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Abstract: Technology bears the potential to empower peo-
ple – to help them tackle challenges they would otherwise
give up on or not even try, to make experiences possible
that they did not have access to before. One type of such
technologies – the application area of the thesis presented
here – is health and wellbeing technology (HWT), such as
digital health records, physical activity trackers, or digi-
tal fitness coach applications. Researchers and companies
alike often claim thatHWTs empower people to live health-
ier and happier lives. However, there is reason to challenge
and critically reflect on these claims and underlying as-
sumptions as more and more researchers are finding that
technologies described as empowering turn out to be “dis-
empowering”. This critical reflection is the starting point
of the thesis presented here: Can HWTs really empower
people in their everyday lives? If so, how can we design
for empowerment?

In my cumulative dissertation, I combine studies
on existing HWTs, such as patient-controlled electronic
health records and personalized mobile fitness coaches
with the development of novel prototypes such as trans-
parent digital fitness coaches that communicate their ra-
tionale to the user. By reflecting on these case studies,
I come to revisit the sometimes washed-out meaning of
“empowerment” in “empowering technologies”; I intro-
duce a framework to establish conceptual clarity; and
I suggest three principles to design for empowerment
based on my own work and the Capability Approach by
Sen andNussbaum that aim to informand inspire research
on HWTs and beyond.
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1 Introduction

The vision to empower people with technology has ap-
peared in numerous HCI keynotes [24, 37] and articles [8,
27, 20]. Beyond the HCI community it has been dis-
cussed in disciplines such as computer ethics [17] and
medicine [31] and appeared in many technology compa-
nies’ mission statements: Microsoft, for example states
“Ourmission is to empower every person and every organi-
zation on the planet to achieve more.”[26], while the mis-
sion of Fitbit is to “To empower and inspire you to live a
healthier, more active life”[10].

In the application area of this thesis – health andwell-
being – it is often assumed that HTWs empower people
based on the following rationale: The state of our physical
andmental health determines our abilities – our “power”.
Consequently, health problems, such as diabetes, demen-
tia, or depression can be a very disempowering experi-
ence. Researchers in both medical and computer science
hence hope that technology can help people to prevent or
overcome this disempowerment, in other words to better
care for their physical and mental health. The number of
different technologies designed for this purpose is rapidly
increasing. It ranges from sensors that track body signals
such as respiration, physical activity, nutrition, and sleep
to health records or platforms that keep track of a per-
son’s illness trajectory and provide behavioral recommen-
dations. However, several authors have raised concerns
that technologies that are described as empowering, can
end up ultimately disempowering people [21, 40]. These
doubts are closely related to HTWs being associated with
feeling stigmatized [27], patronized [11, 21] and expected
to manage complex conditions oneself [33]. Moreover,
HTWs made people more pessimistic about their health
condition [25], increased feelings of anxiety, failure or
self-hatred [22], and even increased symptoms [6, 39].

In my thesis, I investigated different approaches to
designing HWTs and how they empower their users. In
section 2, I give an overview of my case studies and ex-
plain how they led me to revisit my understanding of em-
powerment. To understand what counts towards empow-
erment in the HCI literature, my colleagues and I con-
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ducted a structured literature survey and created a four-
dimensional framework of empowering technologies, in-
troduced in section 3. Finally, in section 4, I build on my
own work (section 2), the framework (section 3), and the
Capability Approach (CA) by Sen [38] and Nussbaum [28]
and suggest three principles for designing empowering
technologies.

2 Case studies on empowering
HWTs

Below, I subsume my case studies in the domain of
HWTs in three interaction paradigms because they serve
as clear and strong metaphors and catch properties of
technology that I believe are vital for their empower-
ing and disempowering qualities: computer-as-tool and
computer-as-partner as described by Beaudouin-Lafon [2],
and computer-as-intelligent-tool (added by me).

2.1 Computer-as-tool
In Beaudouin-Lafon’s words, technology in this paradigm
“extends human capabilities through a (very sophisti-
cated) tool, just as the invention of the wheel allowed us
to transport heavy loads over long distances” [2]. HWTs in
this paradigm typically provide data tracking and analysis
features that allow users to investigate their own health
data.

