details and personal affairs to such systems and

This chapter is currently accepted as a paper in Philosophy & Technology.

1For the sake of this paper, I am concerned with agents that resemble large language models but
are likely aided by different kinds of modules for reasoning, as well as having access to different
environments (e.g. financial and planning) and information. Although the term agent can mean
avariety of things, the exact technical specification of what an agent is remains outside the scope
of this discussion.

2https://www.ibm.com/think/topics/ai-agents



4.1. INTRODUCTION 65

are supposed to let them act on our behalf in relation to (more or less impor-
tant) events within our lives, both on a professional and a personal level. Me-
aningful human control (MHC)—a notion that has been discussed in contexts
such as automated weapons systems, autonomous vehicles, and more [165]
—may be regarded as a foundational requirement if we want PAIAs to be ef-
fective, trustworthy, and reliable as personal assistants. The potential for error,
and possible resulting harms, is large and will be a pressing issue for the indi-
viduals using such a technology. Based on the concept of MHC, I formulate
ethically informed design requirements. I apply and concretize the concept of
MHC to the domain of PAIAs and show what problems we can gain insight into
and what problems result from the current under-theorization of the general
idea of PAIAs. These design requirements can provide a jumping off point to
help shape the debate surrounding the problems that may ensue from the de-
velopment and deployments surrounding PAIAs. What should we want from
these technologies (and should we want such technologies at all [166])? If we
desire them to be beneficial, we need to understand what trade-offs may arise
from their use and whether they can actually provide the projected benefits
tech companies ascribe to them.

Notably, theoretical discussions surrounding the ethics of Al assistants
and Al advisors are not particularly new. Gabriel et al. (2024) suggest that
such agents can help with planning, gathering information, generating ideas,
finding longer-term goals, and even interacting with other humans or assis-
tants. All these concepts have already been discussed separately in the exis-
ting (ethics of) Al literature. Similarly, before PAIAs there was already talk of Al
coaches [167] and advisors [168], both of which can provide personalized help
and bespoke services to people, just as skilled human assistants could. The
problem of figuring out what users actually want (aligning to the right goals)
has been discussed by Tielman, Jonker, and Riemsdijk [169] in their discussion
surrounding decision support systems. There have also been discussions of
Al assistants as potential moral advisors [170] which could aid us in decision-
making and cognition surrounding difficult choices. If PAIAs will be able to
enter into contracts for us, we can also take clues from automated negotiators
and the related challenges, as already discussed in the literature, for instance,
in terms of how to update behavioral strategies over time (as our preferences
may also change over time) [171].

The potential uses of PAIAs show that we may need to deal with certain
problems also established in automated negotiators, Al advisors, and coaches.
Yet, we must also consider the worries that such systems may engender. This
is not a completely new discussion. Several years ago, in a previous issue of
this journal, Danaher [172] already proposed a general ethical framework for
the ethics of Al assistants, in which he suggests that such assistants may cause
cognitive degeneration or disrespect autonomy and skew our interpersonal
relationships. More recently, we have seen investigations into how interaction
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with AT assistants might shape our moral development [173]. Some research
has also been done on the mediative standing of Al voice assistants [174] and
how it may shape our values. In combining so many activities from previously
separate systems (e.g. advisors, coaches, negotiators) and extending their ca-
pacities, there is a chance that new problems not seen in these different sys-
tems may arise as well.

With the proposed possibilities and extensive use in the personal domain,
we need to reflect on what kind of effects these systems can have on the user
and whether it is feasible or even desirable to hand over certain types of tasks
to Al assistants. As Milano and Nyholm [164] already suggest, PAIAs may not
be ethically or legally feasible. These PAIA systems are supposed to act on our
behalf, but this may cause problems. What if the system makes a choice that
affects a user who is not privy to the same information that the system has
based its decision on? If an accident occurs at that point, who is responsible?
And who is responsible for making sure that such a state of affairs is preven-
ted in the first place? These systems are broadly defined, as noted above, as
agents with a natural language interface, which plan and execute sequences
of actions on the user’s behalf but also in line with the user’s expectations. But
how do we know what a user’s expectations are, and how personalized ought
assessment to be? What types of decisions are acceptable (only low-stakes de-
cisions or some high-stakes decisions as well?) to outsource to such a system,
and which are not? As I see things, what these questions all have in common
is the basic concern to enable meaningful human control over PAIAs.

Our discussion of control and PAIAs is divided into three parts. First, I
briefly introduce meaningful human control (MHC). Second, I apply MHC to
PAIAs and delve into three different types of issues, duties, personalisation,
and idealisation, as well as the relationship between these types of issues. Is-
sues with duties entail the problem that follows from the levels of stakes in-
volved in the use of PAIAs. The problems surrounding personalisation has to
do with how much it should be focussed on your gain versus that of others.
When it comes to idealisation, I see that there is a trade-off between idealised
preferences and exact preferences. In the first case it may be less comprehen-
sible but in the latter we may not aptly capture preference drift or get stuck
in suboptimal routines. After delving into the potential problems, I conclude
by going over the idea of enhancing the user and investigating how this rela-
tes to the differences among users. More specifically, I analyse user enhance-
ment from two perspectives: ubiquitous enhancement, which addresses the
question of whether the improvements brought by PAIAs can be considered
accessible and beneficial across different groups and actors; and directional
enhancement, which focuses on whether enhancement aligns (or not) with
what one truly values, taking them in their desired direction.
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4,2, MEANINGFUL HUMAN CONTROL

The notion of meaningful human control originated in the autonomous we-
apons debate [175], with the idea that we have to ensure that humans have
control of some sufficiently significant sort over advanced Al technologies in-
tended for use in armed conflicts. The stakes in these cases are incredibly
high, life-and-death decisions need to be made, and ensuring human accoun-
tability is therefore imperative. Such technology, one can argue, has to be pre-
dictable, transparent, and reliable. On the side of the human, this requires
accurate information and the capacity to intervene. From those discussions
spawned ideas about MHC in other domains, such as automated driving. One
influential account is that of Santoni de Sio and van den Hoven [16]. They
proposed looking at MHC through the notion of guidance control found in
general philosophical debates about free will and moral responsibility [27].
Guidance control itself is based on the premise that people can be held res-
ponsible for actions and the outcomes they produce only if the people in ques-
tion were guiding the actions in some significant sense, and this is thought to
require a moderately reason-responsive mechanism and an ownership con-
dition. What Fischer and Ravizza [27] mean by this can be summarized as
follows. First, a moderately reason-responsive mechanism is a process which
instantiates an action based on reasons. Thus, if different reasons apply, the
action changes (the “tracking” condition). Second, the ownership condition
means that the agent has taken or is able to take responsibility for the action
(the “tracing” condition).

The notion of MHC over advanced technologies articulated by Santoni de
Sio and van den Hoven [16] applies versions of these tracking and tracing con-
ditions to the behavior of these technologies and their relation to the humans
involved (and also changes the formulation of the conditions somewhat). As
Santoni de Sio and van den Hoven [16] see things, having meaningful hu-
man control over a given system requires, first, that the technologies operate
in ways that track the relevant moral reasons of the relevant people involved
and, second, that it is possible to trace the behaviors of the technologies to in-
dividual(s) in the chain of events who understand the technologies and their
social significance, and who can therefore reasonably be held responsible for
the machine behaviours in question or their outcomes. Note that this does
not mean the people in question are directly responsible at that specific junc-
ture in time when an accident happened. A classic example of this is driving
drunk. A drunk driver may not be in control over his actions, but he certainly
put himself on this trajectory by drinking and getting into the car drunk. An
individual can be held responsible for the trajectory they chose. Such a per-
son may be in possession of certain agential capacities with which they could
have acted differently so that they are in a general sense in control over how
they act and behave in the world.

This tracking and tracing conception of MHC has recently been further
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applied to other areas than autonomous weapons systems and autonomous
driving [176] and can be seen as a key component of a responsible way to think
about the design of values into Al systems at large [65]. Cavalcante Siebert
et al. [65] suggest four defining properties based on the concepts of tracking
and tracing to further delineate what the practice of MHC ought to be on the
ground floor.

First, the human-AI system has an explicit moral operational design do-
main (MODD) and the Al agent adheres to the boundaries of this domain.
Second, human and Al agents have appropriate and mutually compatible re-
presentations of the human-AI system and its context. Third, the relevant hu-
mans and Al agents have ability and authority to control the system so that
humans can act upon their responsibility. Fourth, actions of the Al agent are
explicitly linked to human agents, who are aware of their responsibility.

These four properties are relatively simple to understand. The MODD cri-
terion that is part of the first specified property implies that there is a socio-
technical element to keeping track of the relevant moral reasons. As a condi-
tion, Al systems ought to be associated with certain explicit positive and ne-
gative duties that apply within the domain in question. Even if Al systems are
capable of certain actions the MODD determines that there are certain actions
which ought to be undertaken and others which ought to be avoided. The mu-
tual compatible representations suggest one part of the ownership conditions,
namely that the human in question is capable of understanding under which
conditions the Al system does what. From the perspective of the Al system,
the condition requires that they can keep track of the limitations of the user to
avoid over-reliance (which is perhaps easier said than done!). The capacity to
intervene on the actions of an Al agent, as well as explicit ties to actions of the
agent and human agents, allow us to tie actions of the agent to humans and
makes it possible for them to be involved in some significant sense.

The following question now arises regarding the type of Al technology I
am focusing on in this chapter. If we want to maintain meaningful human
control over PAIAs in such a way that we can avoid some or all of the troubles
described in the introduction, can we apply these four properties as design re-
quirements? Among other things, this would require an explicit MODD, which
can be comprehended by the user, such that they have the capacity to inter-
vene if and when mistakes are made. This is, however, not as clear-cut as it
seems.

4.3. APPLYING MHC TO PAIAS

So, can we—and if so, how can we—make use of the notion of meaningful
human control to aid in our search for design requirements for responsible
PAIAs? Before knowing whether this is the case, we need to delve deeper into
what exactly a PAIA may be. Since this is still partly to be determined, what fol-
lows is speculative. Suppose that you are in some higher-up position at a large
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and brilliant multinational, or that you occupy some other leadership position
in which you regularly have to delegate tasks to others. You may have a hu-
man personal assistant (a PA) who helps you with your work, managing your
schedule, discerning which e-mails you should read or even corresponding on
your behalf, buying plane tickets, arranging visas and accommodations, car-
rying out background research and summarizing the findings. Perhaps they
even occasionally buy gifts for some of your co-workers if you have forgotten
to do that. In short, they make sure you are on time and know what you have to
know at a given point and have the information ready at hand for the present
situation.

Now, it ought to be clear that not all PAs are equal in terms of how well
they perform. For example, they could be incompetent. In such a case, they
would perhaps be sloppy, make weird inferences, mismanage your schedule,
continually buy the wrong tickets, forget to arrange the correct visa (or worse,
get you the wrong one), and find you subpar accommodations. They spend
far beyond the expected budget. In short, managing affairs and the mistakes
they make means they make your life worse off, and on top of that, increases
your workload. They do exactly what they are not supposed to do. And you
are likely not going to trust them with the tasks you give them. To have such
a PA would require a lot of due diligence, and micromanagement just to make
sure that the errors are fixed before you have to deal with the consequences.
The power of a good PA has to do, in part, with taking away your worries and
doing the correct action for you at the correct time. Such a PA finds ingenious
ways to make your work and life easier and more comfortable, and perhaps
even your decisions more informed and accurate.

The way new PAIAs are described is often in terms of making life easier.
This is not surprising, of course. The companies developing these Al agents
are also interested in selling and marketing their products and services, so it is
only logical that they would not advertise an ineffective Al. Furthermore, who
would want a personal assistant designed to carelessly do such tasks? Can we
perhaps use meaningful human control as a design requirement to avoid such
ineffectiveness? If we try and apply those concrete properties of MHC to PAIAs
we may get something along the lines of table 4.1.

How are we supposed to introduce MHC as a design requirement, given
the variance and variability of the proposed technology? As I previously men-
tioned, PAIAs are undertheorized. We are given a range of options to choose
from regarding a level of personalization but also in terms of stakes and prefe-
rences profiles. All of these cause issues. Can we solve them with MHC?

4.3.1. ISSUES OF DUTY

The first problem that comes with trying to use MHC as a design requirement
lies within the MODD. Such a MODD requires that we further detail what the
explicit positive and negative duties are in a domain, but that, like the PAIA
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Tabel 4.1: Applying MHC properties to PAIAs.

Original Properties

Specified for PATA

The human-AI system has an ex-
plicit moral operational design do-
main (MODD) and the Al agent ad-
heres to the boundaries of this do-
main.

The user needs to be informed of
the positive and negative duties in
line with which the PAIA should be
operating.

Human and Al agents have approp-
riate and mutually compatible re-
presentations of the human-AI sys-
tem and its context.

The course of actions undertaken
by the PAIA are comprehensible.
The human in turn can inquire
about said course.

The relevant humans and Al agents
have ability and authority to control
the system so that humans can act
upon their responsibility.

The decision-making on the part
of the PAIAs has to be such that
the user (or someone else) can mo-
nitor/observe the decision-making
and intervene if they deem it neces-
sary to do so.

Actions of the Al agent are expli-
citly linked to human agents, who
are aware of their responsibility.

Information about the given trajec-
tory has to be conveyed to the hu-
man, with the consequences of that

trajectory being clear as well.

itself, is underdetermined as well. Who is deciding the size of the domain?
What is the extent of the context? Who gets to decide what the positive and
negative duties are? Delineating a MODD for a PAIA requires that we are able
to understand under which conditions and contexts such a piece of techno-
logy is implemented. Or, we could design a MODD with a specific domain and
context in mind, to which the PAIA ought to adhere. Either way, it requires us
to resolve contextual issues.

