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Abstract What do we mean by good healthcare, and do machines threaten it? If 
good care requires expertise, then what kind of expertise is this? If good care is 
“human” care, does this necessarily mean “non-technological” care? If not, then 
what should be the precise role of machines in medicine and healthcare? This 
chapter argues that good care relies on expert know-how and skills that enable care 
givers to care-fully engage with patients. Evaluating the introduction of new tech-
nologies such as robots or expert systems then requires us to ask how the tech-
nologies impact on the “know-how” expertise of care givers, and whether they 
encourage a less care-full way of doing things. What role should which technolo-
gies play in which tasks and practices? Can we design and use them in such a way 
that they promote care-full and engaged ways of doing things with people? It is 
concluded that new machines require new skills to handle the technology but also 
and especially new knowing-how to handle people: knowing how to be care-full 
and caring with the technology. Good care is not about something external called 
“ethics” but about how things are done in medical and care practices. Machines 
are welcome if they contribute to this more knowledgeable, skillful, participatory, 
engaged, and caring way of doing things. This vision of good care enables us to 
evaluate new technologies and encourages care givers, care receivers, and other 
stakeholders to explore better ways of designing, regulating, and using them.

1  Introduction

When in the 20th century car production was automated, this caused a number of 
problems. One problem was unemployment: suddenly the skilled work of many 
laborers was no longer needed; machines took over their job. This is why those 
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who owned the factory introduced conveyer belts and robots in the first place: they 
wanted to reduce production costs. This also tends to be one of the reasons why it 
is proposed to use machines in medicine and healthcare. The argument presented 
to us is that due to ageing of the population, more care workers are needed, but 
that in the present economic circumstances we cannot afford them, and that there-
fore we need robots and other high tech to do at least part of the work, both in 
places such as hospitals but also at home. As Sparrow and Sparrow remark: “It is 
remarkable just how much robotics research, if it is not being sponsored by the 
military, is promoted by appealing to the idea that the only way to deal with a 
looming demographic crisis is to develop robots to look after older persons!” [10, 
p. 142] Today the argument mainly focuses on defending home care. Keeping peo-
ple as long as possible in their own homes does not only respect their own wish to 
live independent lives; it also saves money.

There are a number of objections one could make in response to this argument 
and I believe we should be highly critical of policies that endorse it, whether at the 
level of government or at the level of specific healthcare institutions such as hospi-
tals, insurance companies and other organizations. But the main reason why most 
people worry about robots in medicine and healthcare has little to do with labor 
and economics as such. Rather, they are concerned about the quality of care, and 
here the analogy between industrial production and healthcare no longer seems to 
work. Whereas few people think that the fact that their car is made by robots has 
huge implications for the quality of the car, they (rightly) worry about the quality 
of healthcare when robots do the job. The way of “production” seems to matter to 
the very “product” in question. Whereas in the case of car production, the ethical 
concerns are mainly extrinsic to the practice and its values, in the case of medicine 
and healthcare, the ethical concern is intrinsic to what care is all about. Care is 
supposed to be “human”, “warm”, and so on, whereas technology is associated 
with the non-human. Machines are perceived as “cold”.

Indeed, the idea of using robots in healthcare evokes images of hospitals and 
homes for the elderly where no human care givers are present, images of elderly 
people abandoned and lonely in homes that have turned into automated care cap-
sules. Do we really want to push our most vulnerable fellow humans into the 
hands of machines? Robots in healthcare then become synonymous to the dehu-
manization of healthcare, which would mean a healthcare that defeats its very 
raison d’être: it was supposed to care, but it only delivers “services” and “prod-
ucts”. It was supposed to be about people, not about “clients”, objects, things, and 
machines. What are we doing? Is it this world we want?

Moreover, if we replace physicians by medical expert systems, it seems that 
something is lost, although just as in the case of care robots it is not obvious what 
precisely it is that we miss. Can robots be(come) “experts” in medicine and health-
care, in the same way as physicians and nurses are experts? Would we trust a 
robotic surgeon? Would we be happy to consult a robotic doctor? We worry about 
the quality of medicine, but our intuition needs further work. We are pretty sure 
about what we do not want. But articulating what we mean by “good”, “ethical” 
medicine and healthcare is a harder question.
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This chapter reflects on the question “What do we mean by good medicine and 
good care, and do machines threaten it?” It presents an argument about this prob-
lem that takes seriously the worries about the quality of care—both worries of the 
general public and concerns voiced in the ethics of robotics literature—but it also 
offers a more nuanced view of the role of technology in good medicine and health-
care. Moreover, it also reflects on the meaning of “expertise” and “ethics” in this 
domain.