Inmy research I investigated, for example, the use and
non-use of patient-controlled electronic health records
(PCEHR) [33] – a technology often assumed to empower
patients to take control of their own health [31]. In obser-
vations and interviews with 16 patient families, I found
that PCEHRs empower only thosewith a very proactive, so-
called approach-oriented coping style. Other users were
overwhelmed by the data presented or intimidated by the
perceived obligation to engage with them. I, hence, con-
cluded that even though PCEHRs foster patients’ aware-
ness and knowledge about their health condition, they of-
ten do not feel empowered. This finding resonates with
other work concluding that healthcare technologies often
mirror system not individual goals [40]. As a way to meet
users’ individual needs, I explored personalization mech-
anisms in the second group of case studies.

2.2 Computer-as-partner
To cite again Beaudouin-Lafon, this paradigm “embodies
anthropomorphic means of communication in the com-

puter, such as natural language, so that users can dele-
gate tasks” [2]. HWTs in this paradigm include personal-
ized health and wellbeing coaches that adapt to users’ in-
dividual characteristics and goals by tailoring, for exam-
ple, recommendations, communication style, or motiva-
tional strategies to suspected needs of the user.

Over the last years, researchers have presented mul-
tiple systems that combine behavior tracking with rec-
ommendation algorithms and as a result suggest benefi-
cial food and physical activity choices optimized to the
user’s daily routine [3, 30]. In my work, I contributed to
this line of work by investigating how the motivational
strategies [34] and the communication styles [35] of digi-
tal health and wellbeing coaches can be adapted to the in-
dividual user, both yielding promising results. For exam-
ple, in a study using Personal Value Theory and the The-
ory of Planned Behavior, my co-authors and I found that
users’ value structure has significant influence on their
motivation to work out with a digital fitness coach [34].
The correlation between users’ behavior and their motiva-
tional structure can, in turn, be used to make digital fit-
ness coaches more persuasive and effective, e. g. by craft-
ing more convincing arguments.

On one hand such technologies might empower a
wider rangeof users to implement ahealthy lifestyle and to
ultimately achieve greater wellbeing (assuming that pro-
vided recommendations will help to lead them there). On
the other hand, intelligent personalized systems seem to
go against users’ sense of agency as users tend to overtrust
and naively rely on them [7, 15] (and I will elaborate onmy
reasons to consider a sense of agency vital for empower-
ment in section 4). Hence, I turned to exploring ways to
prevent overtrust and foster users’ sense of agency by al-
lowing them to scrutinize the systems’ functioning in the
computer-as-intelligent-tool paradigm.

2.3 Computer-as-intelligent-tool

I added this paradigm to combine the advantages of the
other two, namely the technical possibilities of computer-
as-partner with the ultimate power of decision that users
possess in computer-as-tool. In this paradigm, compu-
tational possibilities are leveraged to help people best
achieve their goals. However, at the same time we strive
to maintain system transparency, foster users’ awareness
and embrace their decision power. HWT that follow this
paradigm are intelligent personal coaching systems that
disclose their functioning on demand to render it as a tool.

The importance of transparency in intelligent systems
has long been discussed in academia. Making an intel-
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ligent system and its underlying design decisions trans-
parent, i. e., explaining how the system works, has been
shown to improve users’ mental models of that system [18,
19]. Improved mental models, in turn, contribute posi-
tively to user satisfaction and perceived control [19] as well
as to overall trust in the system [23] and its decisions and
recommendations [5, 32].

