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Preface

White Paper: Design for Human Autonomy

Compiled by the TU Delft Design for Values Institute

This white paper is the result of an interdisciplinary collaboration at Tu Delft,
bringing together insights from philosophy, design thinking, robotics, and
the application of artificial intelligence. It reflects the collective efforts of
researchers committed to exploring and advancing the concept of Design for
Human Autonomy.

Throughout the 2024-2025 academic year, the Delft Design for Values Institute
organized a series of activities centered around this annual theme. The goal
was to foster collaboration among TU Delft researchers, promote the practical
application of value-sensitive design, and ultimately contribute to a better
society.

The white paper is edited by Dr. Udo Pesch, Associate Professor in Ethics and
Technology at the Faculty of Technology, Policy and Management, TU Delft.
Special thanks are due to Dr. Pesch for his extensive work in connecting
disciplines and fostering meaningful dialogue across fields.

We also extend our gratitude to Dr. Michael Klenk, Assistant Professor of
Practical Philosophy at the same faculty, who served as the scientific lead for
the theme year. Dr. Klenk played a crucial role in bringing together researchers,
professionals, and students to engage with the topic of human autonomy in
design.

The paper begins by clarifying what is meant by designing for human autonomy,
followed by an in-depth discussion of the Design for Values methodology. It
then explores how this approach is applied across various domains, including
technology, policy, and design practice. The concluding section synthesizes
insights on different conceptions of human autonomy, the challenges and
opportunities in designing for values, and the implications across application
domains.



1. Designing for human autonomy
Dr. ir. Udo Pesch

Why design for human autonomy?

With the application of digital technologies, it becomes possible to develop
systems that make decisions without human oversight. The question is whether
these systems have an impact on the capacity of humans to make their own
decisions. In other words, does the autonomy of machines not compromise
human autonomy? If so, how can this threat to autonomy be countered by
designing human autonomy instead of the autonomy of machines? These
considerations have motivated me to single out design for human autonomy as
this year’s theme of the Delft Design Institute for Values.

Human autonomy figures as an ideal for the structure and culture of modern
society (Pesch, 2024). The ideal emerged in the Enlightenment of the
seventeenth and eighteenth centuries, a period characterized by radical societal,
political, and scientific changes. One of these changes has been the transition
from a collectivist social order to a social order that prioritizes individual
persons (Henrich, 2020). Institutions that used to rely on dogma and hierarchy
gradually gave way to institutions like democracy, the legal system, freedom

of religion, and the capitalist market. These institutions allowed individuals to
shape their own lives based on their personal convictions and preferences.

Still, foregrounding the value of human autonomy might be a big leap at first
for designers, as it is not part of the repertoire of values like efficiency, comfort,
safety, and sustainability. Autonomy might not be recognized as a value because
designers might see it as an empirical characterization of human agency
instead of an ethical ideal. Contributing to this idea is the way that autonomy is
embedded in modern society; it is so constitutive of our self-understanding and
the structure of our world that it has become taken for granted.

Three conceptions of human autonomy

The challenge of autonomous technology brings about the need to design
for human autonomy, but while this ideal has been constitutive for the

organization of society, it still is an evasive notion. So, before we can think
about the design of human autonomy, we need to explore the concept of human
autonomy. The starting point of this exploration is that human autonomy is one
term, but it captures different meanings that have a systematic overlap, which
we will sketch out in terms of three different conceptions of human autonomy.

=  The first conception is that of agency, in which autonomy is taken as
an empirical description of the human capability to make intentional
decisions. We have control over our own actions.

®  The second conception is that of freedom, in which autonomy is related to
the political imperative that people should be able to make choices without
external interference.

®  The third conception is that of responsibility, in which autonomy is related
to the moral demand that people need to be able to give reasons for why
they have made certain choices. This allows the pursuit of individual
freedom while maintaining a well-functioning social order.

Taken together, these three conceptions of autonomy inform us that we can be
free because we have the ability to make responsible decisions. This idea can
be seen as constitutive of modern society, our main institutions are developed
so as to facilitate the autonomy of individuals in terms of agency, freedom and
responsibility.

The contextuality of autonomy

In our daily lives, we move from one setting to another. We are not just driving
cars, but we may be employees, family members, patients, social media users,
citizens, students, and customers, and we are constantly negotiating the scope
of our agency between different spheres of life. As such, designing for human
autonomy implies that we cannot assume a singular conception of autonomy.
To address this contextuality of human autonomy, we can follow the work

of Joel Anderson (2014), who stated that for each social setting, we can ask
ourselves two key questions related to autonomy, namely ‘What gets you
autonomy’ and ‘What autonomy gets you’? Anderson gives the example of a
driver’s license, which is a necessary entrance condition to be able to drive a

Designing for human autonomy



car; once you have this license, you are free to ride wherever you want to go.

With regard to design, these questions can be articulated as follows: what is the
expected range of activities covered within a context, and what is the expected
authority and command of people to make decisions within that context?

By articulating and discussing these expectations, we can start effectively
designing for human autonomy.

Discussing expectations is relevant because otherwise, we may design for the
wrong conception of human autonomy. For instance, as Janna van Grunsven
and Sabine Roeser (2022) argue, many designs to improve the lives of disabled
persons are based on an ‘ableist’ account of autonomy, which means that
technologies are developed that empower people with a disablement to live as
much as possible as abled persons - thereby imposing normalcy upon people
who may have developed ways of thinking and doing which enable them to
pursue their own understanding of autonomy.

In other words, designing for human autonomy implies that it needs to be
acknowledged that what is considered to be the scope of agency, freedom,
and responsibility will vary per context. There is no fixed meaning of human
autonomy, and designers need to account for the heterogeneity and plasticity
of autonomy in design for human autonomy. The aim of this white paper is to
explore how this can take shape in the context of different technologies and
design practices.

2. Design for Values

Prof. dr. ir. Ibo van de Poel

Design for Values is a systematic approach for incorporating values of
moral importance in the design of new technological artifacts, services and
(sociotechnical) systems. It is part of a larger family of value-based design
methods including also for example value-sensitive design and value-based

engineering.