In order to address the main question concerning the quality of care and its 
relation to technology, I will ask two more specific questions, which start from the 
assumptions implied in the previous discussion about medical and care expertise 
and about the quality of care: the assumptions that (1) good care is “expert” care 
and that (2) good care is “human” care. The first question is: If good medicine 
and healthcare requires expertise, then what kind of expertise is this, and who has 
or can have this expertise? The second question is: If good care is “human” care, 
does this necessarily mean “non-technological” care, does it exclude machines? 
And if not, then what is and what should be the precise role of machines in good 
medicine and healthcare? Let me start with the first question.

2  “Good Care Is Expert Care”

Our current systems and practices in medicine and healthcare rely heavily on 
expert knowledge. In the past 500 years, modern medicine has divorced itself from 
Aristotelian and medieval thinking about the human body and from what it came 
to regard as “charlatan” physicians and surgeons. After banning the magicians 
and healers, it has firmly based itself on hard science, on knowledge gained from 
experiments, on evidence. This modernization of healthcare has also implied its 
professionalization. In the current (mainstream) medical system, there is no room 
for “hobbyists”. Modern medicine is thoroughly professionalized. It requires years 
of study and professional training before students are allowed to practice medicine 
or work as a nurse. But what does “expertise” mean in this domain? What kind of 
“expert” knowledge do these professionals have? And can machines have that kind 
of knowledge?

To answer these questions, it is helpful to distinguish between two kinds of 
knowledge. One is “know-that” and concerns theoretical knowledge, the knowl-
edge one can learn from textbooks and lectures, from cases described in the 
literature, from instruction manuals and from databases. This seems to be the 
predominant meaning of “expertise” when people talk about “medical exper-
tise” or “care expertise”. Professional physicians know a lot about diseases, 
medicines, and so on. Nurses are also educated to “know” things in this sense. 
However, the quality of medicine and healthcare also depends on a different kind 
of knowledge which is usually labeled as “know-how” or “tacit knowledge” [8], 
and which is of a more practical and personal kind. If a surgeon had only text-
book knowledge about the human body but had never worked on a patient, she 
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would not be regarded as a medical expert. She would “know” a lot in the first 
sense of know-that (theoretical knowledge), but she would know very little in the 
second sense of know-how. Similarly, we would not trust ourselves to a doctor 
who would know a lot about diseases but has never seen a patient in his practice. 
And the expertise a nurse has cannot in any way be divorced from his practi-
cal experience with patients and with specific nursing tasks such as delivering 
specific medicines to patients, washing a patient, lifting a patient, dealing with 
a confused elderly person, and so on. What is needed, it seems, is not only theo-
retical knowledge but also knowledge of a more practical kind, knowledge that 
stems from practical experience and practical engagement with people and, as I 
will argue below, with things. This knowledge requires many hours of training, 
since practical experience is its basis. It is a knowledge that is embodied, that is 
part of being a skilled practitioner.

This does not mean that theoretical knowledge is obsolete. Explicit instruc-
tion, protocols, textbook knowledge, etc. can play a role, albeit perhaps only in 
the beginning. But full-blown expertise is something else. Dreyfus and Dreyfus 
have argued that expertise requires one to develop skills [6] and that “expertise” 
requires various stages of development: whereas novices need to rely on rules and 
guidelines [5], experts have a more intuitive grasp of the situation, a tacit under-
standing or know-how based on experience. This can and has been applied to 
healthcare. For example, influenced by Dreyfus, Benner has studied how nurses 
become experts by acquiring skills. Experience enables them to better respond to 
situations; by means of engaged and involved in the practice, they develop an intu-
itive grasp of the situation [2].

Moreover, professional medical practice and care practice also requires that the 
person can deal with ethical problems. Now many practitioners and, unfortunately, 
many philosophers, assume that ethics is mainly a matter of know-that: knowing 
values and ethical principles, knowing ethical theories, knowing what we can learn 
from textbooks in (medical) ethics (e.g., [1]). Moreover, many people assume that 
ethics is mainly a constraint, something that renders their practice difficult, some-
thing that gets in the way of what they actually want to do and actually do. This 
also assumes that ethics is something that is fundamentally different from their 
practice, from their core business.

