
 

2nd Dialogue on Science – 15 - 17 October 2003 
in Engelberg, Switzerland 

 
 
Pervasive Computing  
for Improving  
Human Relations  
or Leading to Posthumanism ? 
 
 
Gérald Berthoud, Prof. Dr.  

Institute of Anthropology and Sociology, 

University of Lausanne, Switzerland 

 

Contact:  

BFSH 2, CH-1015 Lausanne 

email: gerald.berthoud@ias.unil.ch 

 
 
 

 

 

 



   

2nd Dialogue on Science 
15 - 17 October 2003 in Engelberg Switzerland 

_____________________________________________________________________________ 

 2

The “Age of transitions” 

In a report of the National Science Foundation (USA, June 2002), entitled “Converging Tech-

nologies for Improving Human Performance: nanotechnology, biotechnology, information tech-

nology and cognitive science” (NBIC), our present time is defined as the “Age of transitions”: 

“We are living through two tremendous patterns of scientific-technological change: an overlap-

ping of a computer-communications revolution and a nanotechnology-biology-information revolu-

tion. Each alone would be powerful; combined, the two patterns guarantee that we will be in 

constant transition as one breakthrough or innovation follows another”1. 

 

We find a similar view in the preliminary message for the preparation of the World Summit of the 

Information Society (Geneva, December 2003), under the auspices of the United Nations: “The 

modern world is undergoing a fundamental transformation as the industrial society that marked 

the 20th century rapidly gives way to the information society of the 21st century. This dynamic 

process promises a fundamental change in all aspects of our lives, including knowledge dis-

semination, social interaction, economic and business practices, political engagement, media, 

education, health, leisure and entertainment. We are indeed in the midst of a revolution, perhaps 

the greatest that humanity has ever experienced”2. 

 

Both quotations exemplify a great number of representations based on the same ideas. For a 

great number of specialists and observers, in the economic, political and academic spheres, 

there is no doubt that we are presently living in a period of transition throughout the world. In a 

more radical way, we are even told that humanity is directed to a new age. Terms like disconti-

nuity, mutation, revolution, rupture are constantly repeated in numerous discourses and publica-

tions. Such a discontinuity is positively considered as giving access to a new kind of society. As 

statede by a widespread, but highly disputable, historical representation of humanity, societies 

can be classified according to the efficiency of the mode of production. Such are the agrarian, 

industrial, and informational stages. 

 

In other terms, each kind of society appears as a progressive stage in the rational mastery of the 

world. In such a vision, the search for an ever expanding control over nature, life in general, and 

more and more on human beings and society, seems to be a component part of the human con-

dition. At present, everybody should be involved in a process for a more  

                                                      
1 www.wtec.org/Converging Technologies/ (p. 35; consultation 16.01.2003). 
2 www.itu.int/wsis/about_Statements.html (consultation 18.10.2002). 
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and more effective domination over everything, by the constant use of data and informations, 

automatically collected, treated and transmitted. On this basis, a new kind of society has to be 

strictly differentiated from the past, justified in its present state; and above all, it has to be a 

promise for a rewarding future for the greatest possible number of people. This new society is 

defined as an information society (IS). But other notions, more or less equivalent to IS, are also 

used: knowledge society, network society, communication society, e-society, or learning society, 

to mention those which are frequently used. Up to a point, IS is an economic and political slogan 

to impose the idea that everything (including humans) can be reduced to information, and as 

such computerized and transmitted electronically. 

 

We should be very cautious with this overall vision of a so-called age of transitions. First of all, 

modernity, in its essence, has been a project based on permanent change. The characterization 

of modernity, as numerous thinkers view it, is precisely defined as being fundamentally a time of 

constant mutations. Just to insist on transition as a specific feature of our present time is to be 

oblivious of history, at least from the XVIIIth century. Rather than saying simply that we are in an 

age of transitions, it would be quite more rigorous to define the kind of transition in which we 

might be living. But, within the present confusing context, discourses, most of the time, are fo-

cused on a number of functional aspects of the so-called IS, which are technically explained with 

great details, described as having a radical impact on the life of individuals and collectivities, or 

still considered in a normative way as a promise for a better future for all here and elsewhere. 