An important theoretical assumption behind Design for Values approaches is
that technology is not value-neutral but value-laden. This means that the social
and ethical ramifications of technologies do not only depend on how they are
used but also on how they have been designed.

The following phases can be distinguished in a typical Design for Values process:
1) stakeholder analysis and value elicitation, 2) conceptualizing and specifying
values, 3) dealing with value conflicts, 4) prototyping and testing,

5) ongoing - monitoring and value change. Below these phases are described in
more detail.

Stakeholder analysis and value elicitation

The first step in Design for Values is the elicitation of relevant values for which
a product, service or system needs to be designed. Sometimes, the focus might
be on one specific value but typically, a range of values are relevant for the
design of technology. One may look at relevant codes of conduct or legal rules
and regulations stipulating values. One might also investigate the expected or
potential impacts of a technology, and so define what values should be taken
into account in design. Design for Values also requires stakeholders analysis
and investigating how stakeholders may be impacted and which values they
deem relevant.
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Conceptualizing and specifying values

Values are too general and abstract to guide the design process directly.
Therefore they need to be conceptualized and specified. Conceptualization of
values is “the providing of a definition, analysis or description of a value that
clarifies its meaning and often its applicability”. Different conceptualizations of
a value may result in different conceptions of it. Specification of values refers to
the translation of values into more specific norms and design requirements that
can guide the design process. Whereas conceptualization is largely independent
from the specific context in which a value is applied, specification is context-
specific and aims at specifying want the values means in the specific context in
which it is applied.

Identifying and dealing with value conflicts

Although Design for Values may sometimes be focused on one value, it would
typically involve a multiplicity of values. In the literature, various strategies for
dealing with conflicting values in design have been proposed. When it comes

to dealing with conflicts between values, four main types of strategies may be
distinguished. The first are maximizing or optimizing approaches that try to find
the best design by making values somehow commensurable. Examples are cost-
benefit analysis and multiple criteria analysis. A second possibility is satisficing,
which means that a design is sought that is satisfactory, for example by defining
threshold requirements that should be minimally met for each relevant value.

A third approach is respecification. This approach employs the fact that a

value can often be specified in a number of different ways. By trying out other
adequate value specifications of the relevant values, it might be possible to come
to set a set of design requirements that is non-conflicting and still respects the
underlying values. A fourth approach might be called innovation: it looks at
finding new, not yet existing designs that avoid the initial value conflict.

Prototyping and testing

Just like traditional design, Design for Values requires prototyping and testing.
With respect to values, prototyping and testing is important to validate whether
a proposed design solution indeed embeds the intended values. One way to do

this is to test out whether when a prototype is used properly, i.e., according to its

use plan, it indeed realizes its intended value. Of course, one might also want to

test how robust a design is in realizing or respecting the intended values when
used in unintended or unexpected ways. Prototyping and testing might also be
used to see whether a design solution has perhaps unintended consequences,
which may require taking additional values into account and revising the
currently proposed design solution.

Ongoing-monitoring and value change

Oftentimes, the social consequences of - particularly new - technologies only
become fully clear when they are already in use. That is to say: despite best
efforts to anticipate the social consequences of new technology, and to pro-
actively design for values, new technologies may have unexpected consequences
that arise during the use phase. To address these properly, on-going monitoring
of designed products, services and systems is required. If unexpected and
undesirable consequences occur over time, a redesign might be required, or
complementary measures might need to be taken.

Design for values
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3. Mapping of human autonomy
Dr. ir. Fatima-Zahra Abou Eddahab-Burke

In the literature on value sensitive design, human autonomy refers to a person’s
ability to decide, plan and act in ways that support achieving personal goals
(Friedman et al., 2013). According to the self-determination theory developed in
psychology, human autonomy involves having flexibility and control over own
processes and outcomes (Ryan & Deci, 2006). This theory claims that human
well-being improves when three universal psychological needs are satisfied:
autonomy, relatedness, and competence (Ryan & Deci, 2000). In combination
with self-determination, human autonomy is connected to self-rule. It involves
beliefs, deliberative processes, and other remaining principles that guide one’s
action, such as values and desires, as well as choosing between alternatives or
agreeing to the interference or guidance by others (Laitinen & Sahlgren, 2021).

Human autonomy, understood as self-determination or as self-rule, is a more
demanding concept than pure functional autonomy, which is exemplified by
animals or machines like robot vacuum cleaners. Human autonomy refers to
the capacity to operate independently without external control and requires a
sufficient degree of control over instincts and impulses, which most animals
lack (Laitinen & Sahlgren, 2021). This form of personal autonomy is essential to
the notion of moral responsibility that represents the ability to assess reasons
for action, to pursue values, and to resist irrational impulses (Ripstein, 1999).
This goes in the same direction as what was initially claimed by Kant, for whom
true autonomy means using reason to guide one's actions, making choices
based on moral principles derived from rational thinking, not merely reacting
to circumstances or following feelings and impulses (Kant, 1785). Therefore,
human autonomy, according to Kant, is opposite to being ofthand, unadvised,
spontaneous, random, haphazard, casual, or without any regard to the merit of
man. Human autonomy requires deliberate thought, not accidental or impulse-
driven behavior (Korgaard, 1996; Hill, 2000).

Human autonomy is also found in the literature as self-governance. It refers

to the capacity to form one's own understanding of what is valuable and
meaningful, to develop the values that will direct one's actions and choices, and
to make significant life decisions based on those values where one sees fit (Rubel

et al,, 2020). This connects human autonomy with independence, defined as the
ability to make one’s own life choices in accordance with one’s objectives and
values (Kamphorst, 2012). Another aspect closely related to human autonomy is
social recognition. Researchers claim that the social aspect is not just something
that helps autonomy develop or be used, it is actually a key part of autonomy
itself (Mackenzie & Stojar, 2000) Recognition is important for both building
personal potential and healthy self-relationships, as well as for effectively

exercising autonomy (Kauppinen, 2011).