The view of ethics I will try to articulate, by contrast, acknowledges that the-
oretical knowledge about ethics can have a role in ethical education, perhaps in 
the beginning, as the Dreyfus model suggests, but that ethics is also and proba-
bly mainly a matter of know-how: of knowing how to deal with ethically charged 
situations when they arise within a specific practice such as medical care and 
healthcare. This ethical know-how is not divorced from the “technical”, practi-
cal know-how one acquires as a practitioner, but is rather to be seen as a dimen-
sion of it. “Ethics” is then not an alien intruder but belongs to the practice. This 
view of ethics assumes that professionals want to deliver good care, and that this 
good care is therefore not only “good” in a technical sense but also “good” in an 
ethical sense. The ethics is in the very aims of the practice and in how one does 
things, in practice. Ethics is then directly related to the care practice and to the 
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quality of care, rather than being a kind of policeman standing on the side lines of 
the practice. It belongs to the skills of the professional, partly as a separate skill  
(e.g., the skill of reasoning), but mainly as deeply connected to the so-called 
“technical” skills. Being a “good” doctor or being a “good” nurse includes being 
“ethical” by definition. It is about doing good things and doing them in a good 
way. The practice itself is ethical. “Doing ethics” is not a separate kind of activ-
ity; practicing as a professional doctor or as a nurse, being an “expert” in these 
domains just includes “doing ethics”. There is no meaningful and no fundamental 
distinction between “doing the things a doctor or a nurse does” and “doing ethics”. 
It is about being able to solve problems, having the skills to do so, and this is both 
“technical” and “ethical”.

If we ask whether machines can be(come) medical experts, nurses, and so on, 
then presuming this is a good question to ask (I will criticize this question in the 
second part of this chapter), we now have clear general criteria for assessing their 
expertise. In order for a machine to become an expert in medicine and healthcare, 
the machine must have at least the following kinds of knowledge:

(a) The machine must know-that; that is, it must have the necessary theoretical 
knowledge; for example, about the workings of the human body, about dis-
ease and ageing, about the causal relations we know from experiments, about 
the theories and the evidence we have collected in books and databases;

(b) The machine must know-how; that is, it must have the necessary skills; for 
example, as a machine surgeon or as a machine nurse, and it must learn those 
skills on the basis of experience;

(c) The machine must be an “ethical” machine, in the sense that it must have the-
oretical knowledge about ethics, but it must also have “ethical skills” in the 
sense that it must “do good” as a medical and nursing machine, it must be 
part of good practice, producing quality, and it must be able to solve ethical-
medical problems that arise within the practice.

Developments in artificial intelligence and robotics clearly demonstrate that 
machines become better “experts” and have the potential to become “ethical” in 
the sense of having know-that, theoretical knowledge. Think about chess com-
puters, for example, or current expert systems in medicine. It is, however, highly 
doubtful that they can fully meet criteria (b) and (c). Of course, machines can do 
many things. For example, they already fly airplanes. Pilots can doze off in their 
cockpits; the computer pilots the plane and it is pretty good at it. It is imagina-
ble, in principle, that in the future we could have surgical robots or care robots 
that do some things automatically. Surgeons can doze off then, or at least some-
times. However, there are at least two questions to ask here. First, does this count 
as “having skills” in the rich sense of the term explained above, and second, even 
if it were to count as “having skills” in that sense, is something missing, perhaps 
something “human”, that we may not need in the case of flying a plane but that is 
essential in the case of medicine and healthcare?

In order to answer the first question, I propose that we distinguish between two 
notions of “skill”. The first notion is a purely technical and functional one and 
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there is no doubt that robots can learn skills in this sense. For example, driving 
a car can be automated today in the sense that the machine can accelerate, steer, 
stop, etc. without human intervention and, increasingly, can keep the car on the 
road without driving into other cars or into a wall of a building. Cars, planes, and 
other machines can be programmed in doing that, and have an increased capabil-
ity to learn from “experience”. However, as with airplanes, things become more 
complicated when unexpected situations arise (e.g., a child suddenly crossing the 
road, risk of a plane crash), when human judgment is needed, when human intui-
tions and emotions are needed, when social situations are to be taken into account. 
The skills that are needed in these situations seem to presuppose an embodied kind 
of knowledge that seems to be tied to our human way of being-in-the-world, and 
which is required for coping with non-routine problems. I do not have much space 
to further discuss this matter here (it would require, for example, a discussion and 
extension of Dreyfus’s critique of AI), but let me say a little more about this sec-
ond notion of “skill”.