 

A technocentric bias 

The idea that humanity as a whole is involved in the transformation from an industrial society to 

an informational one is strongly marked by a technocentric bias. Indeed, when we ask what is 

the factor producing this “new age”, the answer is not easy. But, among factors viewed as main 

causes of what is perceived as a radical transformation, technology is apparently the most obvi-

ous one. In a very confusing way, technology is interpreted as a pure instrument - as such re-

duced to the neutrality of particular machines or devices - or as a more or less autonomized do-

main, with good or bad effects on the whole society. 

 

With technological neutralism, the whole technoscientific domain is reduced to a collection of 

available objects. But quite more often, technology is perceived as if it was inherently outside 

society. It seems to be an external force having direct impact on social life, and the world in gen-

eral. With such an exclusive insistence on the so-called impact, what is excluded is the study of 

the long process to imagine, conceive, invent and produce these technologies within a specific 

historical context. Of course, once produced and diffused, a technological device will have obvi-

ous individual and collective effects. Although the functional autonomy of science and technol-

ogy is constitutive of our modern worldview, it would be simplistic to accept a strict separation 
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between various domains (scientific, technological, economic, and political), as if each was 

strictly regulated by specific rules. All these domains, in the last instance, are constitutive parts 

of an encompassing system, which may be termed a society. 

 

Informatization 

If we accept for a while the technocentric bias, I just mention previously, in order to understand 

better the dominant vision of our time, we have to raise the following question: what kind of tech-

nology is viewed as the determinant factor revolutionizing the world? The obvious answer is that 

this function is performed by all the technologies with which it is possible to manipulate and con-

trol reality - biological, human, and social - through the process of informatization. Such a proc-

ess includes technoscientific domains like biotechnology, nanotechnology, and information and 

communication technology (ICT). 

 

On the basis of the “theory of information”, and Wiener’s cybernetics, there is a common ground 

to link the artificial universe of computing machines and living beings. Information, as a common 

denominator, allows to discard differences between artificial elements and natural ones. Informa-

tion could thus be viewed as the currency of the present time, and as such it might give the im-

pression that the world is somewhat dematerialized. At least, with this central place of digitalized 

information, or the belief that everything and everybody are reducible to information treated and 

transferred automatically by electronic devices, the obvious tendency is to neglect, or even for-

get the material reality of any support (artificial or natural). Such seems to be the basic condition 

to imagine and conceive a society involved in the direction of an integral computerization, which 

can be loosely termed “Pervasive computing”. 

 

What is Pervasive Computing ? 

How to define pervasive computing? Is it a vision, a project, or a trend? Or is it one and all? Here 

we meet the same difficulty as we have with the definition of IS. In both cases, no straight an-

swer is possible, without reducing the complexity of the reality behind these two expressions. 

Moreover, pervasive computing is not the only expression to be used to refer to the same func-

tional universe. Notions like “ubiquitous computing”3, “smart spaces”, “ntelligent environment”, 

“networked computing”, “invisible computing”, or still “ambient intelligence”4 are equally found in 

economic, political and academic literature. Whatever the notions, the contents are practically 

the same. In each case, a few words are sufficient to outline what is meant by these various ex-

pressions. More precisely, three terms, ubiquity, connectivity, and intelligence, are repeated so 

                                                      
3 See ‘Ubicomp 2003’ as the Fifth International Conference on the topic « Ubiquitous computing », in Oc-

tober 2003 at Seattle. 
4 See the Sixth Framework Program of the European Union, 

www.cordis.lu/ist/events/workshops.htm (consultation 03.02.2003). 
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many times that they seem sufficient to state the nature and scope of pervasive computing or the 

like. Let us consider very briefly each of these three features. 