We live in a connected world, where interaction with intelligent machines both
online and offline has increased significantly over the past decades (Floridi,
2014; Li et al., 2022). This raised several debates about the impact of technology
on human autonomy. On the one hand, some researchers claim that technology
is a threat to autonomy and can undermine it (Aylsworth & Castro, 2024), and
that human interactions with technologies are worrisome as they appear to be
highly manipulative that can seriously affect human well-being and autonomy
(Susser et al., 2019; Frischmann & Selinger 2019). The reasoning behind this is
that being manipulated can make humans act towards ends they haven’t chosen
or lead them to act for reasons that are not authentically theirs (Susser el., 2019).
Other researchers disagree that this is a transition where technologies have
gained agency or became potential threats to human autonomy (de Mul & van
den Berg, 2011). As mentioned in (Klenk & Hancock, 2019), “an individual can
be manipulated while being fully personally autonomous” and technology is
capable of manipulating humans without compromising their autonomy. It is
acceptable for a technology or a system to take over control as long as it does
not interfere with or diminish one’s autonomy (Kamphorst, 2012). In some
ethical guidelines, autonomy is also called agency to ensure that people have
full control over their decisions in interaction with technologies (Agarwal et al.,
2022). Also, Higher-Level Expert Group on A1 (2019) has formulated four ethical
principles that should be met by a1 applications, namely respect for human
autonomy, prevention of harm, fairness and explicability.

Although autonomy is a complex value (see Figure 1), it should be respected
(Raz, 2001), and this principle extends to technologies and systems, which
should be both designed and function in ways that preserve human autonomy
(Kamphorst, 2012). Autonomy should not only be respected because it is
valuable in itself, but also as a constituent of human dignity (Riley & Bos,

Mapping of human autonomy
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2021) and well-being (Ryan & Deci, 2017). However, it can still be threatened
by obstacles such as various forms of social manipulation, coercion, legal
disempowerment, or political oppression (Laitinen & Sahlgren, 2021). To avoid
this situation and do justice to an important value such as “respect of human
autonomy” in a technological and digital era, human autonomy and agency
should be distinguished from the potential autonomy and agency of A1 (van
de Poel, 2020).

Figure 1: Mapping of the value of human autonomy
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4.1 Measuring Manipulation Workshop
Design for Human Autonomy

Dr. Michael Klenk

One of the key issues regarding human autonomy evolves from the development
of technologies that enable large-scale manipulation, like social media and
generative AI enabling potentially harmful, large-scale manipulation. With

that, the topic of manipulative influence has gained prominence in public and
academic discourse. In this, philosophical studies offer conceptual insights

into manipulation but lack empirical grounding, while scientific approaches
measure specific influences, such as misinformation, but seldom engage with
philosophical frameworks. In a workshop, researchers from diverse disciplines—
including philosophy, psychology, computer science, Hcl, and law— were
brought together to explore methods for measuring (online) manipulation.

The focus of the workshop was on online influences, such as YouTube’s
recommendation algorithms, while acknowledging that manipulation extends
beyond online contexts.

Several researchers presented diverse perspectives on manipulation in human-ar
interaction, highlighting both technical and ethical dimensions. One researcher
examined the evolution of “direct manipulation” in human-computer interaction,
originally designed to empower users through immediate and reversible actions
but now contrasted with emerging forms of ethically questionable manipulation.
A literature review identified four negatively valanced themes that could serve as
a foundation for a broader analysis. Another study explored how conversational
agents that suggest arguments can shift users’ attitudes, depending on whether
the arguments support or oppose a topic like social media. This raised ethical
concerns about the intent behind such influence. Filtering and recommendation
systems were also discussed, particularly their potential to manipulate vulnerable
users such as children, despite their utility in managing information overload.
An agent-based model of a book recommender system showed how hidden
influence could lead users to adapt their preferences in ways that diverge from
their original intentions, potentially causing harm. Research on social behavior
in flies revealed mechanisms of learned social flexibility, prompting questions
about whether such models can predict manipulation or only measure its

effects. An experimental framework was introduced to assess manipulation by

comparing participants’ stated privacy attitudes with their actual choices in either

neutral or manipulative environments, focusing on perceived control. Finally,

a philosophical perspective challenged common definitions of manipulation,

suggesting that the key factor might be the influencer’s indifference to whether

their influence is based on valid reasons. This idea sparked discussion on how

such a criterion could be tested in practice.

From this discussion, several important questions for future research emerged.

Could we create a glossary of manipulation, similar to the Lexicon of Lies for

misinformation? Do intentions matter in measuring manipulation, and if so, how

can they be reliably assessed? Can manipulation be measured in real time rather

than retrospectively, perhaps by using predictive models to detect behavioral

deviations? What are reliable indicators of manipulation—such as regret,

divergence between stated and actual preferences, or outcomes in controlled

scenarios? How does context—platform, content, and user characteristics—

influence manipulation, and what role does friction (e.g., click-signals versus

user-stated preferences) play? Finally, could users’ perceived sense of being

manipulated serve as a measurable and meaningful indicator?

On Dec 12 —13 at TU Delft, a workshop
was organized by Michael Klenk with
the Delft Design for Values Institute and
support from AlumNode to examine ma-
nipulative influence and address major
conceptual and empirical gaps — espe-
cially in defining, operationalizing, and
measuring manipulation. The reliable
detection and measurement of manipu-
lation is especially urgent, as EU regu-
lations like the Al Act explicitly prohibit
manipulative influence. The participants
of the workshop were:

Siddharth Mehrorta — (TU Delft & UvA) -
Postdoc Researcher on trust modelling

in human-Al Interaction

Maurice Jakesch — (Bauhaus University
Weimar) Assistant Professor Chair of
Computational Social Science

Cynthia Liem — (TU Delft) Associate
Professor on Trustworthy and
Responsible Artificial Intelligence

Javier Mondragén Brisefio — (Software

Engineer at Freeday) Alumnus of
Master Complex Systems Engineering
and Management at TU Delft

Frederic Alexander Ré6mschied — (Euro-

pean Neuroscience Institute Goéttingen
(ENI-G)) Research Group Leader

Friederike Stock — (Max Planck In-
stitute for Human Development) Pre-
doctoral Fellow on Boosting Decision
Making

Michael Klenk — (TU Delft) Assistant
Professor on Ethics and Philosophy
of Influence and Manipulation.