Of course, current AI and robotics is advancing. For example, progress is being 
made in machine learning. But the point is that even if machine learning can solve 
some problems, machine learning is not the same as human learning and cannot 
lead to the kind of coping skills we have as human experts, the kind of exper-
tise Dreyfus and Dreyfus [6] describe. Machines can follow rules, make infer-
ences from the information their sensors give them, operate things, but they lack 
intuition, emotion, and judgment. Although current developments in robotics may 
give machines more than “beginner’s knowledge” since rule-following is extended 
with learning capacities in real environments, machines still lack the highest, full-
est kind of expertise, which is required when technical and ethical challenges are 
not routine. Machines may acquire some competence, but not full expertise that 
includes the skill to do what is best in very complex, unexpected situations where 
human lives are at stake. They may be programmed to show behavior that is con-
sidered ethical (to achieve certain outcomes that are considered ethical) by what 
Moor calls “implicit ethical agents” [7], for example an automatic pilot, and they 
may even be able to represent ethics (“explicit” ethical agents in Moor’s sense) or 
even “reason” about ethics based on ethical principles (which some philosophers 
might consider to be sufficient for full moral agency). But none of these forms 
of competence meet the criterion of ethical expertise (and hence full, human-like 
moral agency) if we define ethical expertise as crucially including skills based on 
personal and lived experience in engaging with things and people. It is this techni-
cal-ethical expertise, based on personal experience as a human being that we value 
so much in humans. It is this expertise we think human pilots have as opposed to 
automatic pilots, and it is the reason why we still have pilots in the cockpit and 
presumably will still have for a long time. It is this expertise we want military 
commanders and human pilots to have and why we want them to be “in the loop” 
or at least “on the loop”, even if drones can be developed that operate autono-
mously. It is this expertise we still need when our car has a difficult problem and 
needs to be diagnosed and repaired, even if the car is produced by robots and even 
if routine repair tasks could be done by a robot. We need the expertise and the 
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craftsmanship of the humans, for example, to make judgments about risks. It is 
this expertise and these skills we assume surgeons have, and it is the reason why 
we do not replace surgeons by machines but let surgeons use robots.

A second question, however, is a different one: even if machines had those 
skills and that kind of expertise, would there still be something wrong about 
replacing human care givers by machines? Even if robots could cope with the 
most difficult technical-ethical situations, would it still be problematic to replace 
human care givers by machines?

3  “Good Care Is Human Care”

The assumption behind the philosophical intuition that good care is human care, 
is not only that we need human expertise to cope with hard technical-ethical prob-
lems, but also and maybe especially, that there is something intrinsic to medi-
cal care and practice that would be missing if we replaced doctors and nurses by 
robots. Here the worry is not so much about the term “expertise” in “care exper-
tise” but rather about “care”. As I suggested in my introduction, we associate 
medicine and healthcare not only with getting the right things done (in technically, 
but also as I have argued in ethically difficult situations); they also seem to have 
something to do with how those things are done. We associate “care” not only 
and maybe not even mainly with “delivering” care, with “services”, but also with 
“caring for” and “caring about”, with “being careful” and “being caring”. What 
we worry most about when we meditate on the nightmare scenarios offered in my 
introduction, is perhaps not so much that the robots in question will not be good 
in “delivering care” (e.g., being successful at performing surgery, being good in 
delivering medicines and food at the right time, being effective in monitoring and 
alarming in a home care situation, etc.), but that they will do all those things in a 
“machine”-like way, by which we mean: in a cold, uncaring way.

Indeed, when in the literature concerns about machine care are voiced, for 
example, about potential reduction of human contact [9], indeed the ‘reduction 
of what is often already minimal human contact’ [10, p. 152] in interactions that 
involve vulnerable users such as sick people, young children, or elderly people 
[11], I think this is the underlying worry which needs further articulation and 
philosophical discussion. The problem is not so much that care robots are non-
biological and non-human as such, say the problem of their ontological status; the 
deeper problem is rather that we worry that robots would not do things in the way 
a good doctor or a good nurse is supposed to do things, that is, in a caring way, 
in a way that shows concern with the well-being, feelings, and experience of the 
patient or the elderly person. We do not want “routine” care or “automatic” care if 
this means care-less, unconcerned, “cold” care.

For example, Sparrow and Sparrow argue that if we care for someone, we take 
their hand, stroke them, etc. and robots are not capable of that—at least not in a 
caring way—since they are not the “biological corporeal entities with particular 
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limitations and frailties” we humans are [10, p. 154]. But the problem is not the 
biology as such, but that this biology is the basis of embodied thinking and under-
standing, including understanding “facts about human experience and mortality” 
[10, p. 154], and of our capacity for shared suffering, all of which seem to be 
necessary for genuine care which robots lack. Human embodiment is the basis of 
behaviour and gestures that are appropriate to real care. Sparrow and Sparrow con-
clude: “Robots cannot provide the care, companionship, and affection that older 
persons need” [10, p. 156]. Although I have been critical about their claim that 
care robots therefore deceive users (I discuss this issue elsewhere), their discussion 
clearly shows again what we want: care givers that do not only provide “care ser-
vices” but also, or rather, “care” in the sense of being affectionate, “caring”.