 

Ubiquity is linked with invisibility, which is made possible today owing to nanotechnology and im-

plantations. The idea is that computers, being integrated in everyday life, can vanish, or at least 

be outside men and women’s awareness. Connectivity is equated to the fact that human beings 

and things are linked within a global network. To follow Mark Weiser, viewed as the inventor of 

ubiquitous computing, “specialized elements of hardware and software, connected by wires, ra-

dio waves and infrared, will be so ubiquitous that no one will notice their presence” (1993: 66). 

 

Intelligence characterizes all natural and artificial agents that are supposed to be active. But the 

difficult question is to know what is the meaning of intelligence used most of the time indifferently 

for humans and machines? Nevertheless, we have to combine these three features to fully un-

derstand the complexity of pervasive computing. Although this one is produced by the techno-

logical convergence of information technology, communication technology, and “intelligent user-

friendly interfaces”, it is foremost a technical construction of a social space. The latter is made of 

a system of connections among human and non-human agents. As the computer-based devices 

will be embedded in everything (including plants and animals) and everybody, a false impression 

will be inevitable. Indeed, in spite of the fact that computer processors and microelectronic sen-

sors will be everywhere, humans will apparently interact with objects, animals, plants, and with 

each other in a direct and intuitive way. “Intelligent” interfaces will somewhat be forgotten. 

Let us give a few examples of some definitions of pervasive computing. At first a very concise 

definition: “anytime/anywhere (7 days x 24 hours) -> any device-> any network -> any data”5. 

 

A more comprehensive definition: “Pervasive computing… is the idea that almost any device, 

from clothing to tools to appliances to cars to homes to the human body to your coffee mug, can 

be embedded with chips to connect the device to an infinite network of other devices. The goal 

of pervasive computing… is to create an environment where the connectivity of devices is em-

bedded in such a way that the connectivity is unobtrusive and always available”6. 

 

And finally, a few illustrative examples: “A refrigerator that will sense when it is low on milk and 

order direct from the supplier… But pervasive computing is not just about talking refrigerators… 

Pervasive means everywhere and that includes our bodies… the space where ‘human’ ends, 

and machine begins, is blurred… An implanted monitor… talks wirelessly to computers… Your 

                                                      
5 www.isoc.org (consultation 13.12.2001). 
6 http://webopedia.lycos.com (consultation 13.12.2001). 
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body is very securely plugged into the network… And that’s just your body. People are busying 

themselves with our brains, too”7. 

 

Which technologies ? 

These definitions, and several others, are an ideal view of pervasive computing. In a more con-

crete approach, it is possible to distinguish various technologies, according to their degree of 

availability. At first, there are technologies that exist. Several of them are not only functional, but 

are really used and largely diffused. Such are mobile phones, electronic agenda, but also wear-

able and handheld computers, or networks, seamless or not. They already constitute key build-

ing blocks to be combined with others. A second category of technologies may be labelled as 

being imminent. For example, biometric systems will soon replace documents for personal iden-

tification. “The key of keys can be considered as a multifunctional personal identifier… because 

of the wide range of personal services/information that it will unlock it should be more directly 

fixed to the individual. For instance, identity could be based on biometry or a chip implant”8. 

A third group is composed of projected technologies, such as recognition technologies. “Data 

capture relies largely on speech and speaker recognition (even identity recognition) and voice 

machine interaction in everyday environments. Such developments are not expected by 2010, 

due to difficulties with spoken language models, individual voice variation, background noise 

management”9. Gesture, behaviour, and even emotion recognitions10 have to be taken into 

consideration. The general impression is that everything and everybody have to be digitalized, 

with a superficial understanding of a dematerialized world. With the centrality of networks, imply-

ing a so-called distributed intelligence, natural and artificial agents seem to be reduced to con-

nected brains. 

 

Finally, a fourth category is defined by the sixth Framework Program of the European Union as 

“Future Emerging Technologies” (FET). The main difference with the three other categories is 

that it is about visionary research. FET “aims to open new possibilities and set new trends for 

future research programmes”11. 

