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«These technologically controlled environments 
can monitor, control and manage many aspects 
of our everyday lives: from the health and general 
well-being of senior citizens to air and water 
quality, atmospheric conditions and our domestic 
energy consumption.» 

«How can we ensure that our technological 
advances accord with our values?»
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Chapter 6
Science and technology, towards 
enhancing the human condition 
L. Cabrera, X.Kerasidou and O.Burton.

«Humanity faces an uncertain future as technology learns 

to think for itself and adapt to its environment.” 

(Stephen Hawking)»

 

In recent decades, the scienti-

fic world has witnessed a surge in 

the implementation of ideas original-

ly conceived in science fiction. Feats 

previously understood as objects of 

imagination are now understood as 

goals to be pursued by interdisciplina-

ry groups of individuals including, but 

not limited to, scientists, engineers, 

and people working in the humanities 

and the arts. These modern progres-

sive thinkers are arguably taking us 

toward a technological revolution 

that will change our lives in unprece-

dented ways, much like the industrial 

revolution changed Europe during 

the 19th century. In this chapter, we 

first introduce some of the technolo-

gical developments in the fields 

of computer science and informa-

tion technology that are thought 

to be of great promise for human 

enhancement. Second, we address 

and discuss some of the socio-ethi-

cal and political issues related to the 

implementation of such technologies.

Computer science and infor-

mation technology: a ‘smar-

ter’ technological world

Artificial intelligence (AI) 

addresses the study, development 

and use of “intelligent” machines 

and software. Most of us have been 

introduced to AI mainly in science 

fiction literature, movies and media, 

with images such as HAL’s red 

camera eye – the sentient, calm, yet 

murderous computer that controls 

the systems aboard the spacecraft in 

Stanley Kubrick’s 2001: Space
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Odyssey (1968). Highly intelligent 

AI, such as HAL, very much remains 

a futuristic vision shared by a few 

commentators and does not depict 

reality. Nonetheless, what has been 

termed “weak” (or “narrow”) AI is 

already at the core of many aspects 

of our everyday lives. Weak AI is 

typically focused on narrow tasks 

and exhibits limited intelligence and 

no traces of sentience. Medicine, 

engineering, finance, entertainment 

and many military applications rely 

on weak AI. Current forms of weak AI 

can schedule appointments, allocate 

resources for large corporations, 

make financial predictions, play chess 

and land aircraft. 

Many – if not most – smartphone 

applications rely on various forms of 

weak AI. When surfing the Internet, 

AI programs run in an attempt to give 

you the best answers you are seeking. 

Some Internet search engines not only 

provide what you are looking for but 

also examine the personal aspects of 

the person asking. For instance, the 

Google web browser personalizes 

answers to requests based on “who” 

has asked, “from where” and at “what 

time”. In so doing, the AI running in 

the background of the search tends to 

match both the detailed knowledge of 

the searcher’s profile with the object of 

the search itself, which is undertaken 

to deliver the best possible answers 

to the searcher’s request. 

 However, what if you did not 

even have to look at your phone or a 

web browser to access the informa-

tion you need? What if all this informa-

tion was accessible from practically 

anywhere, anytime? Being surrounded 

by information anywhere and anytime 

as we move through our everyday lives 

and computers have disappeared 

into the background is the vision 

of a different computing paradigm 

known as “ubiquitous computing” or 

“ubicomp”. Imagine waking up to the 

sound of your alarm clock right on 

time for your morning appointment 

and with the smell of freshly brewed 

coffee. Your alarm clock had consulted 

your work schedule the night before 

and alerted the coffee machine to 

start preparing your morning coffee 

minutes before it went off. You glance 

out the window, and a display of the 

day’s forecast appears at the corner 

of your eye, blending in with the sight 

of the morning hustle and bustle of 

your street, calmly and seamlessly 

blending the real and the virtual.  This 

is the vision of ubiquitous computing, 
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also known as “smart computing”, 

“ambient intelligence”, or “the Internet 

of Things”. Although it first appeared 

in the late 1980s, it has lately gained 

considerable traction as both industry  

and policy makers  proclaim to have 

turned their attention to building a 

computationally enhanced future that 

focuses less on machines (intelligent 

or otherwise) than on people themsel-

ves. Ubiquitous computing promises 

to serve and support people by using 

numerous, ubiquitous, invisible 

machines embedded in environments 

and everyday objects, such as pens, 

books, watches, buildings, walls, 

furniture, and clothes.

 As Bill Gates (2003) puts it: “All this 

will lead to a fundamental change 

in the way we perceive computers. 

Using one will become like using 

electricity when you turn on a 

light. 

… We will be focused on what 

we can do with computers, not on the 

devices themselves. 

They will be all around us, 

essential to almost every part of 

our lives, but they will effectively 

have "disappeared"’. 