Human Autonomy in different technological application

17



4.2 Designing Artificial Intelligence
for Autonomy

Dr. Kars Alfrink

Al can be understood historically is a subfield of computer and cognitive
science. It can also be characterized as a specific set of computational
techniques that extract statistical correlations from large datasets, currently
dominated by machine learning and neural network approaches. Today, for the
most part, these techniques are applied to natural language processing, analysis
and generation of ‘content’ (e.g., text, images, datasets, and programming
code), and automated decision/recommendation systems. A1 also is a “floating
signifier” with strategic vagueness that escapes precise definition while
suggesting technological autonomy, serving the interests of its promoters while
obscuring the material practices, labor and political economies that make it
up. This account is important for our purposes because by treating A1 as an
“uncontroversial thing” with autonomous agency, rather than a situated set

of practices and relations, we contribute to its mystification and shield it from

critical examination (Suchman, 2023).

Al poses significant risks to human autonomy, a cornerstone of human dignity.
Prunkl (Prunkl, 2022) conceptualizes autonomy as a person’s effective capacity
for self-governance, which in turn depends on two conditions: authenticity—
holding beliefs free from manipulative influences—and agency—acting on
these beliefs with meaningful options. A1 technologies threaten authenticity
through manipulation, adaptive preference formation, and deception.

They undermine agency by restricting opportunities, limiting freedoms,
diminishing decision-making competence when tasks are outsourced, and
imposing paternalistic interventions against individual choice (Prunkl, 2022).

Ethical and rights-based approaches to Ar typically address autonomy

with principles such as transparency, explainability, accountability, and

human control of technology (Fjeld, 2020). However, there are some notable
shortcomings in such common approaches to autonomy in Ar. First, they tend
to emphasize individual rather than collective dimensions. People’s effective
capacity for self-governance does not depend solely on their person but also on,

for example, the institutions and social norms they find themselves enmeshed
in. Second, accounts of autonomy in A1 (as well as of other values) tend to

be universalist in nature, whilst we know that its understanding varies per
context. Third, the understanding of autonomy co-evolves with technological
developments. The assignment of autonomy to computers by labelling them

as ‘AT’ may, in turn, shape our ideas of what it means for humans to be
autonomous. Fourth, if it is the case that expectations about autonomy must be
negotiated in a situated manner, then a design approach that simply seeks to
derive universally applicable interventions from abstract norms will not do. We
will have to involve people in the design process. Fifth, and finally, autonomy
discourses can be dominated by majority norms—design for autonomy would
do well to broaden the scope and be inclusive of a range of ‘autonomies.’

Seven preliminary principles can be derived that can guide the design of A1

for autonomy, on the level of activities in the design process, and features of
the resulting A1 system. Activities in the design process should include: (1)
reflexively considering how a1 technologies reshape our understanding of
autonomy itself; (2) examining actual impacts on autonomy of specific material
instances of AI systems; (3) creating room for negotiating expectations about
autonomy between implicated stakeholders. System features should include: (4)
mechanisms for human override; (5) informational resources for transparent
operation; (6) non-manipulative interfaces; and (7) support for collective
autonomy.

In conclusion, designing A1 for autonomy requires a shift from viewing A1

as an autonomous entity with agency to recognizing it as a socially situated
system embedded within human practices and relations. Rather than imposing
universal definitions of autonomy, we must engage in contextual negotiations
of what autonomy means across different settings and communities. This
approach demands both technical design features that preserve human agency
and inclusive design processes that acknowledge the plurality of autonomies.
By treating AT as a relational technology rather than an independent actor, we
can better ensure that these systems enhance rather than diminish our capacity
for authentic self-governance in an increasingly automated world.
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4.3 Autonomy inPractice: AHuman-Centered
Design Approach to Health Influence

Dr. Valentijn Visch, Dr. Hakan Kuru & Dr. David de Buisonjé

Health is inherently personal. We can even argue that everyone “owns”

their health and, as (partly) autonomous beings, they possess agency,

freedom, and responsibility over their “own” health. This notion resonates

with the contemporary definition of health as a “dynamic and valued level

of resilience”—the capacity to adapt and self-manage in the face of social,
physical, and emotional challenges (van Vliet et al., 2024). However, the scope
of this autonomy is not absolute. Life events such as chronic disease or cancer
resulting from living in an uncontrollably unhealthy environment can limit the
degree to which people have autonomy over their health.

Even so, there is value in enabling individuals to understand when, how, and
to what extent they can exert control. Adopting a healthy lifestyle increases the
likelihood of positive health outcomes, but this influence has its limits. Then,
autonomy in health is less about complete control and more about meaningful
influence within the “own” context. We must also recognize that not everyone
has equal opportunity to act on their health, and expecting self-management
can reinforce inequality, particularly among those facing limited time,
insufficient resources (financial, social, therapeutic), or chronic illness.

In ar-enriched contexts, human-centered design offers a pathway to support
autonomous, context-sensitive health management. We propose that such a
design can enhance autonomy by focusing on two key areas:

a) Agency-increasing awareness of one’s ability to influence health, and

b) Responsibility and freedom-facilitating supporting actions to promote that
influence

Designing for Awareness

One way to foster agency is the use of “own” health data. Wearable devices
like FitBit, wHOOP or Apple Watch generate biodata feedback—such as heart

rate variability or sleep quality—that can be translated into a subjective health
indicator (e.g., Fitbit’s readiness score or Apple’s Vitals Dashboard). These
interpretations can give users a sense of ownership and insight, especially
when applied with adaptive a1 that can contextualize the feedback. a1 further
enhances this awareness by identifying patterns invisible to the human eye,
such as subtle signs of overtraining, early fatigue, or poor recovery. It promotes
a sense of informed agency, allowing individuals to notice, reflect, and respond
before problems escalate.

However, data alone does not guarantee empowerment. The current challenge
lies in making data actionable, comprehensible, and personally relevant. Here,
design plays a critical role: visualizations, feedback loops, and a1-guided

narratives must be aligned with the user’s health goals, values, and experiences.

As a result, this approach will inform the user and support autonomous
decision-making rooted in informed agency.