Now if this is what is required (e.g., a necessary condition) for good care, then 
it seems that those who wanted to make a case for machines in medicine and 
healthcare are in big trouble. Even if they could somehow show, or (more likely) 
promise that machines can be “experts” in this domain, they do not seem to have 
any evidence for the claim that machines can “care” in the sense of “caring about”, 
“caring for”, “showing and feeling concern for”, and so on. Unless they could con-
vince us that machines can and will have feelings, can and will have subjective 
experience, they cannot argue that machines can fulfill what has turned out to be 
this necessary condition for good care.

However, there is nevertheless a problem with the view that good care is 
human care, at least if it is framed as a “humans versus machines” question. The 
assumption seems to be that we either have human care OR we have robotic care 
with humans removed from the scene. But this assumption is mistaken, and not 
only because we have to admit of degrees here (there are more possibilities than 
either/or: we can replace some humans by robots, not all care givers will or need 
be replaced; in this sense care can be more or less robotic), but because asking 
the question in terms of replacement alone is one-sided and misleading since it is 
entirely insensitive to the precise role machines, and more generally technologies, 
play and may play in medicine and healthcare. In particular, it narrows down the 
range of human-technology relations to two forms: if technology enters the prac-
tice, it can only be as a tool—with humans in firm command of the tool, humans 
who guarantee the quality of the practice—or as a tool that takes over the prac-
tice, that pushes the human out of the practice. It’s the technology or the human 
that is in control. Other human-technology possibilities are excluded from this 
way of thinking. What remains out of sight, for instance, is the human-technology-
human relation: the human-technology relation in which the technology plays a 
role of mediator; it is not a mere tool but mediates what happens and what is sup-
posed to happen in the practice. It is not a mere instrument but part of the “core 
business”. It is directly related to the quality and the values in and of the prac-
tice. What does this mean? What does it mean in healthcare? What kind of media-
tion is happening there? And does this mediation mean that the practice becomes 
“colder”, uncaring?

Let me start with making some analogies. If someone gives flowers to someone 
(s)he loves, then the flowers are not a tool in the sense in which a hammer is a tool. 
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The flowers express, instantiate, materialize the purpose and value of what is going 
on here. They symbolize the love but are more than a symbol; they materialize it. 
They are part of the loving gesture, part of the practice of flower-giving and the 
practice of the love relationship. The flowers confirm or maybe initiate a relation-
ship. Moreover, if the flower-giving were to become routine, it would stop having 
that significance and meaning. If it were given in a thoughtless, non-caring way it 
would be quite pointless to do it. Furthermore, no-one would say that the fact that 
something physical, biological, or material involved here diminishes the value of 
the act. More: the act couldn’t be done without the flowers.

A second analogy, which comes closer to healthcare: If someone cooks for 
someone else (s)he knows personally, this is also a gesture, and it shows care and is 
care. It does not only respond to a need of the person; the cooking itself shows care. 
That care is not external to the food or cooking, as if it were an entirely separate 
goal. The caring is also “in” the food and “in” the cooking. The cook mixes his or 
her concern, care, friendship, love, etc. into the food; the food mediates the care of 
the one who is cooking and is part of what goes on between the person who cooks 
and the person who is cooked for. What matters is that it is done and how it is done. 
If the cooking became routine or if it were done carelessly, it would not have the 
value and significance it has. Furthermore, no-one would say that using a cooking 
robot or a microwave diminishes the meaning of the cooking. The use of technol-
ogy and the partial automation are not problematic in itself. What matters is how it 
is done. It is possible to cook with those devices in a non-caring way, in a way that 
is “cold” and mechanical. Then it becomes a “service”, and then the food becomes 
“free food” instead of a present or a gesture of care. Then it becomes merely a 
response to need, and not a caring response to the person who is offered the food.