Consider, for example, contracts. Greediness in automated negotiation
can cause harm for the individual in the long term, but it can also cause pro-
blems between individuals. If there is a large set of greedy algorithms for ne-
gotiating contracts, we may end up with a subset of users who take the brunt
of the costs (e.g. the total utility of all contracts may be lower). Yet, can we
enforce behaviour that leads to more optimal aggregate outcomes? In auto-
mated negotiation, contracts are notoriously difficult to design once we want
a system that also keeps social welfare in mind [177, 178]. It can be done, per-
haps, but what happens if an agent working towards social welfare runs into a
greedy agent in a negotiation? If the stakes are low—e.g., we are merely inte-
rested in playing around with the agent for fun—then it is also easier to prefer
short-term gains (ergo being greedy) for one’s owner as it simply matters less.
In higher stakes, this may be less warranted. Envision, an agent in the throes of
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negotiating a job for you. If such agents are greedy, they may accept some job
that pays well but has no long-term perspective. If we want to enforce some
social welfare, then we could ground it in an explicit MODD, but this may also
hamper use and effectiveness, as well as the capacity of carrying responsibi-
lity. If, for example, we consider social welfare in a generous manner, we may
argue that some action was done in the name of the greater good rather than
for the sake of our own benefit. We could thus wash our hands of the blame.
At the same time, if they are only working for us, then they may be extremely
greedy to the extent that we are all worse off, this is a classical problem in auto-
mated negotiation [171]. Greedy algorithms may work, but they may equally
well create a situation in which some individuals end up victimized.

On top of that, higher stakes may make us vulnerable to losing control en-
tirely over personal information or data. Not only do we need to ask what
happens to our personal information and the company behind it that has it,
such use of an advanced Al assistant is a highly desirable way to manipulate
and influence individuals. If we rely on them massively, then both hackers
but also the companies that can make profits from these agents’ being used
may want to game these agents in such a way that they can extract value from
users. The problem of PAIAs in this scenario is that we give up direct control
in favour of efficiency and/or effectiveness. Yet, this also means we risk losing
control entirely. Di Nucci calls this the control paradox [47]. The balance to
strike is one about the willingness we may have in giving up our direct control
in favour of general ease. Yet, that ease may cause liability and responsibility
issues and may make us vulnerable to losing control in general.

Negative and positive duties that come along with different levels of stake
may cause us to consider to what extent we can rely on them. The control
paradox in this case is a suggestion to what extent we may or may not want to
enlarge the domain of the MODD. If the PAIA has a lot of different duties (both
positive and negative) that will end up being a very different beast compared
to one which is only allowed to play around in low stakes environments. The
MODD will inevitably change the decision to whom to trace and what to track.
In high stake environments, we will need to track different things as opposed
to lower stakes. Fewer details may be relevant, and users may be more likely
to take the blame due to the fact that they willingly participate in something
that has few consequences in the real world. On the tracing side of things,
the MODD will likely end up playing a major factor in understanding when
the machine made a contextual error (i.e. went over the line of his negative
duties) and thus which party to trace to.

Generally, the MODD requires knowing what the positive and negative du-
ties are to actually implement them. This itself requires that we would know
the contextual features of PAIAs. So in what environment are they nestled,
whom do they interact with, what do they interact with? All of these matter to
the duties in question, but for that, we need information that is (currently) not
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available to us.

4.3.2.ISSUES OF IDEALISATION

A PAIA will have a range of tasks which it will need to execute well. Desig-
ning a system so that it does what you want is not as easy as it seems, as it
will require knowing what is relevant to the situation [179]. Everyone makes
mistakes, and the same can be said of PAs which happen to be non-human
agents. In fact, the PA in question is likely going to make a variety of mistakes.
Yet, the difference between a human PA and an PAIA, cannot be understated. I
ame going to assume that these agents are products of companies, with whom
our relationship is not the same as an interpersonal relationship with another
human being. Even though we tend to anthropomorphize our relationship
to technology in general, we have reasons to reign in these tendencies [180,
181]. The fact that these PAIAs are products makes them invariably different,
experientially as well as legally and in terms of expectations [164, 182].

One key issue is that of representation. Should the system have an idea-
lised representation of your wants and needs? Or is it merely a copy of your
current desires (this is often called a digital twin). There is the possibility of
informed preferences [15], in such a situation, the system does what I really
want it to do. What this really entails is exactly the problem. It could be: what
Irevealed to be my preference, what I say is my preference, or what I would do
if I were rational and informed. The problem is also that the machine has to
translate these things into practice [125]. This translation is not a given, and
neither is it certain that it actually portrays us well.

An idealised representation will likely need to capture the preferences of a
user if we were to extrapolate it and include more time and knowledge. This
may lead, in turn, to “better” results, however this does come at the cost of
comprehensibility. It may not be needed that the user fully understands why
the system is making a choice, but it needs to be interpretable. In idealised
preferences, however, it would also require appropriate trust. Otherwise, it
may be difficult to know when the system is going off the rails (e.g., when it is
making a mistake or infers irrelevant things.). Such mistakes may undermine
the feeling of responsibility towards such an agent. Even though we may have
bought and paid for the service, and accepted an end-user licence agreement,
that doesn't mean we will have the capacity to carry responsibility.

Idealisation may make the actions undertaken less understandable, this
results in one of two things: either we would require that the human can ei-
ther inquire to the extent that it isn't incomprehensible anymore, or we have
to accept that there is a gap between the user’s understanding of the situa-
tion and that of the system. The former is unlikely because it would require a
lot of time (unless validation of preferences is very different from its calcula-
tion, but that seems unlikely) which hampers effectiveness. The other option
dampens our ability to intervene. While we do not want to micromanage such
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an Al assistant, the tracking condition of MHC will vary depending on whe-
ther we keep an idealised representation or not. In order to have MHC over
these Al agents, we need the capacity to intervene once it is relevant. In other
words, once it goes wrong. When higher stakes are involved (such as possi-
ble financial losses or risks of personal injury) we may require different capa-
cities to intervene, we may want checks and balances beforehand. Yet, this
may become much more of a hassle than we would like. Furthermore, if such
systems are able to infer much more about our preferences (e.g. due to past
behaviour), we also may not know whether they are doing something we rea-
sonably desire, which could cause trouble for our intervention. For example,
we could accept an outcome because we think the PAIA knows better than
us, even though it is truly wrong. If such a line of thought is promising, then
such a system may actively harm our choice architecture, which is the basis
for what Thaler and Sunstein call nudging [183]. Theoretically, such machines
can help us make better choices. If based on our beliefs, viewpoints, and argu-
ments, those choices can help broaden our search space for optimal solutions.
Yet, in effect, there is also the potential for evil by design [184], illicit use [185],
or what Thaler calls “sludging” [186]. The harms of nudging vis-a-vis the pos-
sibility of autonomy have been discussed more in-depth elsewhere [185]. Yet,
it is profoundly important for PAIAs to get this right. With their proposed ex-
tensive use, we really need to confront the question: Who knows what is in
whose best interest? Idealisation causes issues for autonomy because it cre-
ates a lack of comprehensibility. Even with proper and sufficient interaction,
there remains the possibility that we are mediated and lured towards a par-
ticular answer. If we try to counteract that by using current desires, we may
diminish the effectiveness of the system.

4.3.3. ISSUES OF PERSONALISATION

Idealisation, of course, need not only be based on the individual. Idealisation
can also be built upon preferences of groups rather than the individual. It can
thus also be a matter of personalisation. Gabriel et al. [160], sketch a diffe-
rence between personal, semi-personal, and impersonal PAIAs, by which they
look at highly individualized versions of such technology and those striving to-
wards the greater good. In comparison, in Human Compatible, Russell [125]
argues that we should define the general idea of Al as artificial agents that
should be working for all of us. The idea of personalized PAIAs are those that
built only on your preferences, whereas the other end of the spectrum is the
idea that they should work in favour of all of us. In the middle, we can think of
a PAIA working for a (small) group of people.

Both tracing and tracking require that we know to which extent the tech-
nology is personalised. If it is highly personalised, we may argue that the user
is more at fault, as they mould the actions more so than if it is less optimized
for an individual. Faulty behaviour in unpersonalised technologies may be
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more or less the fault of the designer instead, who picked an unsuitable beha-
vioural pattern for the situation at hand. With tracking, we also need to worry
about the personalisation, as this will alter the relevant details to take into ac-
count. For example, how will such a machine capture preference drifts? The
mechanics of that will determine how preference profiles may change over
time. In highly personalised systems, preference drift will be personalised but
in impersonal systems that may be drifting in terms of a population or even
be static. What is traced and tracked matters depending on personalisation.

Furthermore, personalisation may not be similar in terms of our preferen-
ces. For example, we could be in a situation where a PAIA is excluding plane
tickets from your travels because a majority stakeholder (that being other pe-
ople) outweighs your desire to be somewhere in little time. Such a piece of
technology might be under meaningful control, but perhaps not under our
own meaningful control. For MHC we merely require someone to be in con-
trol, not exactly the user, but where we end up putting control has a major
influence on how we will design these systems. Which will in turn decide
what we require to correctly figure out tracking and tracing. Individuals will
disagree on what level of personalisation is preferable and what the greater
good may be, which returns us to the point of idealisation (what would in-
formed preferences actually be?) and the MODD (What would these duties
entail?). Now, on the surface, this may seem like just another value trade-off.
Is this not just another way of postulating the conflicts between the plurality
that comes along with values and their alignment? We could view the situati-
ons as though we were simply debating whether to prefer one value over ano-
ther [187, 188]. However, considering that these systems will likely have more
application compared to the current LLMs and will do more tasks, this means
that the kind of value conflicts will penetrate many more spheres of daily life
than ever before. It transcends the question of value conflicts because we li-
kely will lose the ability to detract from such PAIAs.

If our preferences about these systems differ between individuals, we
would also need to address that. Our capacity to understand a representation
or our capacity to intervene is certainly not equal for all. A major problem for
the implementation of technologies like PAIAs, is not merely because the tech-
nology is ill-defined, but is also in no small part problematic because we differ
as individuals. This is technology for somebody, and that somebody is defini-
tely not always the same person nor are they embedded in the same context.
We are simply not all made equally in terms of our preferences and our use
of such systems is likely dependent on our character, temperament, cultural
background, intelligence, knowledge, and environment. So what access and
for whom such systems may be, is highly dependent on who we are, and that
causes an additional problem in design. It is not just a value conflict, with the
purported extensive use, and even adjacent use (other people using it may in-
evitably impact our way of life as well), instead we run the risk of throwing up
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barriers for people. Before delving into that, there is one more thing we need
to discuss.

4.3.4. COMPOUNDING ISSUES

I have discussed issues of duty, idealisation, and personalisation. Yet, all of
these are linked. As mentioned, it is likely the case that negative and positive
duties may alter based on the stakes, as well as the way that we conceive of its
decision process. For example, if such a piece of technology works based on
a highly informed preference profile of the user rather than their current dri-
ves, it may be required to explain to the user why a certain choice was made.
Otherwise, they would not have the capacity to intervene in a meaningful fas-
hion. Yet at the same time, this may not be possible due to the number of
choices made. If, rather than informed preferences, the PAIA acts solely based
on a current preference profile, then the requirement for information might
be lower—as the behaviour might be more insightful—and this could create a
difference in requirements for explainability. Delineating these issues makes
it easier to comprehend them, but they do compound. Different preference
profiles change the requirements of duties, as do stakes, as do personalisa-
tion. A high stakes environment with an idealized Al assistant might make
choices and contracts which you as an individual may not want, even though
they could be good for you. Idealisation and personalisation are also conjoi-
ned. A highly impersonal system may have different capacities for idealisa-
tion than one that is purely personalised. Again, the example of plane tickets
would work well. Personalisation and idealisation work on different angles of
the same topic, namely decision-making, but they do interact. An idealized
preference profile of yourself will be different in a personalised situation as
opposed to an impersonal situation. The idealisation would basically be dif-
ferent based on whom to take into account. But still, a digital twin that acts
impersonally on your behalf is likely different from one that can take into ac-
count more time and knowledge.

Views on agency also play a contributing factor with all these issues. If we
look at PAIAs through say a more agent-modelling approach (Shahom, 1997;
Bradshaw, 1997), then we see that the relationship between PAIAs and agent
approaches has in part to do with the proposed level of autonomy, reacti-
vity, proactivity, and sociality. Yet, this means their analysis also has to hap-
pen more in the world (Yu, 2001) as their actions are far more dependent on
worldly circumstances. The fact remains that PAIAs have to relate to worldly
things, as well as being bound to epistemic limits of what can be modelled
about the world. Considering that not everything in the world can be model-
led, these issues described above are going to be paramount when thinking
about what exactly to model and what an agent will be able to interact with in
terms of domain and stake.

Nonetheless, all of these issues differ between individual users. Which
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context applies? What preferences do we have? What should be the size of the
domain? And furthermore, how do we take into account the fallout of use for
adjacent individuals? If we join these issues together, we may need to account
for the fact that not all users are equal. They may have different informati-
onal requirements, and may require more explanation of the consequences
that a certain trajectory has. This, in turn, may open these users up to more
detrimental manipulation or require more trust as opposed to other users.

