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Abstract

Recently, several large tech companies have pushed the notion of Al assistants into
the public debate. These envisioned agents are intended to far outshine current sys-
tems, 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. However, it remains to be seen how these Personal Al 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 paper, we explore
and critique the potential for responsible implementation by considering some de-
sign requirements based on the notion of meaningful human control. If we desire
to have control over such assistants, then we need to be able to do so meaningfully
and effectively. In looking at the design requirements, we run into the issue that
their broad and differing capacities make any kind of design requirements hard be-
cause there are simply no standards to which we can measure PAIAs. Furthermore,
it seems that the implementation of these assistants will be a matter of trade-offs
both in capacities and in values, which will likely lead to enhancement for some
rather than an improvement for all.
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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 pub-
lic debate?. Supposedly, these agents will far surpass the Siris of yesteryear. Micro-
soft’s Copilot, OpenAl Assistants API, Meta Al, Google’s Gemini, and Inflection’s
Pi, are some of the examples that sprung up in the second half of 2023 (Wiesinger
et al., 2024). According to an extensive report on the ethics of these “advanced Al
assistants” by Google DeepMind (Gabriel et al., 2024), there is reason to believe
that the scope of these systems will broaden, as well as their capacity for action and
autonomy. While these new Al agents and personal Al assistants are still in devel-
opment 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 order-
ing their lives and managing certain parts of their affairs. They could also be used by
organisations to increase effectiveness. As Gabriel et al. (2024) explain, these agents
are envisioned as being able to “plan and execute sequences 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 “[i]t may give users a leg up” (Chamberlain,
2024). The proverbial leg up here seems to relate to what philosophers have in mind
by the notion of human enhancement (Bostrom & Roache, 2008). Yet, the discussion
surrounding Al assistants can also be compared to other (AI) technology in the sense
that such technology is disruptive and may alter our ways of thinking or our percep-
tion of society and morality (Danaher & Setra, 2023). 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 (Milano & Nyholm, 2024; Santoni de Sio
& Mecacci, 2021). If these PAIAs are managing our affairs and entering into con-
tracts for us, what will happen if things go wrong? Consequently, part of the debate
ought to be about what philosophers call potential blame and praise gaps (Nyholm,
2023). Who do we blame when such Al systems make a mistake? And who deserves
credit, when such systems benefit users?

In this paper, we are concerned with control over PAIAs. Control over such sys-
tems is highly relevant (even compared to other Al systems), given that we are hand-
ing over our personal details and personal affairs to such systems and are supposed
to let them act on our behalf in relation to (more or less important) events within
our lives, both on a professional and a personal level. Meaningful human control
(MHC)—a notion that has been discussed in contexts such as automated weapons

!For the sake of this paper, we are 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 a variety of things, the
exact technical specification of what an agent is remains outside the scope of this discussion.

2 http://www.ibm.com/think/topics/ai-agents
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systems, autonomous vehicles, and more (Mecacci et al., 2024)—may be regarded as
a foundational requirement if we want PAIAs to be effective, trustworthy, and reli-
able as personal assistants. The potential for error, and possible resulting harms, is
large and will be a pressing issue for the individuals using such a technology. Based
on the concept of MHC, we formulate ethically informed design requirements. We
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 development and deployments surrounding PAIAs. What should we want
from these technologies (and should we want such technologies at all (Mitchell et al.,
2025))? 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 advi-
sors 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 assistants. All these concepts have already
been discussed separately in the existing (ethics of) Al literature. Similarly, before
PAIAs there was already talk of Al coaches (Lara & Deckers, 2020) and advisors
(Pisoni & Diaz-Rodriguez., 2023), 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 et al. (2018) in their discussion surrounding decision support systems.
There have also been discussions of Al assistants as potential moral advisors (O’Neill
et al., 2022) which could aid us in decision-making and cognition surrounding dif-
ficult 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) (Baarslag et al., 2017).