Designing for Motivation

Autonomy is not only about knowing; it is also about doing. Effective health
motivation design Autonomy is not only about knowing; it is also about
doing. Effective health motivation design must go beyond short-term extrinsic
rewards (like money) and incorporate intrinsic motivators, such as the
fundamental human need for autonomy (cf. Ryan & Deci, 2004).

At this point, several design strategies can enable behavioral freedom and
responsibility. One is the concept of design for crafting (cf. Wei Liu, in review;
Bakker & Oerlemans, 2019), where individuals learn to shape and optimize
their environments to support their health-related goals. For example, Apple
Fitness allows users to personalize routines and set goals that align with
their values, encouraging them to craft a health journey that feels truly

their own. This links closely with design for self-experimentation, where
design encourages individuals to try different approaches and discover the
most effective, context-specific ways to influence their health. Wearable
devices exemplify this by enabling users to track variables like sleep, strain,
or daily routines—allowing them to observe how behavior changes (e.g.,
avoiding caffeine before bed or shifting workout intensity) impact recovery
and energy levels. Over time, users build personal insight through iterative

Human Autonomy in different technological application

21



learning. Another one is contextual adaptation, which provides tailoring
interventions to social and physical environments to ensure that autonomy

is both meaningful and feasible. Devices like the Garmin smartwatch adapt
training suggestions based on heat, altitude, and past performance, while apps
like Woebot adjust emotional support content based on time of day or user
sentiment.

In summary, designing for health influence means designing for autonomy,
grounded in agency, freedom, and responsibility. By making individuals more
aware of their potential impact on health and supporting them with tools

and environments that respect their context, health design can move toward
empowerment without pressure and support without overreach.

4.4 Human Autonomy, Spatial Design
and the Future of Work

Dr. Victor Muioz Sanz

True gamers use RGB LED lighting to boost their concentration. “This is what
my room looks like with no rGs, I literally feel dead inside,” one explains
(Tech Tesseract 2022). This observation might appear trivial, but it illustrates
a powerful dynamic: environments—lighting, climate, furniture, and display
systems—can significantly shape cognitive and emotional states.

These ideas of stimulation, choice, and play bleed into the ways contemporary
work is organized. In automated greenhouses, for example, wearables replace
inefficient systems of data registration, while performance rankings prompt
competition among workers. The gamification of labor is not merely a
metaphor—it is a design strategy.

This brings us to a foundational question in labor studies: “Why do workers
routinely consent to their own exploitation?” Building on Gramsci’s theory of
hegemony and ethnographic research, Burawoy (1979) argued that management
secures control by giving labor the “illusion of choice” within a highly
restrictive environment.

In parallel, we must also reconsider how technologies themselves shape

this landscape. Digital systems in workplaces are often mislabeled as

‘smart’, ‘automated’, or ‘artificially intelligent’. As such, while many jobs are
transforming, they are not being fully replaced (OECD 2016). Instead, they are
being reorganized into more complex human-machine entanglements (Autor
2015; Sadowski 2022; Taylor 2018). Humans haven’t disappeared, but rather have
been redefined—as “conscious linkages” in an automatic system of “mechanical
and intellectual organs” (Marx 1973). Managerial strategies thus aim to secure
workers’ cooperation in a system that increasingly limits actual autonomy
(Munoz Sanz 2018).
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The changing structure of work continuously reshapes workers’ subjectivities.
In domains like indoor horticulture and logistics—marked by automation
and precarious employment—direct discipline is less effective. Instead,

digital interfaces, platforms, and sensors manufacture consent through play,
personalization, and the promise of autonomy (Perrig 2021). Under the guise of
productivity, these technologies mask manipulative mechanisms that increase
workloads and erode autonomy (1LO 2022).

To understand this more deeply, Han’s theory of psychopolitics is highly
instructive (2017). Smart technologies, in his view, are seductive instruments:
they operate not by force, but by emotionally rewarding users. They don’t
discipline; they gratify. This shift—from coercion to self-regulation—exploits
the psychic realm, making individuals complicit in their own control. Such
transformations in work and subjectivity are receiving increasing attention
in organizational studies, philosophy, and digital geography (Jackson et al.
2006; Mollick & Rothbard 2014; Taskin et al. 2019). Importantly, this research
shows that design choices—especially aesthetic and spatial ones—can function
psychopolitically. They elicit emotional responses, shape behavior, and induce a
disposition of compliance (Lyn et al. 2022; Lynch 2021). In this sense, (spatial)
design—and by extension, architecture—becomes a tool of governance in
automated landscapes.

This raises a critical question: how might spatial design participate in the
psychopolitics of control and worker consent? We need deeper knowledge

on how the architecture of automated landscapes transforms subjectivities
undermining human autonomy, particularly through psychopolitical tactics.
Without examining the shift from design for to design of the user-subject
position (Bratton 2015), we risk facilitating the quiet displacement of the human

in subtly manipulative environments.

24

4.5 Neuroenchancement and design for
human autonomy

Dr. Stephen Rainey

Neurotechnologies include systems that interface between the human brain, or
wider nervous system, and devices or software (OECD, 2020). These interfaces
are typically based on recording of neural activity, like the electrical activity
of brain cells. Patterns of electrical activity recorded from specific areas can

be used to control devices or software (Neurotechnologies, n.d.). For example,
electrical activity recorded from the brain’s articulatory motor system can

be used to control software to produce synthetic speech, allowing those with
sever aphasia or locked-in syndrome to communicate (Maslen & Rainey,
2020). Prosthetic limbs can be controlled by signals recorded from muscle
activity in limbs to replace mobility (Agashe et al., 2016). Brain activity can be
monitored by devices that can detect and foreshorten neurological problems
like epileptic seizures, through stimulation like a pacemaker (Kavehei et al.,
2019). Mood disorders and psychiatric issues can potentially be addressed
through administering electrical stimulation deep within the brain (Williams
& Okun, 2013). With these few examples, alongside many other use cases,
neurotechnology can contribute to the capacity of humans to act autonomously
through replacing lost physical abilities, intervening on compromised abilities,
or augmenting abilities.