4.4, ENHANCEMENT AND MEANINGFUL CONTROL

As we saw, there are problems with providing design requirements because
of under-theorization. As a result, can we still say that this kind of techno-
logy provides a kind of enhancement? As Google’s CEO mentioned, this kind
of technology: may give users a leg up. This idea of a leg up reminds one of
the debates surrounding Human Enhancement and how far our interference
can go in adapting human lives and improving our capacities [162, 170, 189,
190]. To what extent should we improve ourselves? The obvious historical ap-
proach is one best relegated to the past, but was about improving the human
gene pool. Yet, the debate on human enhancement is also about who is go-
ing to benefit [191]. It may even end up with human obsolescence [172], in
which this enhancement can interfere with the skills others have taken years
to learn. Copywriting comes to mind in the recent age. And given certain so-
cietal rat races, it may alternatively mean that control is lost, simply because
one has to keep up with the digitally savvy Joneses. We should not underesti-
mate societal pressures and their relation to control. One can be pressured
into using technology, even if one would rather not. The question is whether
MHC can combat this, or whether this is outside the scope of MHC entirely.
Ideally, we create technologies to solve a problem or to improve our lives. Like
freedom, technology can be a very good horse to ride, but we do need to ride
it somewhere. It is this drive towards something which is currently lacking
with technology like PAIAs. As Gabriel et al. [160] mention, such systems may
have a profound impact on our lives. They do discuss a variety of topics to
show as much. For example, they discuss value alignment, and the potential
for people with higher socioeconomic status to derive more help from such
assistants. They are also aware of the social impacts and the sociotechnical
systems that may arise from the introduction. But the question remains: To
what end?

The relation between the “end” and MHC is essential if we want to under-
stand the problems discussed thus far. If we want to track relevant moral con-
ditions, we do need to know what we need to track. Otherwise, we may end
up aligning with the wrong reasons. If technology has to enhance us, it also
has to align to our reasons and to know those reason we do require contextual
features in order to model those reasons.

With all of this in mind, we need to distinguish the problem of a leg up in
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two ways. Is it an enhancement for all? And is this taking us in a direction
we desire? While the two are joined in some regard, it is helpful to separate
these issues. It can be the case that such a piece of technology is more helpful
to some than it is to others, or that it may even create a barrier. Moreover,
while it may be helpful, it can push you in a direction you may not want to go.
The benefit of talking about enhancement is that it presses us exactly on the
question: What do we want from such technology and why?

4.4.1. UBIQUITOUS ENHANCEMENT?

Can this technology be ubiquitously good for all? Can we create technologies
that enhance everyone in society? In this context, it is worth noting that Rus-
sell suggests in Human Compatible that we should define Al as technologies
that solve all our problems. Yet, he realizes that we will have clashing prefe-
rences [125, 192]. o how should we understand this? Well, this starts with the
obvious group that will have different values, those who are avidly opposed to
the oncoming of such technologies in any way shape or form. There have been
staunch defenders against versions of technology, so with their inclusion, it is
already not an enhancement for all. Gabriel et al. [160] mention the values and
goals of three different stakeholders: users, developers, and society. It should
be clear that there may already be different incentives and conflicts between
these three groups. We merely need to point back to the greediness mentioned
3.1 to see that social welfare can be opposed to certain gains for individuals.
Enhancement, for all groups involved, is simply not immediately obvious.

Moving beyond these groups, we need to wonder what it means for such
a technology to be good for all. Does it mean it has to improve everyone’s life
equally? Or merely that it improves everyone’s life? If such an amendment to
our personal lives is unequally distributed, it may not be seen as an enhan-
cement. Consider, for example, a PAIA service that is offered by some tech
company, which works for multiple people. What if these PAIAs do not work
as well for you as they do for others? It could be that such a piece of techno-
logy is not only variable in what it can do, but also for whom it can do it and to
what extent it can do these tasks well. Does MHC not imply something about
the measure of control we have, or should have, over technologies? That also
seems to imply something about the influence we can exert over technologies
that we interact with or that make decisions for us (and about us). If formu-
lated this way, then MHC still makes sense even in this larger societal context.
In terms of the tracking condition, the PAIAs may track some users’ reasons
but clash with other users’ reasons - and so a conflict arises about who should
have MHC over the PAIA service(s) offered.

The reason why these systems may differ in effectiveness has much to do
with the issues posed. Think about the differences between people. It could
very well be that you have higher standards or that you request different things
of technology. This would require that the MODD is particular to you, as op-
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posed to what the average might be. Considering the potential personalised
nature of PAIAs. We may simply run into the issues that non-personal PAIAs
mean we are at a loss of control, since they act for us in a particular manner,
but the same can be the case for personalised PAIAs. It is heavily dependent
on what reason(s) are tracked and why. For example, if I am a highly private
person compared to you, I may not be willing to give as much of my data away.
Thus, if we are all forced into the ecosystem of using such technology, this may
not be an equivalent upgrade for all.

There are also issues of idealisation. Consider, for example, if one has be-
liefs which cannot be represented by a machine (e.g. very holistic beliefs) This
would mean that comparable representation does not correspond as well as it
does for another individual. Does this mean that simply because one’s beliefs,
one’s use of PAIAs is incomparable to that of your neighbours? Or you may
belong to a group who is embedded in a particular context, age, or something
else which hinders the PAIA from doing good work for you. It could even be
a way for us to systematically deprive a group of people. An obvious example
may be privacy conscious individuals, who for belief or other reasons are not
willing or allowed to share their information (cf. Gabriel et al. 2024, section
13). Perhaps you don't grasp the full capacity of the machine and thus are
unable to use it well. Regarding MHC, such a lack of understanding may also
change our capacity to intervene, does that relate to our capacity to carry res-
ponsibility?

Other environmental factors may also impact the effectiveness. We could,
for example, envision such technology interacting with other pieces of tech-
nology (IoT). If my smartwatch has an interaction with my PAIA, it may use
some biodata as well to adapt one’s preferences on the fly. Yet, I may not want
those kinds of technologies in the first place. Another factor is whether one
has a natural inclination to resist authority, a desire for more direct control,
or, as we mentioned before, the desire for privacy. All of these impact both the
capacity for ownership over the technology and the capacity for having the
right representation. All of this in turn may affect the kind of stakes we should
allow these agents to play with. What ought to be adamantly clear is that such
technology will differ in effectiveness among different individuals and groups.
The simple way of understanding this is in terms of information. The digital
divide may grow as the complexity of technology grows too, this means that
having the capacity to wield such implements and understand artefacts may
be important to get to parts of society. The negative framing of this is that we
are in a process of both creating effective tools for some and effective barriers
for others. The embedding of MHC requires multiple trade-offs that make it
hard as a design requirement, but that stems from the fact that such PAIAs
are undertheorized. We can thus also view these investigations as a sort of
jumping off board, to understand what problems we might run into and what
situations we may want to avoid.
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If we desire ubiquitous enhancement, we would thus need to proffer diffe-
rent kinds of personalisation tools to different people, and amend their ways
on different levels. For example, if we want it to benefit everyone equally, in
what way do we benefit? If it is access to the same tool, we may inadvertently
help those with more social capital and time to learn to use these tools as op-
posed to those who don't or can'’t. If it should benefit everyone equally, we
may need separate tools for particular individuals to improve their lives more
so than that of others. Both options seem to carry with them certain bene-
fits and certain burdens that are hard to concretize without making choices
about what to prioritize. Nonetheless, if we accept that these systems can pro-
foundly impact us, such choices may also be seen as profoundly meaningful.

We need to grapple with the fact that this enhancement could cause a wi-
dening of the digital divide. An alternative may be to impose limits on those
with additional skills or access or time, or even to provide additional benefits
to those with fewer capacities and worse access. At the same time, skewing it
that way may be unfair and it may also mean such extensive use allows for a
heightened potential for error, and a greater loss of control. Besides, it is likely
that those with time and money would want the best access. Putting a limit
on them would be counterintuitive to the kind of market economies we have,
and would likely require heavy regulation in the first place.

If we want to avoid inequality of enhancement, we require a delineation
between those who fit some preconfigured mold and those who don’t. That
in and of itself can pose a serious threat to meaningful control because it
would likely mean that certain things will be easier to control for some than
for others. A standard for MHC in such technology may thus have the opposite
effect, namely a loss of control, for some individuals. We could go further and
even include cultural differences between individualistic cultures and more
group oriented cultures, which may impact the effectiveness of PAIAs for en-
tire cultures as well.

4.4.2. DIRECTIONAL ENHANCEMENT

Enhancement will be very ineffective if it is bringing us to the wrong place.
That being, it enhances something that we don’t want at the cost of a thing we
cherish. If we want meaningful control, that also means that the trajectory is
actually the one we want. Consider the problem in the aid of planning. We
could have a PAIA which aids us in the creation of a perfect planning on a 10-
minute basis. This could be highly efficient and effective, but it may, generally
speaking, not be what we want. Enhancement in this sense is directional.

The previously mentioned under-theorization matters immensely be-
cause we may not all want to apply these systems in similar situations, nor
do we want others to apply them in certain capacities. This is the reason why
these issues are interlinked. We interact with others and if the standard of
interaction changes (say less personal due to a heightened use of assistants)
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we are invariably affected even if we aren't the ones using said assistants. Yet,
with regard to duty, idealisation, personalisation, we need to account for the
fact that in which situations an assistant is applied and what it is allowed to
do may make our lives better or worse. Some of us may not want to use it for
the generation of ideas or content because we like to do it ourselves. Some of
us may not enjoy outsourcing mental work because it may lead to a version
of cognitive degeneration. At the same time, we might want to outsource cer-
tain tasks that we do not find enjoyable. What those tasks may be, will differ
between individuals.

So what counts as enhancement? If one enjoys washing their clothes by
hand, is a washing machine an enhancement? Well, it could be, if the sur-
rounding sociotechnical system doesn’t punish those who enjoy washing. If
they are given ample time to do it in the way they enjoy and their life isn't al-
tered in a meaningful fashion, it may be seen as a general addition to their
life. If, however, there is societal or economical pressure to do something else,
we may call this out as diminishment, at least for that individual. They may
stop doing it out of pragmatic reasons because it is too time-consuming, even
if they would prefer doing so it would carry with it certain costs because we
have invented something new.

Now, should one individual’s detriment stop the entirety of such an enter-
prise? Not necessarily, but we should take it into account, especially if it is not
entirely clear what we are enhancing. Even if people do not enjoy a particular
action, and we make it easier to do or access for many, it remains a question
of what we are enhancing (and thus also for whom we are doing it). It does
not seem unreasonable to say that certain unappealing activities may have
benefits to individuals. In other words, the status of what actually counts as
enhancement is not immediately obvious, which is why it helps to know what
we are altering with technology and why we are doing it. This way we can help
make better guesses who it may aid and who it might hinder.

The argument above is not meant to merely protect the status quo [189,
193]. Rather, if we devise an alternative through technology, we run the risk of
creating a disability through social means. If PAIAs end up enhancing our cog-
nitive capacities, then we are also basically creating a disadvantage for those
who reject their use. And as Savulescu and Kahane point out, if we want to
achieve enhancement, we do need some reasonable opinions on difficult to-
pics like well-being and the good life.

The issues of duty, idealisation, and personalisation matter because the
way we view context, how informed or revealed preferences affect us, may not
be similar to all. But more importantly, the amount of personalisation may be
essentially contested. It is debatable whether we will see eye to eye regarding
personalisation, as this hinges on a notion of freedom weighed against a more
communal notion. These differences are not only important in terms of bar-
riers, but also what kind of society and interactions they end up shaping. As
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technology is a mediating force, we need to consider whether said mediation
creates a desirable society. If we simply argue that this is an enhancement pe-
riod, we do not acknowledge that it may be a trajectory we do not all agree
with.

4.5. CONCLUSION

It is likely that the new Al assistants of tomorrow will have broad and general
capacities. Currently, however, we've seen that such personal artificial intel-
ligent assistants (PAIAs) are under-theorized. Which leaves many important
aspects of design and deployment open to interpretation. If we desire such
assistants to be feasible, we will need to consider additional design require-
ments. What we've provided here is one such attempt. A kind of jumping
off board in hopes of providing new ways to look at such technology. I con-
sider that PAIAs will need to take into account different possibilities of both
stakes and stakeholders, as well as preference profiles of individuals, and the
contexts in which they may be nestled. The problem that comes from under-
theorization, however, is that it is very hard to know how to build design re-
quirements. Our application of meaningful human control still has too many
open-ended questions. We may not know how to operationalize a MODD, we
may not know to what extent we should include idealised preferences, nor do
we know to what extent we need to personalize it. All of these choices will have
major consequences on how such systems will function and how well they will
function for certain individuals. Even though these systems are potentially an
enhancement for the user, as long as they are aligned with the desired direc-
tion of the enhancement in terms of what one wants. We also need to know
what they are meant for. We need to make sense of what is being enhanced
and at what cost, and who is benefiting of those - while remaining aware that
achieving ubiquitous enhancement for all groups involved might not be fea-
sible. Otherwise, it may be likely that this kind of enhancement is a barrier to
some, and it may lead us to places that we do not desire to go in the first place.
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WHO DO WE TRACE To? ON
NORMATIVE REQUIREMENTS
FOR MEANINGFUL HUMAN
CONTROL

In spite of all similarities, every living situation has, like a
newborn child, a new face, that has never been before and will
never come again. It demands of you a reaction that cannot be
prepared beforehand. It demands nothing of what is past. It de-
mands presence, responsibility; it demands you.

Martin Buber, Between Man and Man, p.135

In the previous three chapters, we've seen issues that come along with res-
ponsible design. Part of the reason we may want something like MHC is to
attribute responsibility. How do the problems from the previous chapters re-
late to the notion of responsibility attribution? In this chapter, I will go over
the idea of responsibility and show how it is ineffective and inconclusive as
to what tracing should actually end up giving us. If we want to include epis-
temic components, we run into the issue that they may be too burdensome
to include or that they exist on top of practices and structures such that the
knowledge is public. Ilook at Guidance Theory as a means of understanding
what tracing can be and end up with the idea that tracing can best have a nor-
mative component, as it would alleviate some of the issues not only of tracing
itself but also that of wickedness and path-dependence.
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5.1. INTRODUCTION

In 2024, the French justice department decided to prosecute Pavel Durov, the
creator of the app telegram. They prosecuted him for the purposes of facili-
tating criminal activities [194]. His response was: “If you are going to do this,
nobody will want to innovate."He referred to the fact that innovation may be
hampered if we hold people responsible for their design. We have to free the
designer of the responsibility of misuse because they cannot know how the ap-
plication will be used. Therefore, they cannot be held responsible. And since
innovation is important, we should let them do what they desire.