The potential uses of PAIAs show that we may need to deal with certain prob-
lems 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 com-
pletely new discussion. Several years ago, in a previous issue of this journal, Danaher
(2018) already proposed a general ethical framework for the ethics of Al assistants,
in which he suggests that such assistants may cause cognitive degeneration or dis-
respect autonomy and skew our interpersonal relationships. More recently, we have
seen investigations into how interaction with Al assistants might shape our moral
development (Yeung et al., 2023). Some research has also been done on the media-
tive standing of Al voice assistants (Kudina, 2021) and how it may shape our values.
In combining so many activities from previously separate systems (e.g. advisors,
coaches, negotiators) and extending their capacities, there is a chance that new prob-
lems not seen in these different systems 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
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Milano and Nyholm (2024) 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 prevented 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 decisions
or some high-stakes decisions as well?) to outsource to such a system, and which are
not? As we 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, we briefly
introduce meaningful human control (MHC). Second, we 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. Issues with duties entail the
problem that follows from the levels of stakes involved 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, we see that there
is a trade-off between idealised preferences and exact preferences. In the first case
it may be less comprehensible but in the latter we may not aptly capture preference
drift or get stuck in suboptimal routines. After delving into the potential problems,
we conclude by going over the idea of enhancing the user and investigating how this
relates to the differences among users. More specifically, we 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.

2 Meaningful Human Control

The notion of meaningful human control originated in the autonomous weapons
debate (Roff & Moyes, 2016), with the idea that we have to ensure that humans have
control of some sufficiently significant sort over advanced Al technologies intended
for use in armed conflicts. The stakes in these cases are incredibly high, life-and-death
decisions need to be made, and ensuring human accountability is therefore impera-
tive. Such technology, one can argue, has to be predictable, 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 & Van Hoven
(2018). They proposed looking at MHC through the notion of guidance control found
in general philosophical debates about free will and moral responsibility (Fischer
& Ravizza, 1998). Guidance control itself is based on the premise that people can
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be held responsible for actions and the outcomes they produce only if the people
in question were guiding the actions in some significant sense, and this is thought
to require a moderately reason-responsive mechanism and an ownership condition.
What Fischer & Ravizza (1998) 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
& Van Hoven (2018) applies versions of these tracking and tracing conditions 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 & Van
Hoven (2018) see things, having meaningful human 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 individual(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
juncture 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 person may be in pos-
session 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 applied to
other areas than autonomous weapons systems and autonomous driving (Umbrello,
2020 and can be seen as a key component of a responsible way to think about the
design of values into Al systems at large (Siebert et al., 2023). Siebert et al. (2023)
suggest four defining properties based on the concepts of tracking and tracing to fur-
ther delineate what the practice of MHC ought to be on the ground floor.

First, the human-Al system has an explicit moral operational design domain
(MODD) and the Al agent adheres to the boundaries of this domain. Second, human
and Al agents have appropriate and mutually compatible representations of the
human-Al system and its context. Third, the relevant humans and Al agents have
ability and authority to control the system so that humans can act upon their respon-
sibility. 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 criterion
that is part of the first specified property implies that there is a sociotechnical element
to keeping track of the relevant moral reasons. As a condition, Al systems ought to
be associated with certain explicit positive and negative 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 mutual compatible representations suggest one part
of the ownership conditions, namely that the human in question is capable of under-
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standing 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 pos-
sible for them to be involved in some significant sense.

The following question now arises regarding the type of Al technology we are
focusing on in this paper. 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 requirements? Among
other things, this would require an explicit MODD, which can be comprehended by
the user, such that they have the capacity to intervene if and when mistakes are made.
This is, however, not as clear-cut as it seems.

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 follows is speculative. Sup-
pose that you are in some higher-up position at a large 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 human 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, carrying 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 per-
form. 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 sup-
posed 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.
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Table 1 Applying MHC proper-  Qriginal properties Specified for PAIA
ties to PAIAs

The human-Al system has an The user needs to be informed
explicit moral operational design of the positive and negative du-
domain (MODD) and the Al ties in line with which the PATA
agent adheres to the boundaries  should be operating.

of this domain.

Human and Al agents have The course of actions under-
appropriate and mutually taken by the PAIA are compre-
compatible representations of hensible. The human in turn can
the human-AlI system and its inquire about said course.
context.
The relevant humans and Al The decision-making on the part
agents have ability and author-  of the PAIAs has to be such that
ity to control the system so the user (or someone else) can
that humans can act upon their ~ monitor/observe the decision-
responsibility. making and intervene if they
deem it necessary to do so.
Actions of the Al agent are Information about the given
explicitly linked to human trajectory has to be conveyed to
agents, who are aware of their the human, with the conse-
responsibility. quences of that trajectory being
clear as well.

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 inter-
ested 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 per-
sonal 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 1.

How are we supposed to introduce MHC as a design requirement, given the vari-
ance and variability of the proposed technology? As we previously mentioned, 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 preferences profiles. All of these
cause issues. Can we solve them with MHC?