 

Three orientations have been selected:  

                                                      
7 See « Design challenge of pervasive computing », www.doorsofperception.com/projects/chi/ (consulta-

tion 13.12.2001). 
8 European Commission, ISTAG : Scenarios for Ambient Intelligence in 2010, 2001, p. 30 (see 

www.cordis.lu/ist/istag-reports.htm; consultation 10.03.2003). 
9 See note 8 (p. 36). 
10 See, for example, the MIT Laboratory « affective computing ». 
11 www.cordis.lu/ist/fethome.htm (consultation 10.03.2003). 
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§ “beyond robotics”, or the development of “intelligent robots” conceived as “companions”, or 

“adaptative servant”, and the search for “human augmentation”, that is “hybrid bionic sys-

tems that would augment human capabilities such as perception of the environment, mo-

tion, interaction with other humans”12; 

§ “complex systems”: “the high level of interdependence between often very heterogeneous 

system components becomes an obstacle to further progress”13; 

§ “disappearing computer”, or how to integrate computer systems into all kinds of objects. 

 

For what purpose ? 

There is no doubt that technology should not be considered as being a purely instrumental, or 

autonomized order. Its obvious instrumentality becomes meaningful, as technology is highly val-

orized in the modern world. Scientists and engineers, who imagine, conceive and attempt to re-

alize such projects, are also social actors who have been socialized within the so-called modern 

culture. Which means that their beliefs and ideas are materialized in new machines and sys-

tems, which necessary imply a specific vision of the world. To be modern is up to a point to be-

lieve in the intrinsic power of technology to solve the difficulties of human life, and to improve 

material and cognitive conditions of mankind. Thus a number of those who are effectively con-

ceiving and building new electronic devices are also those who outline what is, and ought to be 

the purpose of human life. More precisely, what is the explicit reason to develop pervasive com-

puting ? A first answer is based on purely practical considerations, narrowly linked with the pre-

sent state of scientific and technical development. The limited objective is to focus on purely in-

strumental interrogation on the use of various devices. Pervasive computing, as an on-going pro-

cess and a general vision, is not considered, but only specific applications with an insistence on 

practical advantages for the everyday life. 

 

A speculative approach 

On the contrary, a second answer is a highly speculative approach. Among scientists and engi-

neers, participating to the material construction of a world submitted to the technical constraints 

of pervasive computing, several of them are not satisfied with a pragmatic justification of their 

technoscientific activities. They predict what will happen to humankind. They profess not only a 

radical transformation of society, but more fundamentally of human being. These two variants, 

which may be defined as “social computing” and posthumanism, are not strictly opposed views 

on the future of humanity. They have rather to be seen as a continuum, or a so-called ineluctable 

movement. 

                                                      
12 www.cordis.lu/ist/fetro-in.htm (consultation 10.03.2003). 
13 www.cordis.lu/ist/fetco-9.htm (consultation 10.03.2003). 
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Social computing 

A widespread belief is to consider that social problems could be solved with a fully computerized 

society. Thus “social computing” could be defined as “new ways to enhance communication and 

community among people in their everyday lives”14. For the experts of the European Commis-

sion, one of the main challenges of the information technologies is “strengthening social cohe-

sion by providing efficient, intelligent and easy to use systems for health, transport, inclusion, risk 

management, environment, learning and cultural heritage”15. 

 

In the report of the National Science Foundation, we are told that “technology has done little or 

nothing to enhance face-to-face communication. As we move from the current era of computing 

(so-called “personal” computers) to the next era (described variously as ambient intelligence or 

ubiquitous computing), help for social dialog will arrive in the form of next-generation personal 

information managers (PIMs) connected via wireless Personal Area Networks (PANs). PANs 

operate over a distance of just a few feet, connecting an individual to just those people within 

their immediate vicinity - their dinner companions, for example”16. 

 

In the same report, “social computing” supposes a “socially intelligent technology”. Thus “major 

improvements in the ability of artificial agents to deal with humans and to emulate humans will 

require those artefacts to be socially intelligent. Socially intelligent agents could serve as intelli-

gent tutors, nannies, personal shoppers, etc. Sets of socially intelligent agents could be used to 

emulate human groups/organizations to determine the relative efficacy, feasibility, and impact of 

new technologies, legislation, change in policies, or organizational strategy”17. 