In my own work, I wanted to understand how in-
troducing transparency in HWTs can help users to de-
velop appropriate levels of trust and increase their sense
of agency and control. However, transparency in intelli-
gent systems is currentlynot common in industry andprior
work does not offer guidance on how to integrate trans-
parency in an existing system [9]. Hence, my colleagues
and I explored ways to do so in a six-months project with
the company Freeletics, which provides personalized dig-
ital fitness coaches. In this complex real-world design sce-
nario, we developed several concepts to help users under-
stand which information is used by the “coaching intel-
ligence” to calculate their workouts. The evaluation was
positive: users mental model improved after interacting
with the prototype. As many designers of intelligent user
interfaces might face similar challenges when integrat-
ing transparency, we extracted our learnings in a stage-
based participatory process for designing transparent in-
terfaces incorporating perspectives of users, designers,
and providers [9]. Our concepts and process are explained
in detail in the publication [9] and the supplemental ma-
terial.

Reflecting on the above described case studies, I tried
to get to the bottom of what makes HWTs empowering. In
the final stage of my thesis, I therefore (1) analyzed how
other HCI researchers have used the term and (2) formu-
lated three principles for empowering technologies draw-
ing on the CA by Sen andNussbaum andmy own research.
The former resulted in a four-dimensional framework pre-
sented in section 3; the latter are presented in section 4.

3 Conceptual clarity

To understand what researchers who describe technology
as empowering or disempowering refer to, my colleagues
and I conducted a structured literature survey of HCI work
using the term “empowerment”. To complement our find-
ings, we consulted work in social and political sciences
(for details on our methodology please refer to [36]). The
result was: Researchers’ concepts of empowerment differ
widely. In fact, they differ in (at least) four dimensions,

which we subsumed in a framework of empowering tech-
nologies. In brief:

First, researchers’ concept of power differs: Some re-
fer to power as a means to get other people to do what
theywant while others see it as an ability to do something.
These twodifferent concepts have been labeledpower-over
and power-to [1]. People with an understanding of power-
over would refer to a system that helps a community to
confront policy makers as empowering as it helps users
to regain power that other people have over them. In con-
trast, peoplewith anunderstanding of power-tomight find
their smartphone is an incredibly empowering technology
because it allows them to do so many things they would
otherwise not be able to (talk to their aunt in Canada, find
the next petrol station and the best route to get there, look
up the stock prices, to name some examples).

Second, the outcome of empowerment can be on dif-
ferent levels: Are you empowered if you feel powerful, if
you know more, or if you are able to do things you other-
wise could not? This distinctionwas adopted from the the-
ory of psychological empowerment by Zimmerman [41].
We included it in our framework because the three compo-
nents can contradict each other, so being clear about one’s
focus helps to prioritize: For example, a digital health
record that tells you everything about your genetic predis-
positions increases your self-knowledge but at the same
time you might feel horrible or helpless. Or, think of a sys-
tem that uses hidden balancing to allow people with dis-
abilities to compete with able-bodied peers – it helps them
to feel more powerful but for the cost of truthful feedback
(see [13]).

A third difference between systems is that some em-
power users primarily during system use, for example, a
prosthesis, while others empower beyond system use, for
example, an educational system that helps you to build
a new career. Accordingly, we distinguish between per-
sistent and transient empowerment (again based on work
by Zimmerman [41]). Clearly defining the intended per-
sistence of empowerment can help to address concerns
about software systems “eroding skills, diminishing con-
textual and critical thinking, and creating a culture of dis-
traction and dependency” as put by the author and CHI’17
keynote speaker Nicholas Carr [4]: For example, while a
navigation system allows us to effortlessly navigate previ-
ously unseen territory (short-term, or transient empower-
ment) – it also leads us to depend entirely on it, so that
we are (followingCarr’s argumentation) todaymuchworse
in navigating without technology than our grandparents
were. To address this, system designers might ask how
they can design systems that improve people’s ability to

Brought to you by | Göteborg University - University of Gothenburg
Authenticated

Download Date | 10/13/19 12:27 PM



62 | H.Schneider, Designing for empowerment – An investigation and critical reflection

navigate without technology (if this is considered an im-
portant skill).