Similarly, medicine and healthcare have an aspect of giving and caring, of doing 
something for someone in a “warm”, caring way. Due to professionalization, spe-
cialization, and commercialization of healthcare systems this aspect might well be 
threatened (I return to this issue below), but our normative conception of care, our 
ideal of care, is one that includes this richer conception. What patients, elderly peo-
ple, and other vulnerable and needy people need from medicine and healthcare is 
not only “performance,” or a “repair” or a “fix”, which they expect when they go to 
the garage for a repair of their car (by a person who might be very skilled, who is 
in the best case an expert). They do not only want health as a product, a commod-
ity—free or not. What they need and what they want is health but also a particular 
way of being made more healthy, which is the opposite of routine. They want not 
only a “service” but also a little bit of “care for” and “care about”, a little bit of con-
cern. If they reject a robot, it is not because they are afraid of a worse performance, 
but because as human beings they need caring concern next to expertise. They need 
care in all those senses of the word: technical and ethical, personal and relational. 
What matters to them is not only what is being done (and that it be done well in 
the sense of having good performance results) but also how it is being done. What 
matters are also the gestures, also the way things are said, also the way they are 
touched and when they are touched. This is the “human” aspect of care that would 
be missing, even if we had “expert” robots that manage and fabricate our health.
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The cooking analogy is also useful since it illuminates the role of skill. Skill is 
needed here; the person has a more practical expertise, know-how. But what makes 
the food good is not only the skill as such, or the expertise as such, but its role 
within a caring practice. It is a knowing-how to prepare the food but at the same 
time also a knowing-how to treat particular others. Similarly, healthcare includes 
not only the know-how of medicine and health expertise, but also the know-how 
that has some similarity to the know-how of the caring lover and the caring cook, 
the know-how that has to do with how to treat people, how to respond to others.

With regard to the use of technology in healthcare, then, what matters is how 
the technology is used and what its role is in the practice. If it is part of skilful 
and care-full engagement with the patients, with the elderly people, with the chil-
dren, and so on, if it is embedded in a caring way of doing things (as well as in 
the right and good, technical-ethical “expert” way of doing things) then “machine 
care” is not problematic. It only becomes problematic when the care becomes 
care-less. Just as the microwave may or may not play a role in the loss of cooking 
quality, depending on how it is used and what the practice looks like, machines 
in healthcare may or may not contribute to “colder” care. Yet the problem of this 
“dehumanization” does not have to do with the technology per se (that it is tech-
nology, that it is a machine rather than a biological human being). The practice 
is, as always, both “human” and “technological”. The key question is (1) if expert 
quality is provided and (2) how things are done: is it still “care” in the richer sense 
of the word? And does a particular technology encourage and enable this kind of 
care, or is there a danger that the technology will be used in a care-less way?

What needs to be evaluated, then, is the precise nature of the human-technology-
human relations involved and the particular tasks, skills, and practices that are in 
play. The quality of care depends on technology, but not because “technology” nec-
essarily replaces “the human”, but because technology is (always) part of our ways 
of doing things. It influences the quality of our work, the skills we need, the way 
we treat others. For example, it mediates and materializes care, and in the ideal case 
it does so both in the sense of “providing healthcare” and in the sense of caring.

Under modern conditions, however, medicine and healthcare is far from ideal. 
Already long before the robots entered our hospitals and homes of the elderly, 
medicine and healthcare have moved towards more bureaucratic, “colder” ways 
of doing. What people hate and fear about “the machines” is what they hated 
and feared already long before: the experience of being treated as an object in a 
large, institutional machine. The institutions of the hospital and the “home” are 
themselves problematic. The healthcare “system” is itself part of the problem. 
Professionalization of care meant that family members, friends and loved ones no 
longer have a role in healthcare. Care workers are paid salaries, that is, with Marx 
we can say that the care workers have been alienated from their work. With Weber 
we can point to the modern bureaucracy and the rationalization and the over-valu-
ing of efficiency have dehumanized patients. Technology has played and does play 
a role in this. Computers, for example, have made it possible that patients were 
better managed and controlled, became numbers. Computers have made it possible 
that we were dehumanized into data. Doctors and nurses started to act like robots. 
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Care became routine. It became “better” than care by lay persons and “charlatans”, 
for sure, but it became better only in the sense of technical expertise. It did not 
become better in the sense of care articulated in the second half of this chapter.