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 itself, is under-
determined 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 condi-
tions and contexts such a piece of technology 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 problems between indi-
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viduals. If there is a large set of greedy algorithms for negotiating 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 automated negotiation, contracts are notoriously difficult to
design once we want a system that also keeps social welfare in mind (Jennings et al.,
2001; Sanchez-Anguix et al., 2021). It can be done, perhaps, 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 interested 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. Envi-
sion, an agent in the throes of 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
responsibility. 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 automated negotiation
(Baarslag et al., 2017). Greedy algorithms may work, but they may equally well cre-
ate a situation in which some individuals end up victimized.

On top of that, higher stakes may make us vulnerable to losing control entirely
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 (Di
Nucci, 2020). The balance to strike is one about the willingness we may have in giv-
ing 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 deci-
sion 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 partici-
pate 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.
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Generally, the MODD requires knowing what the positive and negative duties 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 available to us.

3.2 lIssues of Idealisation

A PAIA will have a range of tasks which it will need to execute well. Designing
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 (Kuilman et al., 2024). 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 dif-
ference between a human PA and an PAIA, cannot be understated. We are 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 rea-
sons to reign in these tendencies (Bryson, 2010; Nyholm, 2020). The fact that these
PAIAs are products or services (rather than persons) makes them invariably differ-
ent, experientially as well as legally and in terms of expectations (Evans et al., 2023;
Milano & Nyholm, 2024).

One key issue is that of representation. Should the system have an idealised rep-
resentation 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
(Gabriel, 2020), 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 I revealed to be my prefer-
ence, what I say is my preference, or what I would do if [ were rational and informed.
The problem is also that the machine has to translate these things into practice (Rus-
sell, 2019). 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 either 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 situation and that of the system. The
former is unlikely because it would require a lot of time (unless validation of prefer-
ences is very different from its calculation, but that seems unlikely) which hampers
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effectiveness. The other option dampens our ability to intervene. While we do not
want to micromanage such an Al assistant, the tracking condition of MHC will vary
depending on whether 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 possible
financial losses or risks of personal injury) we may require different capacities 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 reasonably 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
(Thaler & Sunstein, 2021). Theoretically, such machines can help us make better
choices. If based on our beliefs, viewpoints, and arguments, those choices can help
broaden our search space for optimal solutions. Yet, in effect, there is also the poten-
tial for evil by design (Nodder, 2013), illicit use (Schmidt & Engelen, 2020), or what
Thaler calls “sludging” (Thaler, 2018). The harms of nudging vis-a-vis the possibil-
ity of autonomy have been discussed more in-depth elsewhere (Schmidt & Engelen,
2020). Yet, it is profoundly important for PAIAs to get this right. With their proposed
extensive use, we really need to confront the question: Who knows what is in whose
best interest?

Idealisation causes issues for autonomy because it creates a lack of comprehensi-
bility. Even with proper and sufficient interaction, there remains the possibility that
we are mediated and lured towards a particular answer. If we try to counteract that by
using current desires, we may diminish the effectiveness of the system.

3.3 lIssues of Personalisation

Idealisation, of course, need not only be based on the individual. Idealisation can
also be built upon preferences of groups. It can thus also be a matter of person-
alisation. Gabriel et al. (2024), sketch a difference between personal, semi-personal,
and impersonal PAIAs, by which they look at highly individualized versions of such
technology and those striving towards the greater good. In comparison, in Human
Compatible, Russell (2019) argues that we should define the general idea of Al as
artificial agents that should be working for the good of all of us. Personalised PAIAs
are those built only on your preferences, whereas the other end of the spectrum, we
could have PAIAs that only 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 technology
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 more or less the fault of
the designer instead, who picked an unsuitable behavioural pattern for the situation
at hand. With tracking, we also need to worry about the personalisation, as this will
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alter the relevant details to take into account. For example, how will such a machine
capture preference drifts? The mechanics of that will determine how preference pro-
files 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 preferences. 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 people) 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 control, 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
informed 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 situations as though we were simply
debating whether to prefer one value over another (Petersen, 2021; Sutrop, 2020).
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 con-
flicts will penetrate many more spheres of daily life than ever before. It transcends
the question of value conflicts because we likely 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 technology is ill-defined, but is
also in no small part problematic because we differ as individuals. This is technol-
ogy for somebody, and that somebody is definitely 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 inevitably
impact our way of life as well), instead we run the risk of throwing up barriers for
people. Before delving into that, there is one more thing we need to discuss.