Finally, researchers differ in their approach to devel-
oping empowering technologies. Often, we identify a need
for empowerment from a third person perspective: For ex-
ample, US-based scientists expected that children in de-
veloping countries would benefit highly from owning a
laptop for educational purposes and founded the initia-
tive “One Laptop Per Child”.1 This need for a laptop was
not expressed by the children themselves. In contrast,
other researchers stress that “power can not be given, only
taken”[16]. Following this argument, empowering technol-
ogy has to be designed from the perspective of the ones
that shall be empowered. However, both perspectives have
their justifications.

As demonstrated by the above described dimensions,
research in HCI has not agreed on a common under-
standing of empowering technologies. In the next section,
I therefore propose three principles that might serve as
a minimal conceptual basis – building on my own work
and the Capability Approach (CA) by Sen [38] and Nuss-
baum [28].

4 Principles of empowering
technology

The CA has been pioneered and developed by Nobel-prize-
winning economist Amartya Sen and philosopher Martha
Nussbaum [28, 38] and has become influential, e. g., in
welfare economics, international development and hu-
man rights. Recently, several authors in computer ethics,
philosophy and Information and Communication Tech-
nology for Development (ICT4D) have suggested the CA as
a useful lens to analyze ethical implications of technology,
and specifically to what extent they empower people (e. g.
Johnstone [17], Oosterlaken [29]). Inmywork, I follow their
argument and their calls to developpractical design guide-
lines and tools that operationalize the CA for technology
design.

In brief, the CA states that the freedom to achievewell-
being is of primary moral importance and can be under-
stood in terms of people’s capabilities, that is, their real-
istic opportunities to do and be what they have reason to
value. Understood in this way, an increase in capabilities
is equivalent to empowerment. Capabilities represent the

1 http://one.laptop.org/

power of the individual (or group) to avoid harms, pur-
sue valued forms of living, and to make reasoned determi-
nations of what is to be valued [17]. In other words, they
represent the choices the individual has – but note that
not all choices are relevant but only those “among val-
ued alternatives” [17]. The ethical maxim of the CA implies
that a just society is one in which the opportunity to de-
velop and express capabilities is provided to all. Below,
I draw on the CA to outline three principles, which I feel
can add a valuable perspective to the discussion on em-
powerment in HWTs. By doing so, I try to balance inher-
ent philosophical intricacies of the CA with the need for
practical and actionable advice for technology design (as
discussed in [29, 17]).

4.1 Offer choices

According to the CA, the freedom to make choices is a
value in itself. Johnstone emphasizes this when stating
that capabilities or empowerment include “both the ca-
pacity to make rational determinations of value and to re-
alise them” [17]. This is interesting, when we think of algo-
rithms that to make recommendations and decisions for
us. For example, a social media feed presenting person-
alized content without adequate control mechanisms pro-
vides only one choice to users: to use it or not to use it.
Similarly, a food recommender, a digital fitness coach and
a navigation system do not foster a sense of agency but de-
liver the impression that the recommended choice is the
optimum. It is easy to imagine a future inwhichusers come
to rely more and more on the output of such algorithms,
critical thinking diminishes (as described by Carr [4]) and
power converges in the hands of technology developers
(as described by Harrari [14]). An approach to developing
technology based on the CA reminds us of the importance
of fostering choice and upholding users’ agency. Of the
technologies in my case studies this principle is well re-
flected in the paradigms computer-as-tool and computer-
as-intelligent-tool but less so in computer-as-partner.

4.2 Offer valued alternatives

However, offering choice alone is not enough if it does
not reflect users’ needs, goals, and values – as the CA de-
cisively emphasizes. This might seem trivial, because it
is well-reflected in the traditions of user-centered design
(UCD) and participatory design (PD). However, I think it
is worth being pointed out, because (1) it might provide a
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currently missing philosophical foundation to these tradi-
tions and (2) it is less self-evident than it might seem:

(1) In UCD and PD, user participation is often seen as
a method – an instrument to reach pre-set goals such as
technology adoption. Here, the CA can contribute a philo-
sophical foundation [12, 29]. This means that based on the
CA practitioners can define and challenge project goals
from an ethical perspective and underpin their design de-
cisions with ethical arguments.