In his philosophy of technology, Borgmann [3] criticized modern technolo-
gies for becoming “devices” that hide in the background and do not require skilled 
engagement. He gave the example of central heating as opposed to a stove: in the 
former case the technology takes over and makes life easy for us, whereas in the 
latter case we have to do all kinds of things to keep the fire going, but this also 
engages us and makes us do things together [3]. It is true that sometimes tech-
nology can encourage thoughtless production and consumption, including the 
thoughtless, easy “production” of healthcare by healthcare workers and the 
thoughtless, skill-less consumption of healthcare. The problem, however, is not so 
much the lack of skills (much healthcare today and indeed much industrial pro-
duction today is highly skilled) but more precisely the wrong kind of skills or the 
lack of connection with other skills: the skills that are not part of a knowing-how 
to care but only of a knowing-how to repair. The problem is a lack of engagement 
with others and with things (as we can argue with Borgmann), but also a lack of 
a particular kind of engagement (a caring engagement), which may or may not 
be encouraged by contemporary healthcare technology. Both care givers and care 
receivers have become part of a gigantic “central caring” system which requires 
skills from individuals, but has disconnected those skills from caring ways of 
doing things, from engaged ways of doing things. They have become mainly or 
even merely “technical” skills, their ethical and personal, caring aspect has evapo-
rated in the striving for more efficiency. What is missing is skill in the sense of a 
more caring engagement with things—Borgmann calls skill ‘intensive and refined 
world engagement’ [3, p. 42]—but also and especially a more caring engagement 
with people, with care receivers. The latter does not happen apart from the for-
mer, apart from things and apart from technology, but is connected to it: we care 
for and about people with things. As in cooking, medicine and healthcare is medi-
ated by materiality, by technology, and this can render the practice more or less 
“skilled” in the broader, richer sense of the term developed here. It seems that in 
modernity, there are fewer places for these kind of skills: skills that belong to the 
“know-how” side of expertise (recently I have argued for more “craftsmanship” 
and engagement in healthcare, also in “e-care” [4]) but also skills that have to do 
with doing things in a “caring” way. The way we do things with others and with 
technology has become increasingly “colder”.

To remedy this situation, one cannot ask from healthcare workers that they love 
patients as they love their friends, partners, children, family members, and so on. 
It is normal that we have more concern for those near to us than for others. One 
could ask, perhaps, to be a little bit more caring. But my point in the previous 
paragraph is not that we should blame individual people for having the wrong kind 
of attitude. The point is that we have organized medicine and healthcare in such 
a way that we encourage ways of doing things that are far less caring than they 
could be and far less caring than they should be if we want to get a little closer 
to the ideal of care we assume in our deliberations about good care and in our 
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deliberations towards medical machines. Thinking about technology in medicine 
and healthcare should be part of asking these broader questions: how do we do 
things, at various levels: individuals, tasks, practices, and institutions.

Thus, the problem is not robots; the problem is how we do things in medi-
cine and healthcare. If we insist that good care is “human” care, then this does 
not necessarily mean that robots should be banned from medicine and healthcare. 
Humans have always worked with technology. Potentially machines can play a 
role as mediators in skilled, caring, and engaged expert care work. They can help 
to make people perform better and they can, in principle, help to materialize the 
caring attitude, to support the caring ways of doing we believe to be necessary 
(but not sufficient) for good care. The problem is not robots, but how to care in a 
better way: with robots and/or with other technologies, and with “better” meaning 
“expert” care and care-full care.

This question is in the first place a question that needs to be answered by those 
who work in medicine and healthcare, those who—this is what we must assume—
really want to work in better ways, want better healthcare, but find themselves in 
institutional-material contexts in which it becomes increasingly more difficult to 
“care” in the richer sense articulated here, which requires a way of engaging with 
patients and with technology that resembles more the ways of the caring cook than 
the ways of the “robotic” professionals created by modern healthcare manage-
ment. Care givers need not be flower-giving lovers or friends who cook for friends, 
but something can be done about the kitchen.

4  Conclusion: New Skills for Good, Expert  
Human-Machine Care

In this chapter I have articulated two necessary (but perhaps not sufficient) condi-
tions for good care: “expert” care involves know-that and know-how, and “caring” 
skills that show concern for patients and enable care givers to care-fully engage 
with them. Evaluating the introduction of new technologies such as robots in med-
icine and healthcare then requires at least answering the following two questions:

1. How does the technology impact on the “know-that” and “know-how” exper-
tise of people working in medicine and healthcare practices? For example, if 
doctors become more dependent on expert systems and have less “know-that” 
themselves, is this a problem? If new technologies such as robotic technologies 
are introduced, what kind of old skills do care givers lose and what kind of new 
skills do they need? How does this change their expertise, and to what extent 
can they develop expertise as opposed to mere competence—let alone having 
the function of mere operators? What does automation mean for ethical exper-
tise? How can machines (e.g., electronic technology computers, robots) assist 
in this, and what should be left to humans? How can their judgment and intui-
tion have a more prominent place and how can we make sure if it is available in 
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cases that are equivalent to the imminent danger of an airplane crash or in cases 
that require ethical expertise? In which cases and situations should we prefer 
human skills, and how can they best be trained? How can “routine” behaviour 
be discouraged? If technology is always involved, how can human-techno-
logical skills be trained and how can a higher level of knowledge—preferably 
expertise—be reached?