Owing to the complexity of brain signals themselves, not to mention the sheer
volume, artificial intelligence (a1) will grow in prominence for decoding brain
signal as neurotechnology continues to develop (Badrulhisham et al., 2024).
While the ultimate effects of the technology appear to boost autonomy, the
inclusion of A1 in the workflow opens questions about whether and how users
can be said to explain their reasons. In speech, for instance, the inclusion of
predictive language models between the recording of brain signal and synthetic
verbal output aids in speeding the production of speech. However, a potential
gap between the prediction of the model and the intentions of the speaker
opens (Rainey, 2023). How much of a gap should be considered acceptable is
an open question. Besides A1, deep brain stimulation (pBs) has been reported
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to coincide with personality changes in users treated for Parkinson’s Disease
(Klaming & Haselager, 2013). If the explanation for actions and reasons became
the DBs intervention itself, that may signal an issue for the autonomy-preserving
credentials of DBs approaches. In this case, the autonomy boost of having
tremors addressed and mobility and physical activity enabled is offset with the
potential for erratic behaviour and obscure motivations.

These two examples symbolise emerging questions, derived from the action of
some specific neurotechnologies themselves, about how reason, personality,
and motivation interact where autonomy is at stake. In light of reliance upon
neurotechnologies for speech or action, and with developing literature on how
these operate, a person’s expectation for what autonomy is may become fluid.
Trade-offs between control, accuracy of intention-translation, and consistency
may be expected, and may alter the ways neurotechnology user can be judged
in terms of autonomy (Friedrich et al., 2018; Gilbert, 2015; Walker & Mackenzie,
2020).

Neurotechnology design and evaluation may need to prepare for a future in
which meanings of autonomy and neurotechnological design shift in tandem.
Similarly, philosophers and ethicists may need to adopt pragmatic stances
toward neurotechnology users, the reasoning their devices offers them, and the
actions that are enabled thereby.
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4.6 When Drones Deliver Aid: Human
Autonomy in Algorithmic Humanitarian
Logistics

Prof. dr. Tina Comes

Humanitarian Drones

Humanitarian responders need to provide assistance to those in need while
facing uncertainty, time pressure, high stakes, and severe access constraints
(Comes, 2024). Unmanned Aerial Vehicles (UAvs ) promise to address several
critical humanitarian challenges simultaneously. They offer rapid deployment
capabilities that bypass destroyed infrastructure, provide real-time situational
awareness through aerial reconnaissance, and enable “last mile” delivery to
remote populations. Even more appealing is the promise of uavs to solve the
fundamental tension between speed and safety—delivering aid quickly without

exposing humanitarian workers to danger.

Since their first deployment in the Democratic Republic of Congo in 2006, UAvs
have rapidly transformed humanitarian logistics, evolving from surveillance
tools to autonomous cargo drones delivering vaccines, blood supplies, and

HIv diagnostic kits to remote populations (van Wynsberghe & Comes, 2020).
Today, the humanitarian drone is set to deliver three capabilities: transportation
especially solving “last mile” access problems, monitoring and remote sensing,
and communication replacing or complementing destroyed terrestrial networks
(Rejeb et al., 2021). As such, vavs fundamentally reshape how humanitarian
actors access information, make sense of crises and coordinate responses.

What makes UAvs particularly interesting in the context of autonomy is their
dual role for both mediating access to information and as logistics actors:
UAVs are expected to at the same time assess damage and needs, and deliver
assistance. This convergence of sensing and acting positions UAvs uniquely
in the humanitarian A1 and robotics space, since they function as agents that
fundamentally change information collection, sharing and decision-making
authority in crisis response.

Human Autonomy in different technological application 27



Design Principles for Preserving Human Autonomy

vAv systems should provide information to support human sensemaking and
decision-making. Following principles of human-centred A1 (Shneiderman,
2020) technologies should enhance rather than replace humans. In the context
of humanitarian response, this explicitly includes the need for sensemaking,
human contact, contextual interpretation and ethical reasoning. This requires
ensuring that humanitarian responders retain ultimate authority, responsibility
over and accountability for decisions that involve moral trade-offs or
community preferences.

UAvV integration should incorporate community voices in decisions about when,
how, and where autonomous systems are deployed. This is especially true as
crises often hit the most vulnerable people hardest. As the immediate need for
assistance can open the door for humanitarian experimentation (Sandvik et al.,
2017), a priori design and development is needed that clearly state the conditions
how and under which circumstances UAvs can be used, how the information
will be processed, shared and retained, and how the algorithms that prioritise
assistance will work, as well as what are adequate mechanisms for feedback and
oversight.

The promise of UAvs to solve humanitarian access challenges must be balanced
against their potential to undermine the human autonomy that enables
effective, dignified, and context-aware aid delivery. As van Wynsberghe and
Comes (2019) conclude, the moral acceptability and desirability of drones in
humanitarian contexts is dependent on understanding their full impact on
human relationships and decision-making processes. Rather than viewing uavs
as neutral efficiency tools, humanitarian organizations must recognize them as
agents that actively reshape social relationships, information flows, and moral
reasoning processes and thus deeply impact human autonomy.
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4.7 Robotics and Human Autonomy
Dr. Micah Prendergast

Robots with the ability to interact both socially and physically in the world offer
limitless possibilities for both enhancing and impeding human autonomy. Design
choices that seek the former must consider not only the technical challenges,
the needs of human stakeholders and the operational/social context, but also
the inherent mechanism by which they hope to enhance autonomy. Formosa

et al. (2021) provide a useful framework for considering how social robots

(and in quite some ways physically assistive and collaborative robots as well)
may enhance human autonomy. They argue that robots may enhance human
autonomy via at least three distinct mechanisms: (1) by providing either a
means to achieve some objective directly via the robot’s actions or the means to
achieve a more valuable objective, (2) by improving autonomy competencies of
the human and (3) by allowing the human to make more authentic choices.