(2) In my research, I found that HWTs do not nec-
essarily meet users’ needs, goals and values [33]. Simi-
larly, others have criticized that these technologies encap-
sulate external goals (e. g., think of technologies encour-
aging people to “adhere” to medication or other therapy
regimes) [21, 40]; these goals are oriented tooptimal health
achievement as opposed to the realistic aims and values of
peoplemotivated by broaderwellbeing needs. Hence, they
do not meet people “where they are”.

Outside of the domain of health and wellbeing, re-
searchers and practitioners have raised broader concerns
about the value-alignment of technologies and their users:
For example, Harry Brignull coined the term dark patterns
to spread awareness of “tricks used in websites and apps
that make you buy or sign up for things that you didn’t
mean to”.2 On a similar note, Tristan Harris, formally ethi-
cist at Google, founded the “time well spent” movement.3

Its aim is to spread awareness of “screens [that] threaten
our fundamental agency. Maybe we are ‘choosing’ but we
are choosing from persuasive menus driven by companies
who have different goals than ours”.4 Hence, it might be
about time to (re)articulate the principle to design for peo-
ples’ needs, goals and values.

4.3 Acknowledge both experts’ and users’
perspectives

Considering the debate between a participatory and an ex-
pert design mindset (the fourth dimension described in
section 3), the CA offers an interesting perspective as well.
On the onehand, participatorymethods are to be preferred
from a moral perspective – out of respect for people’s
agency [29]. On the other hand, if disadvantaged people
have come to accept their personal circumstances, we can
according to Sen [38] not conclude that there is no injus-
tice in their situation due what he calls the phenomenon
of adaptive preferences:

2 https://darkpatterns.org
3 http://humanetech.com
4 http://www.tristanharris.com/essays/

“Our desires and pleasure-taking abilities adjust to cir-
cumstances; especially to make life bearable in adverse sit-
uations. [...] The deprived people tend to come to terms with
their deprivation because of the sheer necessity of survival;
and they may, as a result, lack the courage to demand any
radical change, and may even adjust their desires and ex-
pectations to what they unambitiously see as feasible.”

To still apply participatorymethods in a situationwith
adaptive preferences, Oosterlaken [29] suggests to explic-
itly address people’s capabilities to participate in the de-
sign of technologies themselves. Such capabilities may in-
clude “information, knowledge, evaluation, participation,
and authority” [29].

4.4 Consider diversity of contexts and
humans

According to Sen and Nussbaum, new opportunities are
only empowering when they can be realized. For example,
a bike has the characteristic of transportation but only for
an able-bodied person using it. The factors that have to be
in place for a person to realize the capability (in this case
moving from one place to another) are called conversion
factors.

This concept renders digital technology a particular
versatile tool for empowerment, because it can dynami-
cally adapt to different users and context: Developing ef-
fective adaptation algorithms has been a topic for research
for over 30 years and is accelerating thanks to newly devel-
oped machine learning algorithms. If the capability that
technology shall support is well defined and conversion
factors are well understood, we can develop algorithms
that adapt the technology dynamically to provide the ca-
pability to a wider range of users in a wider range of con-
texts/environments.

4.5 Summary and conclusion

I started my dissertation (and this article) by noticing the
widely assumed and advertised potential of HWTs to em-
powerpeople.However, at the same time, newlypublished
research increasingly reported negative effects of HWTs of
people’s quality of life. I, hence, conducted a series of case
studies to understand when and how HWTs can empower
people, which I subsume under the paradigms computer-
as-tool, computer-as-partner, and computer-as-intelligent-
tool. I then revisited the notion of empowerment (as a re-
sult of a reflection on these case studies) and conducted
a structured literature review on HCI research using the
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term empowerment – together with my colleagues. The re-
sult was a four-dimensional framework (and a classifica-
tion of HCI research in different lines of empowerment re-
search in the corresponding paper). Based on these find-
ings, I identify the need to base research on empowering
technologies on a firmphilosophical foundation and I sug-
gest to take inspiration of the CA, developed by Sen [38]
and Nussbaum [28].
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