The reason why the French justice department is prosecuting Pavel Du-
rov is due to the fact that Telegram allows you to anonymously chat in huge
groups. Now, we could debate about the responsibility of a company vis-a-vis
a human being in such a case. But the question that I'd rather pose in this
short chapter is the following: Are people like Durov responsible for the ac-
tions of their users, or are they not? Let’s look at this from the perspective
of Meaningful Human Control (MHC). To do so, we need to keep a couple of
things in mind. In chapter 2, we discussed the fact that our perception may be
altered by the introduction of technology. Ergo, we may lose out on alterna-
tive worldviews because of it. In chapter 3, we went over how designers were
likely unaware of all the relevant details required to solve the issue correctly.
They would thus invite a particular error in their design. Lastly, in chapter 4,
we detailed the leg-up problem, the issue that designers may invariably end
up catering more towards a particular set of users rather than all of them.

Given all the factors of the previous chapters, the question that we can ask
through the lens of MHC: who should we trace to when we are dealing with
pieces of (AI) technology? Given how much of an influence a designer or team
of designers may have on the implementation of a system, even if they don't
themselves know how exactly because of The Collingridge Dilemma [11], is it
really sensible to still hide behind the idea that designers are not responsible
for the actions of the users and wielders of their given implements? Is it not
exactly their choices of design, their relevancy, their ideas of a user that lead
us to particular harms? We will investigate this through responsibility attribu-
tion.

In this chapter, we will delve into three versions of responsibility attribu-
tion. First we go over epistemic conditions, then we go over performative con-
ditions, and finally, we will formulate and look into normative conditions for
responsibility attribution and try to translate these to tracing conditions.

This chapter provided the basis for a paper currently under review at Ethics and information Tech-
nology.
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5.2. RESPONSIBILITY ATTRIBUTION AND TRACING
Consider some individuals are planning something illegal through Telegram.
The group gets caught by the police and is held accountable for their actions'.
The common assumption is that this accountability is due to a previous ac-
tion taken. The group of users did something illegal. While they may be guilty,
there is reason to believe that people like Durov also carry part of the blame.
In part because this way we can account for the societal phenomenon they
helped to create, and because Durov either was in a place to prevent it from
happening or to amend it after an initial incident. What we will argue for is
that there are likely epistemic and even moral conditions involved for attribu-
tion to work effectively.

While we are dealing with MHC, it helps to go over the general case first,
that being responsibility attribution. We will spend relatively little time on
MHC, as the previous chapters have gone over that in enough depth. The
point of the tracing condition is that it requires some idea of to whom we
ought to attribute responsibility. That is what we will mostly concern oursel-
ves with.

Furthermore, we will not focus on situations in which either the designer
is guilty of malpractice or the user is guilty of intentional misuse of a platform.
We will only come back to this at the very end. I think those situations are
clear in the sense that both parties would have known that there were other
actions in mind. Rather, what if we intend to do well? Yet, an accident hap-
pens. Who should we trace to and why? We want to know who is responsible,
and the simplest way of talking about moral responsibility is in terms of a
causal condition. So we can start there:

MRA,: Agents are morally responsible if they, at an earlier juncture T took an
action that causes problems at time T+N.

While this may seem obvious at first, we do run into problems. This is seen
in both the term action and the difference in delta time. The linking of acti-
ons and consequences can be very muddled. For example, if the span of time
between an action and a consequence is considerable. Like the problem of
many hands [54], so too can the wheel of time make it feel as if we have was-
hed our hands of the blame. While, in honesty, we may have been responsible
in the first place. The perhaps more problematic perception of MRAg is what
it implies about action. If we consider Durov as the sole planner and builder
of Telegram (which he likely isn’t), we should say something along the lines of
building Telegram at time T and illegality happening at time T+N. It is logi-
cal to assume that we also need to know something about the state in which
Telegram was built. If its creator wasn’t even aware of the possibilities of ille-

1There are a plethora of examples of illegal actions we could point to. Doxxing being an obvious
one, but there are worse things that also happen through channels on Telegram.
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gality, what does that say for their actions? It seems that there is a question of
whether someone was either in a position to be aware or actually aware at the
time. If someone didn’t know what they were building but did so, say in small
parts with no understanding of the whole, or were forced to against their will,
that would change the situation [195].

What we obviously arrive at are some epistemic conditions that seem to
be at play here as well. These epistemic conditions exist for the user, but also
for those who desire to hold said user accountable. The simplest would be to
argue that if S knew that doing p causes a, and S did p, S would be responsible
for a. However, we also need to add that we as observers O expect S to know
that p causes a.

For if we rely simply on the knowledge condition of the individual, we must
ask, how high must the bar be for epistemic conditions? Since we cannot ask
someone to know all the possible outcomes of a given action. We must instead
ask about the creator. We need to answer: How can it be that they should have
known? What knowledge would have been sufficient and why? It seems rea-
sonable to assume that a designer can take into account that their design may
be misused, while they may not have been instructed about the consequen-
ces. There seems to be a practice-generated entitlement, which can lead us to
say that, in an altogether different situation, you ought to have known. Even if
they had forgotten, such a foggy memory still would be culpable [196, 197].

Can we find a design to demonstrate such epistemic requirements? If we
look at the origins of tracking and tracing, which in part come from guidance
control [27], we see something that may help us. Moral responsibility
for Fischer and Ravizza is reason-responsive. Fischer and Ravizza call a
mechanism moderately reason-responsive if the agent has said mechanism
and is capable of recognizing reasons and reacting to them (receptivity and
reactivity, respectively) [198]. I am going to frame it in relatively simple terms.
Moral responsibility attribution, within the realm of Fischer and Ravizza’s
theory, can broadly seem to mean:

MRA;: Agents are morally responsible if they are able to suitably respond to
moral reasons as well as reason about them [199].

MRA, as opposed to MRA( has the benefit of considering that at the very
least, the users must be able to respond to moral reasons and reason about
them. However, this begs the question of what it means if they do not suitably
respond to moral reasons. Are they at fault for not suitably responding while
they ought to? Is it the agent’s fault for not suitably responding to moral rea-
sons at time T which led to a problem at time T+N? Or did they not have access
to the necessary faculties or information to suitably respond to the situation
athand? Merely being able to suitably respond is a welcome addition but does
not allow us to comprehend what is going on when things go awry.
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So when have we put individuals in the right conditions such that we can
say they ought to have known? We can take a note from K.C. Clifford’s ethics
of beliefs here [200-202]. The premise is simply that it is morally negligent
to believe without sufficient evidence. So, when ought one to have known?
When one had sufficient evidence.

MRA; »: Agents are morally responsible if they are able to suitably respond to
moral reasons as well as reason about them. And have sufficient evidence to
believe particular reasons to be present.

Well, when do we have sufficient evidence? One issue that is often discus-
sed regarding guidance control is the ownership condition [203]. If you are
the one guiding the action, then you can be held responsible. To guide such
an action requires an understanding that such an action (Action A) is issued
from one’s own moderately reason-responsive mechanisms. Another part is
that one can have a responsibility attitude towards the action a, thereby ma-
king the action one’s own. The problem with this view is that the process that
leads to action can be completely disrupted and manipulated, such that we
cannot talk of responsibility or control [204-206]. Stump and Ovenden, for
example, argue that moderately reason-responsiveness can be intercepted by
a plethora of things. Stump introduces an alien mastermind, and Ovenden
conjures up a kind of chip. Both make individuals act in a certain manner. In
both cases, there is clear manipulation of the ability to act suitably.

For the sake of simplicity, let’s review Ovenden’s case. Ovenden suggests
a thought experiment in which weak-willed individuals can be helped to act
on their judgments at the right time with a new kind of chip. In essence, the
chip implanted in the brain can give the user the strength of will to act in ac-
cordance with a reason to do X. When the reason is recognized, the implant in
the brain causes the formation of intention to actually do X. The mechanism
to do a certain action here is obvious, but is it moderately reason-responsive?
What Ovenden does is change our response to moral reasons.

Guidance control can be undermined by altering our response to moral
reasons. It can also be disrupted by altering the requirements for sufficient
evidence. Ovenden’s brain chip could be altered to not form an intention to
do X but to provide an alteration of when we consider the situation to contain
sufficient evidence for a course of action. Thereby leading us to believe par-
ticular reasons to be present and therefore to suitably respond to them. The
intention to actually do X is thus formed of one’s own “volition"but the owner-
ship is clearly still disrupted.

If suitable evidence can be problematically modified, then we run the risk
of inappropriately acting upon the situation because our beliefs are altered.
It can be done in a very obvious manner, as the brain chip could perhaps do,
but it can be altered in a less pervasive manner too. For example, if we are not
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provided sufficient evidence but are led to believe that we are.

Consider the situation in which a user has put its faith in an information
retrieval system. The user assumes such an information retrieval system re-
turns either a sufficient or the best possible document. They put in prompts
and get certain documents from the system, which they then deem relevant or
irrelevant. At first glance, this seems invariably different from the brain chip.
We aren’t being forced into said action, nor are our intentions or beliefs mani-
pulated such that we accept particular reasons to be present.

Does the user have an oversight over all the different sets of possible rele-
vant documents, from which they can judge to see which is actually the best?
Clearly, that is an intractable feat for the algorithm and the human itself. Yet,
the user does act based mostly on the processes of information that they had
nothing to do with. What I mean to say is that users are altered by the simple
use of the system itself [13, 111].

An information retrieval system can be the lens through which we define
certain documents as relevant. The problem this causes for epistemic conditi-
ons is that suitably responding and having sufficient evidence are dependent
on the system in a way similar to the brain chip. What if, for example, we have
an information retrieval system that is heavily biased? If an individual simply
does not conceive of an alternative and is lulled into the idea that there are no
alternatives, is that not in much the same way an implant, which manipulates
the set of possible actions? Can we truly be called owners of such an action?
We may be suitably responding to moral reasons, but our beliefs about what
reasons are present have been shaped.

The point of both the brain chip example and the information retrieval sy-
stem is that the notion of sufficient evidence, as well as our beliefs about said
evidence, is not trivial. Thus, it seems we must provide certain requirements
for sufficiency of evidence as well as our ability to form beliefs about them.
Luckily, there does seem to be a difference between the brain chip and the in-
formation retrieval system. The brain chip has a clear indicator of actions and
beliefs altered. With an information retrieval system, the user may still have
the capacity to look for defeaters. Rather than being forced, we are instead
ignorant. So, when ought such ignorance to be considered culpable [207]?

Are we to blame for failing to believe p causes a? In his paper on Moral Res-
ponsibility and Ignorance [207], Zimmerman, gives us insight into ignorance.
Let’s say I knew Durov. I helped him build Telegram, only later to find out that
through that action I directly supported the actions of illegality (by upping the
size of anonymous channels, for example). Yet, I did not know. Should I have
known? Well, we are never in control of being ignorant. Thus, ignorance itself
is not an issue. It is rather that we at an earlier point should have known so-
mething to prevent that ignorance, and we failed to live up to that fact. Yet,
this sounds very much again like knowing the alternatives, albeit at a different
point in time.
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It is also not the case that all culpable ignorance is easily traceable [208,
209]. For example, we might have been ignorant because we failed to talk to
other people about the channel size. Yet, we could also trust someone who
is entirely wrong at such a moment. Was it on us because we trusted that
person when we shouldn’'t have? Or was it on them? This again is less about
actual epistemic conditions and more about what one ought to have known.
It could even be that it is about our attitude towards the situation [210, 211].
Watson gives the account of attributability [210], that we can be responsible if
we acted in our right self. Thus, we believed the person when they told us we
had to drag people from a scene because that was a correct expression of who
we are.

With technological devices, we also need to consider something else: an
information retrieval system, much like scientific instruments, as a designed
object. It is designed with a promise of reliability [212]. Thus it may be false
to believe that we were in a position we should have known if they turn out to
be wrong. Goldberg [212] speaks of an epistemically engineered environment
when we are dealing with (scientific) instruments. The information retrieval
system is a good example, as it is designed to decrease the cognitive burden
of acquiring knowledge. Yet, this means that we need to wonder when we
ought to accept the outcome as truth?. For responsibility attribution, this is
obviously the combination between the knowledge condition and being in a
position to know. As we need both to know when to trust the outcome, others
need to be able to know that you ought to have trusted the outcome.

MRA, 3: Agents are morally responsible if they are able to suitably respond to
moral reasons as well as reason about them and have sufficient evidence to
believe particular reasons are present, as well as a reliable process to account
for said evidence that takes into account their right self.

MRA, 3 can solve the issue of the brain chip and the biased information
retrieval system. The process by which we account for said evidence in both
cases is insufficient to accept them outright. In the case of the brain chip, we
lack any possible alternative ownership, and thus we are out of luck. We are
not our right selves. In the case of the information retrieval system, we could
have been looking for defeaters. If we did not, this placed the responsibility
with us because we ought to have done so but didn’t because it was an ex-
pression of our right self, and the process by which we arrived at the evidence
(accepting the truth of said system) was reliable because we had, for example,
enough examples in the past to trust it.