2. Does the technology encourage a less care-full way of doing things? In what 
kind of practice and skilled tasks does it play a role and what role does and 
should it play? Is it possible to design and use the technology in such a way 
that care-full and engaged ways of doing things with people are stimulated? 
How can our institutions be changed in such a way that they make more room 
for the “human” aspect of care—meaning not less technology but perhaps dif-
ferent technology and in any case other ways of doing things, other ways of 
treating those who need not only “repair” or “services” but also, and even more 
perhaps, care understood as “caring about”, as concern and as “caring” ges-
tures, as well as company and respect. How can we avoid a total dehumaniza-
tion of healthcare that would be even worse than having only robot care givers: 
how can we avoid that human care givers (fully) turn into care machines? More 
precisely: how can we avoid that they become providers of what we today asso-
ciate with what care “machines” may do: the cold, precise and efficient but 
care-less delivery of healthcare services? In practice, the machines are not the 
problem; the problem is what humans do and especially how they do it: how 
caregivers relate to care receivers.

To conclude, new machines require new skills. In the everyday sense of the word 
this means: new skills to operate the machines. What I mean is: new skills in the 
sense of developing new expertise, which includes knowing how to handle the 
technology, but also, knowing how to deal with difficult technical-ethical situa-
tions. But good care is much broader than that. It is also especially about knowing-
how to handle people: knowing how to be care-full and caring with the technology. 
Good medicine and healthcare requires all these different (but related) skills. They 
often come together in one task, one action. Good care is not about something 
external called “ethics” but about the things that are done with people in medical 
and care practice, and especially about how they are done. Quality is not some-
thing that can be measured afterwards, as a kind of quality control as part of man-
agement. Quality has to emerge in the practice, in the skilful treatment of people 
by people, in the care-full use of technologies to make people better.

This does not only have consequences for care givers and those who want to 
manage them. In this vision of good care, patients also have a different role. A 
more engaged relation means that they can no longer be mere “consumers” of 
medicine and healthcare. They also need to be more involved in the process. The 
receiver of care in the richer sense articulated here can no longer regard the care 
giver as a robot with a pre-programmed smile and with pre-programmed gestures. 
The “humanization” or, if you like, the “re-humanization” of healthcare can only 
succeed if there is also a change in how care receivers treat care givers. Not only 



46 M. Coeckelbergh

patients are re-humanized by their doctors and their nurses, but the doctors and 
nurses themselves are also re-humanized by the patients.

Moreover, contemporary electronic technologies such as those used in tele-
medicine and tele-care practices, and in (other) self-care practices also require a 
different distribution of expertise. In “old-style” medicine and healthcare, the care 
givers were the only experts. In the internet age, care receivers have the possibility 
to have more “know-that”: they are increasingly well-informed about their condi-
tion via the internet and care givers have to take this into account and deal with it 
in a way that respects the patient and the patient’s knowledge. (It is even conceiv-
able that occasionally the patient may know more about particular disease than a 
general practitioner, at least in the sense of know-that. But of course it may also 
be the case that the patient is wrong, or that the “information” is not yet “knowl-
edge”, in which case conversation between doctor and patient can clarify things 
and produce knowledge.) In addition, there may also be a different distribution of 
“know-how”. In “old-style” healthcare only the care giver has to know how to do 
things—with the care receiver. The care receiver was entirely passive: an object of 
investigation and an object of care. Today, the role of the care receiver changes in 
the direction of self-care and more responsibility for one’s own health. The care 
receiver then also needs “know-how”: (s)he needs to know how to use particular 
technologies in processes of self-care, and again care-givers need to adapt to that 
and need new skills: skills to work with the new technologies, but also to work 
with new kind of care-receivers, who also need to be instructed in particular ways 
of doing and who may also “know” more in the sense of know-how based on 
experience of their own body, their own use of the technology, and so on.

Thus, if better healthcare means more “expertise” and more “care” in the rich 
sense, then it also implies a different relationship between care givers and care 
receivers altogether: it implies that both parties in the care practice are re-human-
ized and activated into a more knowledgeable, skilful, participatory, engaged, and 
caring way of doing things. Machines are welcome if they contribute to this, if 
they enable good human-machine-human care. It is a vision of good care that ena-
bles us to evaluate new technologies and that encourages care givers (potential) 
care receivers, and other stakeholders to promote and find better ways of design-
ing, regulating, and using them. Fears about “the machines” remind us about what 
we value most, in healthcare and in other fields.
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