The first of these mechanisms may include physically assistive robots designed
to enable those with restricted functions either by performing tasks for them
(Kemp et al., 2022) or providing them restored function in some way. This
could include robots that assist mobility-limited humans within a home (van
Nes et al., 2022; Song et al., 2024; Farina et al., 2023), physically assist humans
within the workplace, and robots that facilitate more valuable human objectives
by expediting or performing less valuable ones (Tribelhorn & Dodds, 2007).
Augmented human function would also fall within this category, providing
new more valuable objectives that would have otherwise been impossible for the
human to perform. These include robotic lifting aids that provide superhuman
strength (Kirkwood et al., 2022), surgical robots with precise control that
exceed the physical abilities of humans (Chatterjee et al., 2024), and physically
interactive robots that may perceive and respond to human physiology in a way
that is beyond human perception and control (Prendergast et al., 2021).

The second of these autonomy enhancing mechanisms may be best thought of
as a robot providing the opportunity for a human to further their autonomy.
This is achieved by handing off mundane or autonomy limiting tasks to a robot
such that the human may improve their own knowledge/skills and thus their
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ability to be autonomous. This is distinct from the first mechanism in that the
human is not simply trading off one less valuable objective for a more valuable
objective, but rather a less valuable objective for the objective of directly
enhancing their autonomy competency. A robot that does the cleaning (Kemp
et al., 2022) or mows the lawn (Wu et al., 2022) so that a human has time to
improve or learn a new skill, be it music, welding, dancing etc., serves as a nice
example.

The third mechanism introduces the concept of authenticity with the goal of
enabling more authentic choices for the human. Socially this could take the
form of a robot helping a human make choices and decisions that align with
their values. Physically assistive robots may also enable autonomy in this way,
providing a means for humans to express themselves physically and to better
enact their physical preferences whether it be to overcome a loss of function, or
to gain physical ability (Huynh et al., 2021).

The diversity of robotic capabilities provides the potential for enhancing human
autonomy in powerful ways. Unfortunately, that same power also provides

a means for the manipulation and exploitation of humans and for directly
inhibiting human autonomy. Robots that seek to enhance human autonomy
must be designed with a consideration for a high dimensional landscape of
social contexts, human stakeholders and relationship dynamics in addition to
simply functioning as desired. In addition, while seeking to design robots for
enhancing autonomy we run the risk of creating new and unexpected tasks

for ourselves that may serve to reinforce existing social biases and inequality
(Coggins, 2022). Transdisciplinary efforts that directly engage the many
relevant disciplines and stakeholders as a part of these development processes
offer a strong foundation for ensuring that robotic technology enhances rather
than impedes human autonomy (Zaga et al., 2024).
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4.8 Online security and human autonomy

Dr. Simon Parkin

Automated decisions favor the security of the overall system, rather than
allowing a human to ‘decide their own fate’ and take their own risks (in
essence, security of the system, over securing what the user wants to do). We
see this playing out in a mundane way every day, when legitimate emails are
silently hidden away in Junk folders. We also see it when browsers enact the
‘opinionated design’ of the browser provider, warning users not to proceed

to a website which ‘might’ be malicious, and at the same time do not suggest

a way for the user to reach their original goal (for instance, buying concert
tickets) - ‘success’ is deemed to be simply stopping the user from taking a risk,
regardless of whether they achieved their goal or not in the end. And yet, expert
practitioners are not able to agree on the key steps users should take to stay safe
when navigating online spaces. The point here is that remaining secure is seen as
being qualitatively equivalent to any other outcome a user would have wanted.
This is the same process which can habituate users to missing out on the benefits
of technologies, such as avoiding online banking for fear of the risks.

A lack of humans being able to do what they would have done is not noticed,
and is of potentially little interest to the ‘owner of” the security of an ecosystem,
because a user doing nothing and forgoing an activity which exposes them

to a risk - rather than doing something with a cyber-risk associated with it -
preserves the confidentiality and integrity of a system, while also seeming to
maintain availability (even if it is not realized). Security is a secondary task, and
without consideration of the user’s primary goal, a dilemma may be imposed
upon a user, where they have to decide between conflicting outcomes. There is,
however, potential to design systems so that productivity and security goals can
be met together.

This relates to a concern about unintended harms in cyber-risk management.
Those practitioners responsible for managing cyber-risk will have good
intentions — namely, to secure the system — but having good intentions does not
insulate our actions from having potential negative consequences. Unintended
harms in cyber-risk management can include displacement of legitimate users
from a service, burdening of users with additional effort, amplification of
existing harms, etc. This can extend to those instances where system owners
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delegate decisions to an automated system. There is scope to forecast, and plan
for, some of these unintended harms, given that this is a gap in current cyber-
risk management approaches.

For instance, a social media platform may enact an automated decision to
remove inflammatory posts, which may result in abrasive users moving

to another platform which only becomes an echo chamber that amplifies
community division. A service owner might also enact a policy to automatically
remove users who fit into a particular profile (such as being based in a
particular geographical area), without realizing that this would also catch some
legitimate users. This last example also illustrates a moral hazard in cyber-

risk management decisions — a practitioner or an automated decision-making
system may impose a harm on a subset of users, without experiencing or seeing
any comparable harm themselves (such as when a user is excluded from a
platform, and in turn has no way to communicate with the platform to make
their predicament known). Automated decision-making may impose such harms
at a quicker rate than a human service owner; there have already been cases
where employees have lost their job to automated decision-making due to none
of the humans in the process challenging the decision, even where it was simply
because a manager overlooked to renew system access privileges (so it was in
turn presumed that the individual must have had their employment terminated).
In this sense, automated decisions may not only remove some user decisions, but
also impose additional decisions that the user has to make only because a cyber-
risk has been introduced into their life from outside.

TU Delft students Designed for
Human Autonomy

The Institute encouraged TU Delft
students to write their thesis on this
important topic. It is crucial that the
future engineers and designers criti-
cally engage technological develop-
ment and make sure it fits our human
purposes. These projects reflect the
ingenuity and ethical commitment of
TU Delft students who are rethinking
how technology can support—not di-
minish—our ability to live autonomous,
meaningful lives.

Many students explored these ques-
tions across diverse domains, the most
outstanding ones are highlighted below.
For more, please visit our website.