This right self is important when dealing with epistemically engineered
environments. As design and inculcation may create practice-generated en-

2Goldberg calls this the problem of rational acceptance, and it is tied to trusting one’s own facul-
ties as well [213, 214].
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titlements, we need to wonder whether the invitation to such entitlements
doesn’t mean design should carry part of the blame. This also has to do with
technological affordances [55]. The design of these artefacts invites us to act
in a certain manner, and the question is whether we can know that to its ful-
lest extent. If we push this further with something like mediation theory, we
see that the right self is a slippery slope into accepting moral responsibility
unfairly. We may have been invited and altered in a way not dissimilar to the
brain chip example. Ownership may be lost even though the evidence avai-
lable is sufficient and accounted for in a reliable process, and we are able to
respond to it suitably. It could be that the alteration of our right self leads us
to take on responsibility unfairly.

If we are asking how high the bar of epistemic requirements must be, and
they boil down in part to an expression of our right selves, that also invites a
kind of relativism that may insufficiently account for situations in which we
want to hold people accountable even though they may argue it is not an ex-
pression of their right selves. Sufficient evidence seems obvious; beliefs and
processes all seem a requirement as well. Nonetheless, all of these ask more
questions about under which conditions these are suitably fulfilled.

Thus, we can likely pile on more and more requirements on MRA;. The
fact remains much the same. There will be situations in which someone has
responded suitably but given the wrong pretenses, and there will be situati-
ons in which someone has responded unsuitably but can defend themselves
behind the fact that they did not have sufficient epistemic access.

5.3. PERFORMATIVE RESPONSIBILITY

Thus far, we have discussed the problem of knowledge and mentioned alter-
native possibilities a couple of times. Those alternatives were precisely what
Fischer and Ravizza tried to oppose in the first place [215]. One way to look at
their theories is as an argument against the Principle of Alternative Possibili-
ties(PAP) [45]. The PAP example is an argument against causal determinism.
It holds that an agent can only be responsible for an action if they could have
done something else (and they can only do something else if it is not caus-
ally determined). The point for Fischer and Ravizza is that this requirement
of doing something else, is not completely necessary to maintain control and
be responsible. It merely requires that one owns the action. The main point
of MRA; is to show that this cannot be done solely on the basis of cognitive
understanding because it is simply too difficult to conceive of. Instead, the
solution that Fischer and Ravizza devise is what I would call performative res-
ponsibility. Fundamentally, Fischer and Ravizza project a historicist view of
responsibility [216] which creates a responsibility attitude. We can take note
from the quote below:

As a child grows up, he is subject to moral education (imperfect
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as it may be). The child’s parents-and others-react to the child
in ways designed (in part) to get the child to take certain attitu-
des toward himself: to view himself in certain ways. Partly as a
result of moral education, the child typically acquires the view of
himself as an agent, in at least a minimal sense. That is, he sees
that upshots in the world depend on his choices and bodily mo-
vements. Further, the child comes to believe that he is a fair target
of certain responses - the "reactive attitudesénd certain practices,
such as punishment - as a result of the way in which he exercises
his agency. We claim that it is in virtue of acquiring these views
of himself (as a result of his moral education) that the child takes
responsibility. More specifically, it is in virtue of acquiring these
views that the child takes responsibility for certain kinds of me-
chanisms: practical reasoning, non-reflective habits, and so forth.
Ordinarily, people would not characterize a child’s taking respon-
sibility in exactly this way, but this theoretical characterization gi-
ves more precise expression to the idea that the child takes res-
ponsibility for actions which spring from certain sources (and not
from others).

John Martin Fischer, Mark Ravizza, Précis of Responsibility and
Control: A Theory of Moral Responsibility, page 442

What I mean by historicist, is that the child in their example learns to
take responsibility because it is educated as such (i.e. the past is a certain
way). It conceives of what one must be responsible for due to the interaction
with one’s environment and the teacher that they have. This solves in some
part the problems that Fischer and Ravizza may have with the necessity of
alternatives to discuss responsibility. We can be responsible for our actions
because we have gained mechanisms for this and feel responsible towards
these mechanisms. If we accept the idea that such mechanisms are sufficient
for learning to take responsibility for certain actions, even if those sources do
not always allow us to have alternatives (e.g. habits), then this leads us to the
concept of MRA;:

MRA,: moral responsibility can only be held by agents who are capable of
reasoning about moral reasons and who have a mechanism towards which
they feel responsible, through things like education and inculcation.

For one, this boils down to a very practical solution to the notion of the
right self: we are responsible because we are inculcated in a particular prac-
tice and thus feel responsible for said mechanism (the knowledge condition is
reduced to a practice-generated entitlement). In the case of the information
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retrieval system, we are taught to trust it, both by others and by using it. The
outcome provides a reasonable solution, and thus we see it as reliable. It is an
attitude, which on its basis may have contained certain reasons, but does not
require the reasons to be present at a particular juncture. This is good because
it creates exactly the conditions for guidance control.

Furthermore, it also relaxes the demand on epistemic conditions. It means
we do not necessarily need to know all the possible alternatives, but rather
whether the user was suitably inculcated in the practice of reasoning about
the situation. If we go back to the information retrieval systems, it would li-
kely be the notion of verifiability. Can the user verify the source of the infor-
mation given, and can they reason about its correctness? If they can’t, then
they may not have been inculcated into the practice correctly. Yet, they ought
to have known that the information may have been biased. So who is respon-
sible there? Who is responsible for setting up the epistemically engineered en-
vironments such that we avoid the situations in which someone should have
known?

The design and creation of an artefact and the coinciding use is worlds
away from a moral education and the inflection of a child who learns to be
responsible. It is not necessarily in our moral education (thus far) that we
are responsible for the actions of a machine, and it begs the question: who is
designing that which one is inculcated to? Who gets to decide what you ought
to have known? Such historicist ideas of responsibility can hold in the case of
moral education for a child, but it is wildly different to suggest anything of the
sort for a designed technological affordance.

At first glance, MRA, likely puts some of the responsibility with designers.
If they did not feel responsible for their own creations (creative outlet being
the mechanism towards which they feel responsible), then by virtue of the de-
finition, they wouldn’t be. Which is already quite odd and likely an unwanted
effect of the theory. If we do want to assume some standard by which we can
say that designers have performative responsibility, then we move it outside
the realm of education and inculcation again, and back into the realm of epis-
temic conditions. Furthermore, one could argue, designers, like users, may
wrestle with the prospect of alternatives as well. They may not see all the pos-
sible alternative technologies they could design (we saw as much in chapter
3.) We could continue and argue that they are inculcated into a practice of
design, but that likely leads to an infinite regress.

Generally, once we go from epistemic conditions towards more subjective
conditions (feeling responsible), we also run into issues. This likely also leads
to design that promotes an (incorrect) responsibility attitude in users. In ge-
neral, MRA; is far too open and considerably morally relativistic to be con-
ceived of as useful in application. It is not clear where we should position
design requirements such that the responsibility attitude is cultivated in the
right people. The responsibility in guidance control as described by MRA; is
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foundationally subjective. We are responsible because we take responsibility.
Again, one can reasonably say this may work for certain situations in which
we have a habit or are inculcated in a practice in a particular way. Yet, tra-
cing the consequences of an artefact is a different beast altogether, especially
in light of potential judicial consequences when harm to other people is in-
volved. Such feelings of responsibility are even counterproductive, as tracing
appoints individuals who are responsible, rather than giving them the means
to take responsibility. They are pressed into the limelight and appointed the
potential scapegoat if we are dealing with the worst case. The requirement of
ownership also means that it is one’s own mechanism which is the cause for
taking responsibility. Can a designed responsibility attitude that is cultivated
be our own? To hazard a guess, it is likely that both manipulation and genuine
cultivation are possible, but we would need to discern between those two ef-
fectively.

The claims about subjectivity are countered by Fischer and Ravizza in
terms of psychopathy. If MRA; holds, one who has no feeling of responsibility
is blameless. This is likely a given for a successful psychopath, who is able
to not feel responsible for behaviour because his response to the situation
was different [27]. In the case of psychopathy, we can still say that the moral
reasoning skills are present and that the inculcation has happened. However,
what happens is bifurcation between moral and non-moral reasons [217].
What Fischer and Ravizza appeal to is that one has to be able to appropriately
respond to the moral reasons.

MRA; 1: moral responsibility can only be held by agents who are capable of
reasoning over moral reasons and who have a mechanism towards which they
feel appropriately responsible, through things like education and inculcation.

Fischer and Ravizza consider that a psychopath is not a moral agent be-
cause they do not have the ability to act appropriately. While it may be suf-
ficient for guidance control to say that psychopaths are not moral agents, we
would like to hold someone responsible as well. If we adhere to appropri-
ateness for our case, then we are losing the foundational subjectivity, but we
introduce some kind of epistemic requirements again (e.g. when is something
appropriate?). If we want to avoid that requirement, we could perhaps look at
appropriateness through a normative lens.

5.4. NORMATIVE CONDITIONS FOR RESPONSIBILITY AT-

TRIBUTION

We have been talking mostly about responsibility attribution and guidance
control rather than tracking and tracing in MHC, but the two are clearly inter-
linked. If we can give reasons for how moral responsibility is attributed, we
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can also point our tracking and tracing conditions to follow that process.

Some underlying beliefs of MHC seem to suggest an individualistic view-
point. The emphasis on humans, rather than groups, implies that it will be less
about systemic issues and more about individual responsible actions. The ra-
tionalistic tendencies are about information and capacity rather than reasons
that lie outside the scope of what can be deemed rational. While there is merit
to this, clearly there are limits to it too. It should be obvious that one way of ar-
guing responsibility is by saying the system and everyone in it is to blame. It is
users and designers and policy, as well as those who place the system, who all
carry a part of the blame. Designers did not account for all the users, and cer-
tain users did not make use of their own discretionary powers. There could be
complacency, and on top of all that, the system itself has begun to invite a par-
ticular downstream of both new implementations and new uses. What ensues
from this is a problem of many hands, in which we still have trouble attribu-
ting responsibility. Nonetheless, some middle ground is likely more true. The
rationalistic tendencies forgo many other reasons that may hold ground and
matter but are not as easily expressed in terms of ratio.

Is there a way that we can find normative conditions for moral responsi-
bility attribution? We can safely say that mere causal conditions invite ques-
tions of an epistemic nature. We've seen that responsibility attitudes are too
subjective and that epistemic conditions may be too cumbersome to fully im-
plement. This led to the idea that it has to be attributable to someone based
on a contextual feature, which fit with the historicist approach of Fischer and
Ravizza, but that led us to the idea of appropriateness.

If we may want to go for a more normative route for appropriateness, we
could turn towards societal conditions. Santoni de Sio [218], for example,
describes some preconditions for MHC to work in a system. The realm we
live in is not a fair one, and the reason-responsiveness may only be governed
by those in a position of power. So, potentially we could look into the precon-
ditions for MHC to arrive at the scene, which would likely turn the endeavour
more into political philosophy. Santoni de Sio argues that tracing should
also be free from the social identities that may affect their performance.
Meaning that those who lack privilege in society ought not have their reasons
disproportionately ignored. The normativity implied in the situation in which
technology and MHC are applied means that we do need to deal with power
imbalances as well as issues of representation. These matter for whom we
can trace to in the first place, and which alternatives are open to us. Epistemic
conditions may lead to intractable questions of alternatives or otherwise to
questions of why said knowledge was publicly known and ought to have been
known by the user as well. The latter, which is the more concrete way of
looking at the situation and actually makes tracing moderately possible, does
include the normative dimension and the possibility of epistemic injustice.
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MRA3: Agents are morally responsible if they are able to suitably respond to
moral reasons, and those moral reasons are in effect recognized by society.

This first shot at normativity immediately lays bare a cumbersome pro-
blem because how would we get those reasons to be recognized in society?
It would require a fixing thereof and has some utopian tendencies that are
bound to confound a solution. This puts us in the conundrum of whose moral
reasons we ought to respond to and why, and how we would go about chan-
ging that.

To amend that, we could move towards a more social connective model
when it comes to tracing and responsibility. It would be an explicit take on
how we should view certain moral reasons regarding technology. In Respon-
sibility for Justice, Young grappled with replacing the notion of an individu-
alistic model of responsibility [80]. In the book, Young’s phrasing goes into
notions of who has influence over the relevant social processes, who benefits
from the unjust structure, and who has the ability to exact change by drawing
on existing organizations. Rather than discussing the capacities as cognitive
objective qualities bearing on the individual, we could instead look at them as
social capacities or privileges. The main premise is to account for the struc-
tures of injustice in society, even if those structures are aided and created by
individual actors who mean well. Even if their actions are normal and well-
intended, their cumulative effect may produce an unjust situation. It is the
structure that then is an accumulation of such individual actions enacting on
their own ideals.

If we think of path-dependence, wickedness, issues of relevancy, we see
that the social structure created by individuals is precisely what may cause
unjust situations, even though that is likely unintended. A good version of
moral responsibility attribution may alleviate some of the structures that
we unintentionally created. Thus, rather than stating one action in and
of itself is reason to single someone out for blame, it is instead moral res-
ponsibility attribution that revolves around the argument that this ought to
have been prevented. What Young argues could be stated in the following way:

MRA;3;: Agents are morally responsible for actions (even by other agents)
dependent on the influence they have over relevant social processes that
influence said actions, and benefits they can gain from said actions, as well as
their ability to change the reasons and capacities that other agents may have
by which they form the reasons to pursue such actions.

This is a sheer and obvious departure from what we have seen in some
ways because we've broken up the ties between actions and consequences. It
may be that some action taken by another agent can still be your responsibility
even if they were unaware of what they were doing and so were you. The point




100 5. WHO Do WE TRACE To?

is that those in a position to change the structures have also caused certain
injustices to arise in the first place.