 Although it might be said that 

we still have a long way to go until 

such visions become reality, some 

commentators claim that we are 

already living in an ubicomp world. 

The ubiquity of smartphones in 

every aspect of our lives, whether 

personal or professional, might be 

understood as evidence that we are 

already immersed in a computatio-

nal experience that blends the virtual 

and the real. Even if your smartphone 

looks too much like an attention-

seeking computer to qualify as an 

“ubicomp experience”, some of the 

newest wearable smart devices might 

be more convincing.

*This future scenario is based on the scenario 
Mark Weiser used in his paper «The Computer for 
the Twenty-First Century,» Scientific American, 
pp. 94-10, September 1991, which introduced 
ubiquitous computing for the first time. 
  See, for example, http://www.microsoft.com/eu/
whats-next/article/ubiquitous-computing-ser-
ving-user-needs-anytime-anywhere.aspx
  In 2001, this vision of Ambient Intelligence was 
adopted by the European Commission’s Informa-
tion Society and Technology Advisory Group 
(ISTAG) as the main theme of the Sixth Framework 
(FP6) in Information, Society and Technology 
(IST) Research in Europe (ISTAG 2001), whereas 
in 2007, the European Research Cluster on the 
Internet of Things (IERC) was established. 
 
h t t p : / / w w w . m i c r o s o f t . c o m / p r e s s p a s s /
ofnote/11-02worldin2003.mspx.

 Devices such as “Google Glass” 

(smart eyewear that promises to 

provide information as and when we 
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need it) or “smart watches” (which 

track the wearer’s movements and 

monitor health and fitness) might give 

you a taste of an ubicomp experience. 

Furthermore, the experience does not 

stop there. For years now, industrial 

and academic centers have focused 

on developing smart living spaces 

that promise unprecedented levels of 

convenience, comfort and enjoyment.

 
These technologically 

controlled environments can 

monitor, control and manage 

many aspects of our everyday 

lives: from the health and general 

well-being of senior citizens to 

air and water quality, atmosphe-

ric conditions and our domestic 

energy consumption.

Of course, there are many 

more examples of how science and 

technology might modify people’s 

everyday lives. For instance, there are 

already prototypes of smart cars that 

can drive alone, which will make our 

travel safer. Similarly, brain-com-

puter interfaces, augmented reality 

glasses and robots can already 

assist in surgery or rescue people in 

dangerous situations. The potential is 

huge, but so are the possible pitfalls. 

Technologically enhancing 

our evolution?

Technologies developed by 

means of AI and ubicomp (i.e., 

smartphones, games, and/or other 

technologies that automatically 

regulate the temperature or lighting 

in our homes for our comfort) are 

marketed to us as a cool or even 

essential part of our everyday lives. 

Thus, in 2014, United States Supreme 

Court Chief Justice John Roberts was 

quoted as saying: “Modern cell phones 

are such a pervasive and insistent part 

of daily life that the proverbial visitor 

from Mars might conclude they were 

an important feature of the human 

anatomy ”.

 
* RILEY v. CALIFORNIA, 573 U. S. Opinion of the 
Court (2014):p.9.

Some are excited about the 

possibilities of introducing more 

technological tools that might 

enhance our everyday lives. Raymond 

Kurzweil – the well-known inventor, 

engineer and advocate for advancing 

and developing technology for human 

enhancement  – has predicted that:

 « By 2040, the non-biological part 

of our being will exceed by far 

our biological component and 

that there will be no difference 



67

between human and machine or 

between physical and virtual 

reality (Kurzweil 2005). »

 Kurzweil has also explored 

ideas involving how artificial intelli-

gence can expand and enrich human 

capabilities; in particular, he sees the 

merging of humans with technolo-

gy as the only way in which humans 

can stay competitive in a world in 

which our machines are approaching 

human-like intelligence. However, 

not everyone is excited or optimistic 

about the possibilities of technolo-

gically enhancing ourselves. Hence, 

a discussion regarding the perils 

and implications of technological 

enhancement is necessary.

 There are voices from the fields 

of philosophy, the social sciences and 

the humanities that point to -

 a broad spectrum of ethical, 

social and political issues that 

must be carefully considered 

when thinking about science and 

technology and their relationship 

to society and humankind. 

These voices range from 

concerns revolving around the loss 

of autonomy and the subversion 

of free will to fears that technolo-

gy will somehow replace the human  

and therefore make humans less 

important and more dependent on 

technology. There are also concerns 

that delving deeply into the realm of 

AI is akin to playing God and thus not 

within the purview of humans and 

arguments that claim that science 

and technology should be addressed 

with neither fear nor awe because 

such responses assume that both 

fields are somehow external to and 

independent of society and culture. 

Instead, they should be examined 

as interdependent phenomena that 

shape one another. 

 Specifically, while science and 

technology rush forward, some raise 

social concerns regarding the access 

and equitable distribution of their 

benefits and how these factors will 

impact humanity. 