Top 3* of theses on Design for Human
Autonomy in the academic year 2024-
2025:

Bram Fok Corneel Terwogt, MSc Archi-

tecture, Urbanism and Building Scienc-
es (Urbanism), Faculty of Architecture
and the Built Environment.

‘The Glass Ceiling. Radical Imaginaries
of Spatial Justice in Westland’s Horti-
cultural Landscape’.

*in random order

The study critiques socio-environmen-
tal inequalities in Westland’s high-tech
agriculture, exploring spatial justice and
autonomy through radical imaginaries
and design.

Karlijn Rieky Ine Borremans, MSc Inte-

grated Product Design Faculty of Indus-
trial Design Engineering.

‘VAMO: A product-service system for
independent visually impaired mobility’.

This project enhances rollators with
sensory feedback to support visually
impaired users, improving safety, au-
tonomy, and independent mobility. With
digital feedback and user-centred de-
sign, it aims to create a more adaptive
and empowering mobility aid.

Ameya Sawant, MSc Strategic Product
Design, Faculty of Industrial Design
Engineering.

‘On the Nature of Designer Autonomy:
Strategic Design Framing Practice in
the Age of Al

In this thesis, Sawant redefines design-
er autonomy in the age of Al, exploring
how strategic designers can maintain
ethical agency in human-machine
co-creative processes.
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Honourable mention of theses sur-
rounding Design for Human Autonomy:

lanthe van Alkemade, MSc Strategic

Product Design, Faculty of Industrial
Design Engineering.

‘Fostering collective self-reliance in
elderly care: A value-based approach
to the intake conversation in homecare
at Surplus’.

This project responds to the growing
challenges in Dutch elderly care due

to an ageing population. It focuses on
uncovering the core human values in

receiving and providing care, and ex-
plores how to reshape the caregiving
role towards shared responsibility.

Aleksander Buszydlik, MSc Computer

Science, Faculty of Electrical Engi-
neering, Mathematics and Computer
Science

‘Finding Recourse for Algorithmic Re-
course: Actionable Recommendations
in Real-World Contexts’.

This research explores algorithmic re-
course in social welfare. It shows how
it can support autonomy, encourage
engagement, and enable oversight. The
study calls for context-specific, multi-
disciplinary approaches.

5. Conclusions

As was stated in the introduction of this White Paper, human autonomy

is not a given: we are not necessarily born with the ability to make choices
independently and give reasons why we have made these choices. Technical
systems that are based on the assumption that people are autonomous, may
affect the human capacity for autonomy, as such systems will disincentivize
people to make choices themselves. In the end, human autonomy can only
become a reality if the proper conditions are met. Designing for human
autonomy means that technical systems empower people to make choices that
they can defend as their own.

What the explorations in this white paper show is that designing for human
autonomy may be a challenge because autonomy is a heterogeneous concept;
however, it is certainly possible and desirable in order to improve the quality
of life. What we have shown is that autonomy is a context-dependent concept
which needs to be scrutinized and discussed in every design; the White Paper
has provided a number of starting points for this.

The introduction presented three nested conceptions of human autonomy,
namely agency, freedom, and responsibility. What the different contributions
showed is that of these conceptions, agency receives the most attention.
Freedom and responsibility seem to be implied in different ways in the design
for autonomy. We can see that agency is either secured or facilitated by setting
the right design criteria. These two approaches appear to have contrastive
ramifications for agency-as-responsibility and agency-as-freedom.

First, securing human autonomy deals with the question of how systems

can be designed so that they will not jeopardize the human ability to make
independent decisions. Securing autonomy in the context of autonomous
systems might imply that we shift from autonomy-as-agency to autonomy-as-
responsibility, in the sense that we might reduce the range of choices while
we maintain our ability to give good reasons for accepting a specific technical
system.

Second, designs can also facilitate human autonomy in the sense that they
improve the capacity of individuals to make choices independent from external
circumstances. This facilitation of agency can most typically be found in the
medical domain, where technical systems help people to make decisions they
otherwise could not take. Though such systems cater for individual freedom,
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they might not be accessible to every person — meaning that some will be left
even with less relative autonomy.

Designing for digital autonomy has proven to make our lives more convenient,
but as it has been emphasized in this White paper: this should not go to the
extent of human autonomy - which is a value for which we can also design.

Critical reflections from the PhD
Course: Design for Human Autonomy
(10-14 February 2025, TU Delft)

The PhD course Design for Human Au-
tonomy brought together researchers
and PhD students to critically examine
how technology shapes, supports, or
undermines human autonomy. Through
expert talks—from Al and manipulation
to relational autonomy and neuroen-
hancement the participants got some
wonderful insights. The participants

of the course wrote after the course

a series of insightful blogs, wherein
they explored diverse contexts—from
Al productivity tools to military health
monitoring—revealing the complexity of
designing for autonomy.

Several blogs questioned who bene-
fits from automation, for instance in
Automating Autonomy: for whom and
by whom?, while others, like Siri, how
am I?, critiqued the individualisation of
self-monitoring technologies through
the lens of relational autonomy. The
tension between frictionless design and
meaningful engagement was explored
in Giving up on autonomy in the name
of autonomy, highlighting how conveni-
ence can paradoxically erode agency.

Other contributions focused on value
conflicts and the need for context-
sensitive design, such as in Conflicts
when Designing for Autonomy and Is
Autonomy Overrated?, which advocated
for vulnerability-based approaches in
elder care. The blog posts Lean on me
and Maintaining the Spirit of Human
Autonomy emphasized the importance
of supportive relationships and trust in
sustaining autonomy.

Innovative perspectives emerged in
Al-Based Clinical Decision Support
Systems as a Patient-Power-Up, which
reimagined patient empowerment
beyond traditional involvement, and
Tracking Troops, which examined au-
tonomy under institutional constraints.
Together, these reflections underscore
that designing for autonomy is not a
one-size-fits-all endeavour. It requires
ethical sensitivity, contextual aware-
ness, and a willingness to embrace
complexity—principles at the heart of
this course.

This course was organized in collabo-
ration with the OZSW and 4TU Centre
for Ethics and Technology. Read the
blogs on the 4TU website:
https://www.4tu.nl/ethics/blog/
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