The benefit of this is that we circumvent the problems of the knowledge
condition and the issue that beleaguered performative responsibility. In ef-
fect, it is an interpretation of feeling appropriately responsible about a situa-
tion. Normative conditions for tracing, especially those like MRA3 ; seem sud-
denly much more amenable as well as practical. Agents are not necessarily
held responsible on the basis of consequences and actions, but they are also
held responsible for the structures they designed in the first place.

Of course, this does require we need to discuss benefits and what those
actually are. Is this merely economical? Or do social capital and the ability to
exert influence over public discourse also matter? Nonetheless, the focus on
responsibility as justice puts the normative conditions forward and alleviates
the problems that we have encountered throughout the previous chapters. If
it is challenging to change technology because of path dependency (chapter
2), if such implementation is partially opaque because of relevancy (chapter
3) and if some stand to benefit more than others (chapter 4), it seems rather
obvious that MHC can better take a normative approach to tracing, since it
can aid in combatting these problems.

If you stand to benefit but also run the risk of being held responsible, then
you may want the ability to undo your mistake. If it is opaque in terms of
relevancy, then you may want to include various stakeholders to avoid harm.
And in certain cases, it may simply not be worth it to invent something in the
first place because it will cause harm to a part of the population in a way that
causes too many issues.

A simpler way of thinking about MRA3; is to ask the following: who
had the means of exploration? Who designed such a thing and why? And
who stood to profit from the design? If exploration causes design, which
becomes entrenched, then the benefits of that entrenchment ought to carry
responsibility as well, considering how hard they are to undo. In general, it is
those who form the practices and inculcate us into them (the companies who
design the products, or, more easily said, those who stand to gain) who are
likely culpable. The tracing condition, if taken to its natural conclusion, leads
only to one place: the harmonious interplay between user and manufacturer,
where the manufacturer always stands at the bedrock on top of which every-
thing is built. But this requires one more thing:

MRA;3,: Agents are morally responsible for actions (even by other agents)
dependent on the influence they have over relevant social processes that
influence said actions, and benefits they can gain from said actions, as well
as their ability to change the reasons and capacities that other agents may
have by which they form the reasons to pursue such actions. The actions
undertaken by other agents for whom someone can be held responsible, must
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be done without intentional misuse.

The last sentence is a requirement for normative conditions. Otherwise,
we may unfairly hold designers and companies accountable for intentional
misuse. But even in those case, if companies stand idly by and let it happen
without counteracting it again, they become complicit and responsible due to
negligence.

Now we can come back to a few of the examples that we had. Does this
solve the issue of Telegram? Well, who stands to gain from the widespread use
of Telegram? And who had the influence to change it? It is clear that Durov
had the ability to change it and chose not to. It is also clear that owning such a
platform may have financial gains. And it is clear that such a platform has an
invitation for these kinds of uses (large groups and highly anonymized.)

So, if we return to Durov’s claim that such personal prosecution stifles in-
novation, then we simply see him disavowing to take responsibility where it is
due. He stands to gain from the success of Telegram. Neither the subjective
responsibility attitude nor the more cognitive approach absolve Durov of his
responsibility, nor do they point towards him directly, but a normative con-
dition would allow us to point directly to the fact that he could influence the
processes that take place on the app and that he has the capacity to change it.
His unwillingness to do so in the case of intentional misuse merely lays that
fact bare.

5.5. NORMATIVE TRACING CONDITIONS

What does this mean for MHC? We've already discussed many of the proper-
ties of MHC [16, 17], as well as the idea of tracking and tracing. When dealing
with tracing, we can think of it mainly as the property:

Actions of the Al agent are explicitly linked to human agents, who are aware of
their responsibility.

Siebert et al. [17] frame this property as such because it would make ac-
tions and responsibilities explicit. They suggest logging decisions, policy, use,
and design such that we can infer who has particular responsibilities and why.
They eventually boil this down to a knowledge condition that a user, manu-
facturer, or other agent should be aware of the responsibility in their actions.
Even moving further, they suggest value hierarchies and structure mappings
such that we can get an overview of the design choices and the stakeholder
interpretations of moral reasons at stake. The major issue with this is, as we
have seen throughout both this chapter and this dissertation, due to a plethora
of issues that follow from unknown unknowns (e.g. the lingering effects of
path-dependency, issues of relevancy, and unequal access to technology), the
knowledge condition can be undermined by arguing that even though the ac-
tions were explicitly linked, many of these effects were not foreseeable. Which
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is admittedly true and likely always outside the scope of what is effectively
immediately traceable, unless we start providing a more normative base of
tracing.

The question remains, when should we include such normative conditi-
ons? Do they always apply? If we leave room open for the chance that they so-
metimes don’t apply, this will be a rehash of appropriateness or sufficient evi-
dence. The suggestion is that they always apply. Tracing, in some ways, should
always include a lineage tracing back to those who were able to change the re-
levant details or alleviate potential injustices in the situation. If it doesn’t, then
blaming the individual actor may not actually address the brunt of the issue
that was caused by the interaction between Al and human, due to the fact that
these Al systems may also invite certain behaviour. As long as we do not give
that fact its due, we are likely going to maintain particular injustices in the sy-
stem. And it is exactly this fact that may prevent the tracing condition from
being effective and functioning properly.

So, we can effectively aid tracing conditions by also understanding that
even in situations where the link between action and consequence is muddled
due to lack of awareness (which is likely still going to happen sometimes),
there are players who ought to have prevented that lack of awareness. And
furthermore, even though there may have been many hands at the table, there
were a few individuals who held the keys to change the relevant things, to in-
fluence the processes. If the ties between actions and agents are clear and
obvious and the consequences are direct, and we are not unduly influenced
in a mediative kind of way, we may still desire a simpler tracing condition.
However, under the condition in which we are inculcated to accept the prac-
tice of certain relevancies and are mediated by the technology we use, which is
perhaps even entrenched, it is hardly in any way, shape, or form fair to suggest
that those who took a certain action through an agent are truly capable of both
accepting alternatives and acting on them. If we truly want to respect a plu-
rality of moral reasons in society with the use of these kinds of technologies,
it must be necessary to pursue these kinds of normative conditions within the
process of tracing.

5.6. CONCLUSION

In this chapter, we asked how we could adequately solve the question of

whether people like Durov are responsible for the actions of their users. Built
upon previous chapters, there was already an indication that this may be the
case, yet neither tracing conditions nor moral responsibility attribution see-
med to be adequate to fully account for this. We investigated causal, epis-
temic, and performative conditions for moral responsibility attribution and
found them insufficient. Instead, a normative trajectory could be added to aid
the finding of the relevant and responsible individual. We offer up one route
for a more normative condition, through the work of Young. In this way we de-
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scribe a way in which such a normative condition could perhaps be moulded,
which is mostly based on the idea of who stands to gain from the technology
and who has the capacity to influence it.
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DISCUSSION

Our means (passing the test) have overtaken our ends
(human flourishing). And if you talk to any archer, you'll
discover that to hit a target, aiming is way overrated.

Scott Newstok, How to think like Shakespeare, p.15

In this discussion, I will provide a lens through which one can view both
the problems discussed within the dissertation as well as future research. Said
lens is a particular kind of technological determinism, namely justificatory
technological determinism, and it is a mainstay in common-sense thought
about technology. Said technological determinism assumes certain outcomes
because of technological innovation. Yet, wickedness, path-dependence, and
issues of relevance all show that such an offshoot of technological determi-
nism cannot hold ground. Even technological determinism’s weaker siblings,
such as pragmatism, do not survive when confronted with these concepts.
Technology cannot be a singular determining factor of society if it is society
that shapes said technology. Nor can the outcome of technological innovation
be a given if we have problems like the Collingridge Dilemma. Through some
examples, I counteract these basic instincts, and instead I propose that in do-
ing more research, we should emphasise the subjective much, much more.
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If you've read the preface, then you may have caught on to the fact that
this work is but a pebble in a pond. I have discussed a few issues in the pre-
vious chapters and shown a few alternatives when it comes to the way we can
view technology, but there is so much more to do. My point has been to ar-
gue the costs of technological development, and that those issues need to be
solved with serious philosophy in mind and societal changes. To that end,
I have taken up this research to start looking for design requirements which
may improve technological development. Outside the scope of this disserta-
tion are some more practical implementations. I could have spent more time
researching the closer links between ethics and design to see if some of these
design requirements, which are already quite applied, could be made even
more concrete. Additional information may have been found through empi-
rical studies. For example, seeing what the effects of feedback loops would be
in Al lifecycle and seeing what a concept like mediative responsibility would
do to those in positions of power. I could also have gone more abstract. There
are still relations to uncover between other philosophical contexts and the de-
sign of technology, which, I believe, are primary to many of the problems we
currently see with the ever-increasing onslaught of technology. Primarily, I
could have delved into the relationship between formal systems and their in-
teraction with reality. I still think the tenuous relationship between formality,
language, and application is one open for investigation, which would likely
lead back to the debate surrounding mathematics in the early twentieth cen-
tury. However, the tension between neither fully abstract nor applied is fitting
for the scene in which this dissertation was written.

Complementing the perspective taken in this dissertation, it may be
worthwhile to provide a particular kind of lens to understand why these were
the things up for investigation and what must still be done. It helps to under-
stand why these chapters about relevancy and wickedness, and entrenchment
all fit together. Technological Determinism (abbreviated as TD) fits nicely with
the theories within this dissertation to clarify why a more pragmatical stance
would not work either.

6.1. TECHNOLOGICAL DETERMINISM

The theory of TD taken at face value, is a grand theory describing technology
as the great mover of societies. Like the Great Man Theory of Carlyle [219], the
idea is that there are extraordinary men (or in our case technologies) which
steer and shape society. Thus, both Napoleon and the internet are so ex-
traordinary that normal rules do not apply'. Classically, TD contains two
parts [221]: The first is the idea that innovation takes place outside of econo-

l\while the theory has its shortcomings, it does at least provide an understanding as to how one
executive of Uber could speak of their expansion in Europe in the following way: F*cking il-
legal [220] Swear words aside, the idea that one can bend the rules and laws that govern society
is precisely what these theories hold in high regard.
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mic, political, and social purview. The second is the idea that it drives social
change. The relationship to Great Man Theory becomes more obvious by ma-
king these two explicit because it places technology outside the normal scope
(being extraordinary) and it positions it as the determining factor in shaping
society.

Within this dissertation, we see a clear dismantling of this idea. Relevance
(chapter 3), wickedness (chapter 2 and 3), and path-dependence (chapter 2)
all show that technological development is not outside our political purview,
nor is it one that drives social change. While I do admit that there is a definitive
relation between values and technology, the same can be said of many other
circumstances we encounter in life, such as thoughts, people, and nature. To
make technology the sole determinant of the fate of nations is wildly overesti-
mating what technology brings to the table. The claim that technology is not
so deterministic is certainly not new, and TD has been waning in academic
debate since the second half of the twentieth century.

Nonetheless, in our modern age, we also face the ideology of TD, as Paul
Edwards calls it [222]. It is the use of technological change as a justification
for social change [223]. In doing so, we decouple artefacts from their politi-
cal accountability. The difference herein lies that it does not outright deter-
mine technology to be autonomous or separate from society, but rather that
its outcomes are a given. Technology made me do it, would be the mantra. It
is reflected in the idea that productivity gains are the automatic result of com-
puterization. Or perhaps more current in today’s world, that Al will increase
our productivity. This ideology is more akin to the Borg complex, wherein re-
sistance to technology is considered futile.

TD is not accepted by philosophers. In fact, it is a reason to not grapple
with an author’s text [224]. Yet, the ideology of TD, especially as the justifi-
cation of technology as a driver for social change, is still steadfast in many
places in our age. Not only by technicians who herald new technology as pro-
gress, but also by politicians who argue the necessity of technology. In this
dissertation, the same antidote applied against TD can be applied to the ide-
ology of TD as well. To assume technology is a justification for a given social
change is to inadequately address path-dependency and wickedness. It is to
misjudge the notion of relevancy and to let some important parts of individual
unquantifiable life go unaddressed. Wickedness in particular can nullify the
justificatory power of technology by merely providing a different perspective
which does incorporate other social costs that coincide with said given. We
can see this historically by how worker conditions deteriorated with the in-
troduction of the weaving machine, and how phossy jaw came to be because
we had match factories in which we used white phosphor?. The use of such
a substance was toxic (and known to the owners). Yet, phossy jaw continued

2Phossy Jaw also known as phosphorus necrosis of the jaw, is a horrible occupational disease
which makes parts of the bone in the jaw die.
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to exist, and thus people dealt with preventable disablement and sometimes
death of women in the 19th century [225].

The point of this dissertation is in part to argue against TD but also against
the ideology of TD. Even if we do, we are often left with a more nuanced stance
but a problematic one still. This tends to be along the lines of: we can improve
the technology through guidelines and notions like education. I've certainly
made similar remarks throughout this work. By arguing in favour of feedback
loops (chapter 3), more normative responsibility conditions (chapter 5), and
incorporation of responsibility in certain areas (chapter 2), I have also main-
tained that we should address certain inadequacies present in current soci-
otechnical systems. So why would it be inadequate? What do we ought to
research still?

In part, it is still a question of how this would work in actual practice. While
most of the topics are not completely theoretical and abstract, neither are they
fully and concretely contextualized. It remains a question whether we actually
address some of these issues of entrenchment once we incorporate mediative
responsibility and interoperability. The same goes for dealing with relevancy.
Do people actually contest, and does this actually lead to meaningful change,
or is this still open to manipulation such that people accept technology even
though they should not?