3.4 Compounding Issues
We 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 prefer-

@ Springer



148 Page 12 of 20 S. K. Kuilman et al.

ence profile of the user rather than their current drives, it may be required to explain
to the user why a certain choice was made. Otherwise, they would not have the capac-
ity to intervene in a meaningful fashion. 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 com-
pound. Different preference profiles change the requirements of duties, as do stakes,
as do personalisation. 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 conjoined. A
highly impersonal system may have different capacities for idealisation 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 ide-
alisation would basically be different 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 account 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 (Bradshaw, 1997; Shoham,
1997), then we see that the relationship between PAIAs and agent approaches has in
part to do with the proposed level of autonomy, reactivity, proactivity, and sociality.
Yet, this means their analysis also has to happen 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 modelled, these issues described above are going to be paramount when think-
ing 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 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 individu-
als? If we join these issues together, we may need to account for the fact that not
all users are equal. They may have different informational 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 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 technology provides a
kind of enhancement? As Google’s CEO mentioned, this kind of technology: may
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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 (Bostrom & Roache, 2008; Juengst & Moseley, 2015;
O’Neill et al., 2022; Savulescu, 2009). To what extent should we improve ourselves?
The obvious historical approach 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 going to benefit (Sparrow, 2016). It may even end up with human obsoles-
cence (Danaher, 2018), in which this enhancement can interfere with the skills oth-
ers have taken years to learn. Copywriting comes to mind in the recent age. And
given certain societal 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 underes-
timate 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 some-
where. It is this drive towards something which is currently lacking with technology
like PAIAs. As Gabriel et al. (2024) mention, such systems may have a profound
impact on our lives. They do discuss a variety of topics to show as much. For exam-
ple, they discuss value alignment, and the potential for people with higher socioeco-
nomic 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 understand
the problems discussed thus far. If we want to track relevant moral conditions, 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 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?

4.1 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 Russell sug-
gests in Human Compatible that we should define Al as technologies that solve all
our problems. Yet, he realizes that we will have clashing preferences (Liao, 2020;
Russell, 2019), so 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
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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 enhance-
ment for all. Gabriel et al. (2024) 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 tech-
nology 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 enhancement. 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 technology 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 technolo-
gies that we interact with or that make decisions for us (and about us). If formulated
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 opposed 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  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 technol-
ogy, this may not be an equivalent upgrade for all.

There are also issues of idealisation. Consider, for example, if one has beliefs
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 individu-
als, who for belief or other reasons are not willing or allowed to share their informa-
tion (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 under-
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standing may also change our capacity to intervene, does that relate to our capacity
to carry responsibility?

Other environmental factors may also impact the effectiveness. We could, for
example, envision such technology interacting with other pieces of technology (1oT).
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 technolo-
gies 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 effective-
ness 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 under-
stand 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.

If we desire ubiquitous enhancement, we would thus need to proffer different 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 opposed to those who don’t or can’t.
If it should benefit everyone equally, we may need separate tools for particular indi-
viduals to improve their lives more so than that of others. Both options seem to carry
with them certain benefits and certain burdens that are hard to concretize without
making choices about what to prioritize. Nonetheless, if we accept that these systems
can profoundly impact us, such choices may also be seen as profoundly meaningful.

We need to grapple with the fact that this enhancement could cause a widening
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 indi-
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viduals. We could go further and even include cultural differences between individu-
alistic cultures and more group oriented cultures, which may impact the effectiveness
of PAIAs for entire cultures as well.

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. Enhance-
ment in this sense is directional.

The previously mentioned under-theorization matters immensely because we
may not all want to apply these systems in similar situations, nor do we want oth-
ers 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) 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 certain tasks that we do not find enjoyable. What those tasks may be,
will differ between individuals.

So what counts as enhancement? (Cf. Kahane & Savulescu, 2015) If one enjoys
washing their clothes by hand, is a washing machine an enhancement? Well, it could
be, if the surrounding sociotechnical system doesn’t punish those who enjoy wash-
ing. If they are given ample time to do it in the way they enjoy and their life isn’t
altered 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 enterprise?
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 obvi-
ous, 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.
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The argument above is not meant to merely protect the status quo (Kahane &
Savulescu, 2015; Savulescu & Kahane, 2009). 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 cognitive 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 topics 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 con-
tested. 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 barriers, but also what kind of society
and interactions they end up shaping. As 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 period, we do not acknowledge that it may be a trajectory we
do not all agree with.

5 Conclusion

It is likely that the new Al assistants of tomorrow will have broad and general capac-
ities. Currently, however, we’ve seen that such personal artificial intelligent assis-
tants (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 requirements. 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. We consider 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 requirements. 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 direction of the enhance-
ment 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 benefit-
ing of those - while remaining aware that achieving ubiquitous enhancement for all
groups involved might not be feasible. 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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