Unequal access to these techno-

logies might increase the global 

inequality gaps that divide nations 

and populations.

 In a world in which millions of 

people still do not have access to 

clean water, food and/or essential 

medicine, all-obliging intelli-

gent robots or smart kitchens that 

automatically order milk when it 

is running low appear superfluous 
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at best and irresponsible at worst. 

These social concerns are based on 

the view that science and technolo-

gy should serve society, address its 

problems and serve its needs rather 

than finance vanity projects that 

benefit or are affordable and relevant 

to only a very small fraction of the 

global population. 

 Others are concerned about 

the accompanying privacy and 

surveillance issues. 

For example, “Google Glasses” 

are now being used by many law 

enforcement agencies in pilot 

programs as tools to provide more 

security to the public. In its efforts to 

fight crime, the New York City Police 

Department has purchased several 

pairs of these glasses, which can call 

up both building schematics and a 

suspect’s criminal history, in addition 

to allowing law enforcement agencies 

to freely share information. However, 

how will the primary objective of 

enhancing public safety be balanced 

against possible violations of privacy 

and the readily accessible informa-

tion on individuals who may or may 

not be suspects? Whereas the latest 

smart technologies promise to track 

our every step to closely tailor their 

services and enhance our everyday 

lives in meaningful ways, there are 

questions regarding the use of such 

technologies to collect, manage and 

potentially abuse such large sets of 

data on private persons. 

 Whereas some are concerned 

with the consequences that new 

technological advances might have 

for society and human beings, others 

seek to examine the claims and 

promises that these new technologies 

make in the first place. For example, 

rather than taking for granted science 

and technology’s promises of a better 

future, it might be more important 

to begin by examining the following 

question: 

« How can we ensure that our 

technological advances accord 

with our values? « 

According to American ethicist 

Leon Kass, “the technological way of 

thinking has infected ethics, which 

is supposed to be thinking about the 

good”. Hence, when reviewing all the 

things that have been accomplished 

in conjunction with the envisioned 

promises and perils of technologies 

– such as AI or ubiquitous computing 

– there is a concern that we may have 
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become biased in our socio-ethical 

discussion. 

In other words, we might have 

forgotten what constitutes 

recognizable progress that 

results in a “good quality of life”. 

Ill-planned and poorly 

implemented technological advances 

can make us lose sight of what we 

value, such as having time to “really” 

interact with other humans (and not 

only online). 

They can also make us deplete 

natural resources as we continue to 

build an ever expanding infrastruc-

ture; they can even harm us in the 

pursuit of being better rather than 

being well, hence disregarding the 

importance of our human limitations.

 Moreover, others argue that 

it is not only the ethical implications 

that must be examined but also the 

politics underlying such visions. 

These voices call on us to consider 

not only the power relations that such 

visions (re)produce but also who gets 

included and who is excluded from 

these technological worlds.  Although 

humans have always attempted to 

draw boundaries, we must bear in 

mind that there are no pre-deter-

mined methods to determine where 

these boundaries could or should 

be drawn. Differences matter, and 

the ways in which boundaries are 

drawn – what constitutes a “natural”, 

a “technological”, a “contaminated”, 

or an “enhanced” human – remain 

questions that are worthy of constant 

examination and adjustment that 

must remain subject to persistent 

questioning and re-evaluation.

Thoughts for the future 

Scientific and technological 

advances must be examined and 

challenged and not simply be taken 

for granted as we allow ourselves to 

become carried away with the “next 

big thing”. They must be investigated 

repeatedly so that we can examine the 

power relations that these technolo-

gical advances produce or reproduce. 

Many questions might serve as a 

beginning for deep reflections. For 

instance, in a world in which millions 

of people remain without access 

to clean water, food or essential 

medicine, how does a digital gadget 

that detects your blood sugar help pay 

for the medicine you need but cannot 

afford or the dinner you have not 

eaten? What happens to all the people 

who somehow are not included in this 
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seemingly universal ‘we’? Moreover, 

are these advances genuinely 

concerned with ‘helping people’? With 

respect to all the rhetoric surrounding 

useful services, having information at 

our fingertips, and easy this and easy 

that, who actually benefits from this  

technology and what does it actually 

enable him or her to do or be? Who 

decides what the common good is, 

what the types of technologies are 

that we need or desire, and how we 

distinguish the technologies that are 

for the common good from those 

that serve only certain individuals, 

companies or governments? In 

attempting to answer such questions, 

we may reach a better understan-

ding of the type of world in which we 

would like to live. Rather than blindly 

following an individual’s selfish 

desires and radical techno-futu-

ristic visions of humanity, an open 

socio-ethical and political discussion 

regarding the use of science and the 

promises of technological advances is 

necessary to ensure the responsible, 

sustainable and ethical development 

of such technological visions. 
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