6.2. TECHNOLOGICAL INJUSTICES

This dissertation has not fully addressed such a pragmatic appeal. So, to give a
bird’s eye account of it, what is the problem with such an idea? Are guidelines
particularly ineffective? As I covered in chapter 5, the preconditions for mea-
ningful human control require a just society such that reason responsiveness
can prevail. Similarly, we need the right preconditions for society to be met
before we can talk of the just expansion of technology into the public sphere.
Pragmatism, as an acceptance of the current state of affairs is, in its most cyni-
cal view, nothing more than saying: my might is right. Yet, even here, the same
examples as for TD apply here as well. The phossy jaw, from the ladies of the
Victorian era, is an example of pragmatism. In essence, it means a preference
for the greater good, even if it is gained over the backs of the few (or the many).
The factory owners knew, but economic incentive prevailed. If such an argu-
ment still sounds appealing, I would hazard a guess and say that this is likely
due to an oversight of said suffering or an acknowledgment of suffering but
an unwillingness to give up the benefits it provides. In doing so, the injustices
are bound to be maintained in one fashion or another. Furthermore, if one
does accept the technology first and then considers how to do it better, one
again does not adequately address the scope and problems that follow from
path-dependency.

So how do we address this? Can we not solve this by technical means?
That is still an open question. I, personally, would propose a different stance
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towards technology. We must stop separating the technical from the social
altogether; being and thinking are not distinct, nor are objects and our use
of them. One route to do this is by using Latour ANT theory. He speaks, for
example, about Object Agency [226], as if the object also has a driving force. I
suppose that in due course this must also mean Object Politics, which is what
Adorno already does in Minimia moralia [227]. In one example, Adorno speaks
of our inability to close a door quietly yet firmly because doors of fridges and
cars snap shut. It is the agency of an object which takes away our freedom
to act in a particular manner. He ties this to the inexorable logic of capita-
lism, but we do not need to go there. It is, however, a reshuffling of who gets
to decide what. Where Latour proffers to say that there can be a meaningful
coexistence with objects and our relationship to them (humans do not always
do their proper function either), Adorno instead laments the loss of freedom.
I think both are right. I would assert the fact that we play an active part in de-
ciding what the objects are around us. Both Latour and Adorno make correct
assertions. Yet, only if we play an active part in letting our world be mediated
by a force designed by others can we differentiate between those two. So we
are collaborators to whatever the objects conspire to do as long as we remain
passive. If we do not want doors snapping shut, we should be able to amend
that fact, and if we cannot, only then should we agree to Adorno’s assessment.
In this way, we both re-establish the mind as the primary contributive source
to said mediation and also give ourselves a grip on that mediating factor, such
that we can be skeptical and mindful of incoming technology.

In practice, such a solution would result in a highly skeptical view of new
technology, as we would rather return to protecting norms and values (wha-
tever those may be in our current pluralistic societies) with strict adherence
before unleashing the proposed progress into the world. It is a radical stance
considering our current endeavours with multinationals and would require
extensive legal overhauls as well as public perception and societal norms, but
the promise something like this proffers is the ability to actually curtail some
negative long-term side effects of artefacts. To take an example of history in
terms of protecting values, corporations used to be under watch in the 19th
century, as companies had the mandate to serve the common good [228], un-
til in England, for example, the Joint Stock Company Act of 1856 was passed,
which disbanded the explicit link between state and companies. From then
on, the state did not need to check the social purpose of a company. Mea-
ning that in the past, we've had far more checks and balance before we set
our sights on an innovative company. Perhaps on a more manageable scale,
we can speak of such a protection of values on a personal level. This can be
done by avidly disavowing technology which one believes to be harmful. This
requires research to consider whether it is actually harmful, which is oftenti-
mes difficult to do, but for that, we could refer to experts. It does mean that
we require experts who can look critically at what technology means to an in-
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dividual, a group, and society in both the short and the long run. I suspect
that these kinds of experts are in short supply, even though we have plenty of
people researching these topics.

As a result, when we start changing our use of technology collectively, the
technology will follow suit. This notion can dampen the effect of the Col-
lingridge Dilemma; even though some systems may still run amok, the un-
wieldy nature of such artefacts is at least diminished by the sheer desire to
uphold values and thus to demolish the technology if it does not adhere to
them. So why is this easier said than done? Why can we not simply go along
and change this use collectively?

6.3. FORGETTING ALTERNATIVES

Aside from the practical question concerning both implementation and prag-
matism, there is also a more theoretical question that we really need to address
and that has partially gone unattended in this dissertation. I briefly mentio-
ned the extinction of experience in chapter 2, but that is, I believe, a far more
extensive and widespread problem than I had time to delve into. One major
concern I have is the fact that we may forget the alternatives present and open
to us because we've simply adapted and accepted technology. I fear that we
may dismiss from the mind the idea that things could be different. The the-
oretical question I posited as well in the preface: What can be meaningfully
erected as an artefact? Similarly to the limits of pragmatism as I just described,
there is a question surrounding what can be meaningfully designed and make
it so that we plainly understand what world we are collaborating to create.

Again, problems like relevancy, as well as the leg-up problem, show that
there seem to be limits to what we can promise with regard to what we can de-
liver. Which has some eerie similarities to the gap between rule and execution.
In general, the relationship between rule and execution and how it relates to
machinery is still a topic of investigation. In accepting pragmatic solutions,
we are deciding to ignore this issue even if we do acknowledge it in favour of
the solutions that we do desire. Yet, it also means we enforce certain patterns
of society that may be unwarranted or outright discriminatory. The weighing
of benefits and costs is why dealing with pragmatism also remains an open
question and why it may be hard to do it effectively.

To that extent, I have made nods towards the idea that certain parts we like
to quantify may in fact be unquantifiable. We can only make ourselves think
we can quantify them (and then make sure people adapt to it, thus enforcing
it as the truth rather than being the actual capital T-truth). This quantifiabi-
lity has the capacity to discriminate against people who may not fit that mold
as well as another. I spoke of this both in chapters 4 and 5 regarding the leg-
up problem and the normativity in tracing, but I fear that the acceptance of
technology somewhat or way before our time is a kind of entrenched discri-
mination that we also have mostly forgotten about.
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If this is a serious endeavour that we wish to gain insight into, then I be-
lieve it starts by creating a counterweight to the viewpoint of design that I have
started calling: the production from nowhere. It is taken by taking a cue from
Thomas Nagel’s view from nowhere[229], which is the detached third-person
perspective, a transcendence of the here to a view from nowhere in particular.
The production from nowhere is a suggestion that we can solve issues by as-
suming some third-person, detached, objective perspective. Said perspective
provides a model of the world, and we can solve all our problems within said
model. The model proffers ideal conditions®, but the solution ignores a set of
things that matter as well. These are in most cases longer-term consequences,
as well as unquantifiable things. I hope that we can find a kind of reconcilia-
tion between the production from nowhere and our subjective desires. That
we can find a kind of space for subjectivity in our design. It has unmistakably
been a constant drive of mine to show that there are things we cannot design
for, things we cannot know from such an objective stance. Yet through those
lacunas, individuals end up being harmed. So we need to find a stance that re-
lates to the production from nowhere but actually is somewhere, such that it
does not presuppose an idealistic society that truly carries the name Utopia®.

If we introduce the subjective into design, we will, by necessity, emphasize
the mind, meaning, and value, and it will likely hamper the effectiveness and
use of many of the tools we build. Yet, the relentless optimism and pragma-
tism that seem to follow from the ideology of TD truly need to be counterba-
lanced by the things we've lost. To be able to do that, we must never forget
that there are alternatives present, that the world can be a different place. Yet
technological and technocratic societies are stripping that capacity from us
and making it ever more incomprehensible to see that at the same time.

So, in short, while this dissertation does address and alleviate some pro-
blems that come along with designing technology for others and does pro-
pose some philosophical solutions by introducing both limits on the impact of
technologies and placing responsibility where responsibility is due, we must
also admit that technology may still enforce patterns of discrimination. Once
we start arguing in favour of either determinism or pragmatism, we entrench
injustices while at the same time making it harder to dissent against such in-
justices. At worst, I fear that we may even lose out on the ability to rebel against
them at all. To that end, I propose we need far more philosophical research
into the more fundamental philosophical issues that come along with desig-
ning for society.

3wittgenstein's frictionless ice comes to mind when dealing with the ideal conditions.
4Etymological speaking: Utopia is U and topos, literally meaning no place.







[219]

[220]

[221]
[222]

[223]

[224]

[225]

[226]

[227]

[228]

[229]

BIBLIOGRAFIE

T. Carlyle, On Heroes and Hero-Worship and Heroic in History. BoD-
Books on Demand, 2024.

Frequently asked questions about the uber files, https : / / www .
icij.org/investigations/uber-files/frequently-asked-
questions-about-the-uber-files/, Accessed: 2025-01-13.

V. Dusek, Philosophy of technology: An introduction, 2006.

P. N. Edwards, “From ‘impact’to social process: Computers in society
and culture”, Handbook of science and technology studies, p. 257-285,
1995.

S. Wyatt, “Technological determinism is dead; long live technological
determinism”, The handbook of science and technology studies, jrg. 3,
p. 165-180, 2008.

J. D. Peters, “‘you mean my whole fallacy is wrong” on technological
determinism”, Representations, nr. 140, p. 10-26, 2017.

M. Myers en J. McGlothlin, “Matchmakers’"phossy jawéradicated”,
American Industrial Hygiene Association Journal, jrg. 57, p. 330-392,
1996.

B. Latour, Reassembling the social: An introduction to actor-network-
theory. Oup Oxford, 2007.

T. Adorno, Minima moralia: Reflections from damaged life. Verso
books, 2020.

L. Davoudi, C. McKenna en R. Olegario, “The historical role of the cor-
poration in society”, Journal of the British Academy, jrg. 6, nr. s1, 2018.

T. Nagel, The view from nowhere. oxford university press, 1989.

117


https://www.icij.org/investigations/uber-files/frequently-asked-questions-about-the-uber-files/
https://www.icij.org/investigations/uber-files/frequently-asked-questions-about-the-uber-files/
https://www.icij.org/investigations/uber-files/frequently-asked-questions-about-the-uber-files/




CONCLUSION

Hundreds of people can talk for one who
can think, but thousands can think, for one
who can see. To see clearly is poetry, pro-
phecy, and religion.

John Ruskin, Modern Painters Volume III

We return to the man who was found guilty of eavesdropping on his wife.
Way back in the introduction, we said he was guilty of said act. He intended
to do it. Yet, this dissertation has hopefully clarified that the man could have
only taken said action because he was given a particular range of actions. The
company that mounted the tablet, likely took shelved parts which happened
to contain a microphone. The regulators that created policy never forbade the
unintended use of shelved parts which contained a microphone. Then there
are other designers who created those shelved parts such that the tablet could
be designed in the first place. It is a trace upon a trace upon a trace that leads
back further into history. It contains designers who designed new pieces of
technology, as well as early adopters and marketers who pushed it into the
hands of the many. Said designers followed up on previous designs of other
designers. Each one of them carries part of the blame for the creation of the
range of alternatives. Did all of them intend to let the man eavesdrop on his
wife? Surely not. Did they help shape society such that it could happen? They
surely did.

What this demonstrates is the sheer malleability of regulation and design
surrounding artefacts. At any point, we could have made a difference. Perhaps
not as individuals, but definitely as a society. If the underlying premise of me-
diation theory is true, namely that technology is constitutive of what it means

119



120 7. CONCLUSION

to be us, then uncontrolled technological innovation is like the alteration of
who we are and what we are without any kind of standard. Due to perhaps
profit motives or short-sightedness' this will likely make us worse for wear. So
what can we learn from all this? Let’s first return to what this dissertation is all
about.

Technological development is wicked and normative and carries a cost. To
solve issues, it is essential that we look at development through a
philosophical and political lens.

By now we should have a better understanding of why I wanted to research
the costs of technological development and our ability to perhaps curtail these
costs.

The promise of technology is easy to see, but the costs are challenging to
weigh, and that makes a lot of technological innovation murky in terms of a
cost-benefit analysis. I argue that normativity is essential for the proper un-
derstanding of technological development. We cannot wrest free from many
of the issues that I posit. While there are, for example, debates about media-
tion theory or technological affordances, I instead chose to focus on the way
we can perceive the essential normativity stemming from wickedness that co-
mes along with technological development.

What we saw in chapter 2 was an embeddedness that created a new
standard. We discussed how path-dependency could make it harder to de-
viate from paths of exploration and design as new design is built on previous
design. All of this being obviously wicked. In chapter 3, we discussed the pro-
blem of relevancy, in which it was clear that we weren't in complete control of
the design process. It could be that we didn’'t know all the relevant factors to
take them into account, again, obviously wicked. In chapter 4, we further del-
ved into both of these issues through the case of PAIAs. We also showed that
it may very well be that we did not account for the wealth of diversity among
people, and if you read between the lines: the lack of theorization made im-
plementation and selling technological promises easier. If we hearken back
to wicked problems, we see that this means PAIAs do not adequately address
the multivariate nature of wicked problems nor take into account the different
perspectives that may live between humans.

All of these chapters point to different costs, but all of them also have to
do with the creation of new standards, in which some people perhaps benefit
and others certainly don’'t. The QWERTY keyboard eventually replaced almost

IMyths help us in understanding such short-sightedness. A well-known example in value-
alignment literature is the problem of excessive literalism, which is portrayed by King Midas
and his golden touch. In actuality, Pandora is the likely candidate for the larger problems we
face with technology. Her jar (or the often mistranslated box) we can represent as the promise
of progression. It is an artefact, after all. Her curiosity is what makes her open the jar to unleash
untold horrors into the world. Yet, it is her short-sightedness and carelessness that leaves hope
still stowed away in the bottom.
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every other, becoming the standard. Each time a promise is given for a new
piece of technology, we also see new problems arise. Penicillin effectiveness
turned out to be a factor in stopping virological research. Recommendation
systems gave us easy access to information, but also skewed our search re-
sults in unintended ways. PAIAs could give us easier control over our lives,
but perhaps could work to our detriment just as well. There is a normativity
and wickedness involved as we make countless choices about technology. We
cut corners (by the sheer necessity of using models) when we look at the pro-
blem we desire to solve, and our solutions are heavily dependent on the way
we formulate those problems in the first place as well as the previous soluti-
ons we had at hand, and thus we are dependent on the way we formulate our
problems. While there are plenty of costs, the problem is that those costs are
displaced, only visible by people who come after us, or who we seem to have
little responsibility towards.

All of this invites us to the question: can we make a better standard for
technology? Can it be improved? Is there something we can do to com-
bat wickedness in technological development? We can review the chapters
through this idea as well. In chapter 2, I mention limits to scale and required
interoperability of technology, as well as mediative responsibility for desig-
ners. We want technology to be limited in scale, to be easily interchangeable
by something similar, and for designers to carry a part of the responsibility by
virtue of designing something that is embedded. The obvious normative com-
ponent is the argument that the mere possibility of having different standards
of living is worthwhile. On the aspect of wickedness, mediative responsibility
is what Rittel and Webber also suggest, namely: The planner has no right to be
wrong. In our case, the designer has no right to be wrong because it may cause
all kinds of issues for various individuals. In chapter 3, I discuss the potential
for feedback loops, to counteract the problem of overlooking relevant factors.
In the process, we could redefine some of the technology to better incorporate
the issues we encounter. Again, the argument follows that we need to account
for individuals or factors that we cannot immediately see, that may entail a
different standard of living. It is a solution for some of the normative aspects,
but with wickedness we still run into the issue posited by chapter 2 (namely
that it may push us down a particular direction). In chapter 4, I argue in favour
of looking at issues of representation. We need a kind of technological equity
for those who cannot be represented well by said systems. Again, it hammers
home the same argument: We may be different in what we find beautiful in
life, what we value in life. We may have different standards for what a good
life entails. Technology has a normative component simply because it may
eradicate different standards of living.

Furthermore, there is the aspect of control. How are we supposed to deal
with it? It seems to be insufficient to merely measure who is in control. We
lack the relevant details to know that beforehand, and we do create a system in
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which people may learn to take responsibility for something that they should
not assent to in the first place. Which, in the long run and because of path-
dependency, may be harder and harder to deviate from. So we may end up
entrenching a performative version of control that is not at all responsible.

Even if we add meaningful human control as a design requirement to tech-
nological development, as we tried in chapter 4, then we still need to account
for the obvious limits of meaningful human control. On this scale, we may
need a kind of epistemic humility in design which lets us treat human beings
as an end unto themselves, in a Kantian sense. But perhaps more pressingly,
as Buber explains so well: indivisible wholes. We are not equivalent creatures,
never truly comparable to one another, as we have a viewpoint of one. Nor can
one situation be compared to the next. Our viewpoint is never truly detached
and objective, as computer science seems to appeal to. Yet, perhaps we have
the chance to create a kind of intersubjective approach between us, in which
technology can play a role. One way to conclude this is what I also provided in
chapter 5. This could go through the idea of responsibility as a mechanism to
counteract social injustices, and to reshape parts of society can be beneficial
as a means to hold those accountable who have created certain technological
problems.

Normativity is present in technological development, that is in part why
we can see it in terms of benefits and costs. But as we make more techno-
logy, it is that normativity that is becoming a larger part of how we develop
our society. We've known that for a longer time. Yet, that is so essential to it,
and how the costs interact with said normativity has hopefully become clearer.
With more technological development comes the increasingly heavier burden
of responsibility, and that needs to be placed where responsibility is due.



EPILOGUE

I'd be remiss if I did not explain the extent to which this topic reaches and the
research that goes with it. Many of the things I researched did not neatly fit
the process of this dissertation. I have delved into more computer scientific
research, and I have explicitly delved into philosophy. Outside the realm of
science, I have written for laymen and given lectures to laymen. Some of this
is added in the references below; more will likely follow. I also think literature
has to play a part in understanding some of the more emotional depths that
follow from the radical changes we are introducing in the world. It is the rea-
son I took so many notes from literature in my introduction. There are things
that science cannot convey in a similar manner.

The ways in which the topics outside the scope helped me were quite ob-
vious to me. Researching concept acquisition led me to new ways of thinking
about understanding, which gave me insight into another view on value align-
ment. Interacting with students just showed me how monumental the task
was to communicate different ideas from different fields. Laymen required me
to close the gap between academic life and the rest of the world, which is how
justificatory technological determinism came into the discussion. Conversati-
ons with philosophers showed me their lacunas in their technical knowledge,
and discussions with computer scientists showed me how uninformed they
were on philosophical matters. In all, these things helped inform and shape
the way that I communicated about the concepts within this dissertation.

This research has made me reflect on my own stance on science. In retro-
spect, this has been an important takeaway for me. The best kind of science
is done when it is not merely an abstract game of writing responses for other
academics, but neither something that is merely intuited for practical or po-
pular scientific endeavours. The practice I hold dear also entails that we must
remain able to condemn those who provide us with pay. Even though we are
likely embedded in universities, we cannot be beholden to any institute. Fur-
thermore, science is an engagement with the world that does not need to con-
sider the zeitgeist of the time as pertinent or relevant. While there are things
pressing in the here and now, we must also be able to question even the most
stable and common-sense convictions if we suspect they may be wrong. To do
so, we require a kind of freedom and independence, which can be threatened
from within and without. If we don’t guard those freedoms, we will never be
able to combat the entrenchment of bad ideas.
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BRIEF EXPLANATION OF KEY
TERMS IN ALPHABETICAL
ORDER

For readability, I have added a brief explanation of key terms used within this
dissertation.

— The Alignment Problem. This is a topic of debate in philosophy of tech-
nology and revolves around the inability of algorithms and Al systems to
capture our norms and values. The easy way to think of this is through
the often used example of King Midas. King Midas asked of the God
Bacchus the blessing to turn stuff into gold at his touch, which turned
out to be a curse. As a consequence, Midas couldn’t eat because what he
touched turned into gold. Now, what if rather than a God, an algorithm
gave Midas the ability to turn the stuff he touched into gold? The same
problem would arise unless these systems were aligned to us properly.
We do not want such Al systems to be excessively literal; we want them
to do the appropriate thing, to be aligned with our values, to infer the
proper thing. For those more philosophically inclined, the alignment
problem is related to the problem of the Rule Following Paradox, which
is a problem in philosophy of maths and philosophy of language. It is
also related to The Frame Problem. Another name for this topic as a
whole is value alignment.

— The Collingridge Dilemma. This is a very well-known dilemma in Phi-
losophy of Technology. It is a double bind and states, on the one hand,
designers are unaware of all the relevant factors and the impact their
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design will have until it is widely implemented. Yet, once it is widely im-
plemented, they lack the power to change the technology because it has
become entrenched.

The Control paradox. This paradox stems from putting control in one
place, which may first give you more control but also puts you at risk
of losing more control. For example, you can have many different pass-
words, but to remember all of those is impractical. You may forget those,
and if many of the passwords are the same, they may be very unsafe. Itis
much better to use a password manager. It would allow you to have far
more complicated passwords and more different ones as well. Howe-
ver, now that you've centralised the place of control, you also risk losing
more control. Because losing one normal password is manageable, los-
ing all your passwords at the same time because you forgot the key to
your password manager is more problematic. The paradox lies in the
fact that improving our control over certain situations seems to cause
our loss of control to be greater too.

Entrenchment. This is a process by which things become fixed. It rela-
tes quite heavily to self-reinforcing effects, The Collingridge dilemma,
and path dependency. Entrenchment means that the costs of changing
our ways (e.g. undoing technology) are quite high because it has be-
come a fixture. One simple example is cars. The technology is a mo-
torized vehicle. Yet, why it is hard to remove is likely obvious. Not only
because we have numerous cars already, but also roads, and people who
teach you to drive, the people who make you do tests, and the signs that
have been made. Furthermore, we are used to living with cars and a so-
ciety in which cars are very normal. To dig cars out of the trenches takes
a lot of work; ergo, the cost is very high.

The Frame problem. Very briefly put, The Frame Problem entails that
Al systems cannot be programmed with all the required information to
avoid unwanted outcomes by virtue of the fact that they use some ver-
sion of a model (statistical or logical) to interact with the world. Another
way of putting it: Al systems lack common sense.

Guidance control. Basically, this is the idea that you can be morally
responsible for an action if we identify with the reasons that lead to said
actions and for the reasons to be connected to actions appropriately and
to connect those in turn with the external world appropriately. What
this means to say is, sometimes we do not always have an alternative
course of action to take, but because we consent to the reason for taking
our current course in the first place, we can be held responsible.

Path dependency. The notion of path dependency has to do with what
follows from entrenchment. One piece of entrenched technology may
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lead to the next and the next, each of them becoming dependent on the
previous one. A weak version of this would be to say, The past cons-
trains the future. This may not necessarily be a problem unless one of
the things in our past turns out to create some kind of injustice.

Personal Artificial Intelligent Assistant. This is a particular type of Al
system that is quite new and not implemented into society. The idea
is that it should somewhat emulate a personal assistant. How they are
defined is as follows: artificial agents who can plan and execute a se-
quence of actions on behalf of some user across domains and in line
with the user’s preferences.

The Problem of Many Hands. This is a philosophical problem that
stems from the distribution of responsibility. If many people play a
tiny part in an act, they are likely unable to accept responsibility for the
whole. Many people may dilute the responsibility such that we have no
clear attribution of moral responsibility.

Meaningful Human Control. The titular Meaningful Human Control,
or MHC for short, stems from a debate about killer robots. Some argued
that people should always be in control over such bots in a meaningful
fashion. Over time, this idea was taken up by a larger community to also
consider other domains, such as self-driving cars. One prominent way
of looking at it is as an implemented version of Guidance Control. In
that case, we are looking at a tracing condition and a tracking condi-
tion to give an account of how we can maintain control and make sure
it is meaningful too.

Mediation theory. This theory’s central idea is to approach technology
as a kind of mediator between humans and others and humans and the
world. It means that technology can help us see the world in different
ways. A simple example would be to think of using scans to see a baby.
In this way, we can learn to see babies before they are born, but we can
also designate them as a patient (if something is wrong). That expe-
rience can exist mostly because it is mediated by the kind of scanning
technology that we have.

Relevancy. This is a topic far too large to be briefly summarised in one
paragraph. Yet, we are going for a very intuitive notion here. Things
that are relevant matter for some task or outcome at hand and likely
influence them.

Responsibility Gaps. Responsibility gaps are another prominent fea-
ture in philosophy of technology. It revolves around the question of who
may be responsible once a system of high enough complexity is used
and makes a mistake. It is somewhat similar to the problem of many
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hands. To be very brief, the link between action and consequences is
muddled through distance. For example, a designer may not have in-
tended for a certain kind of mistake to happen years down the line, and
thus they may not feel responsible at all. It is simply not clear how one
should attribute moral responsibility to someone in such a situation.

Self-reinforcement. Effects that have self-reinforcing tendencies can be
easily equated to habits. Once you get into a habit, it becomes easier to
do, and therefore you do it more often. In relation to this dissertation,
we can think of getting used to a certain piece of technology (which is
also a habit). If a majority of people know how to use a QWERTY key-
board, that means it is more likely for companies to buy QWERTY key-
boards because on average most people know how to use those. The-
refore, more people can use those kinds of keyboards. It has obvious
ties to entrenchment and path dependency. If the things that reinforce
themselves also become fixed, then we are getting relatively close to one
clause of the Collingridge Dilemma.

Technological Determinism. Technological determinism turns techno-
logy into the great mover of societies. It is the belief that the internet
overturned the world, rather than our collective use thereof. Simply put,
the belief in technological determinism makes technology lie outside
the realm of our influence, and outside political purview as well.

Tracing condition. One of two conditions for an often-mentioned ver-
sion of Meaningful Human Control in this dissertation. The tracing con-
dition requires that we are able to trace actions, consequences, behavi-
our, capabilities of a human-AI system to one or more individuals linked
to that action who were aware of it in a technical and moral sense.

Tracking condition. One of two conditions for an often-mentioned ver-
sion of Meaningful Human Control in this dissertation. The tracking
conditions will require of a human-AI system that it is capable of infer-
ring the relevant moral reasons and should be responsive to them under
the relevant circumstances.

Wicked Problems. Wicked problems are the kinds of problems whose
solutions are dependent on how we formulate the problem in the first
place. If we want to combat health issues in society, and we believe that
those stem from living too close to roads, we will have a drastically dif-
ferent solution as opposed to someone who believes the problem stems
from differences in socioeconomic status.
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adaptation in video sequences
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Ghada Sokar (TU/e), Learning Continually Under Changing Data
Distributions

Floris den Hengst (VUA), Learning to Behave: Reinforcement
Learning in Human Contexts

Tim Draws (TUD), Understanding Viewpoint Biases in Web Search
Results




144

SIKS DISSERTATION

2024 01

02

03

04
05

06

07

08

09

10

11
12

13

14

15

16

17

18

19

20
21
22

Daphne Miedema (TU/e), On Learning SQL: Disentangling con-
cepts in data systems education
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Jie Luo (VUA), Lamarck’s Revenge: Inheritance of Learned Traits Im-
proves Robot Evolution

Nirmal Roy (TUD), Exploring the effects of interactive interfaces on
user search behaviour

Alisa Rieger (TUD), Striving for Responsible Opinion Formation in
Web Search on Debated Topics

Tim Gubner (CWI), Adaptively Generating Heterogeneous Execu-
tion Strategies using the VOILA Framework

Lincen Yang (UL), Information-theoretic Partition-based Models
for Interpretable Machine Learning
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David Wilson Romero Guzman (VUA), The Good, the Efficient
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