 

Borrowing Weiser’s expression, “social computing” could be equated to a “calm technology”18, 

with the possible effect to simplify human life and pacify human relations. A basic idea, but quite 

naive from an anthropological point of view, is that the more information humans have, the more 

sociable they are. 

 

A dangerous technology ? 

However, Weiser’s position is ambivalent. The insistence on positive aspects of “ubiquitous 

computing” does not prevent him from mentioning a possible totalitarian danger, although he 

thinks that such a danger could be technically avoided with the diffusion of cryptography. In the 

                                                      
14 See note 7. 
15 www.cordis.lu/ist/about/coverage.htm (consultation 10.03.2003). 
16 See note 1 (p. 146). 
17 See note 1 (p. 272). 
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middle of the XXth century already, Wiener, in his reflections on cybernetics, was persuaded that 

“intelligent machines” could contribute to develop a new mode of organisation of social life, with 

more predictability and efficiency. But he also had fear for a new kind of totalitarian society, in 

which machines could dominate humans. 

 

In a quite similar way, both the European Commission and the National Science Foundation ex-

press, in their respective reports, possible risks with “ambient intelligence” (AmI) or “Pervasive 

computing”. 

For the first, besides “health impacts of pervasive radiation” and “considerable extension of recy-

cling and reclamation of electronic waste”, there is the fact that “more open systems tend to 

lower privacy levels”. Therefore, “what belief can we have that there will be effective norms of 

trust (in business, government, inter-personal relations) that prevent invasive/intrusive usage of 

AmI technologies… But such technologies also raise concerns about a reduction of free will and 

choice. In essence, as with other key emerging technologies, AmI offers many potential advan-

tages, but precautionary research and provisions will be necessary to make sure that it has the 

maximum positive effect on personal life and society”19. 

 

For the National Science Foundation, social cohesion, as a direct effect of “ubiquitous comput-

ing”, is also strongly opened to question. Thus, “while ubiquitous computing will enable more 

people to access more information more of the time, there will still be, short of major reforms, 

people with little to no access to computing. There will be excess information available, informa-

tion making it difficult to discern true from false information. There will be barriers in access to 

information based on legislation, learning, and organizational boundaries. While information will 

diffuse faster, the likelihood of consensus being reached and being accurate given the informa-

tion will depend on a variety of other factors such as group size, the complexity of the task and 

associated knowledge, initial distribution of information in the group, and so on. As a result, 

things may move faster, but not necessarily better”20. 

 

Finally, to consider only one side of digitization is reductive. The bright side of free communica-

tion should not be considered without the obscure one. In other terms, surveillance and control 

might become oppressive through the inescapable adaptation to various computer devices. As 

human life is fundamentally ambivalent, we are entangled in a dilemma between freedom and 

constraints. 

                                                                                                                                             
18 See « The coming age of calm technology »,1996, 

www.ubiq.com/hypertext/weiser/acmfuture2endnote.htm (consultation 12.01.2003). 
19  See note 8 (p. 15-16). 
20 See note 1 (p. 271). 
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A bright future ? 

In spite of these various warnings against different dangers, pervasive computing is evaluated 

altogether as a very favourable technoscientific movement for the whole humanity. The horizon 

of expectation is “to make us all healthier, wealthier, and wiser”21. But this promise of a bright 

future is based on a number of prerequisites. 

 

For instance, “caught in the grip of social, political, and economic conflicts, the world hovers be-

tween optimism and pessimism. NBIC convergence can give us the means to deal successfully 

with these challenges by substantially enhancing human mental, physical, and social abilities”22. 

 

We may be confronted with “the acceptance of brain implants, the role of robots in human soci-

ety, and the ambiguity of death in an era of increasing experimentation with cloning”23. Similarly, 

“Artificial agents based in microelectronics, nanotechnology and bioengineering may endow 

people with entirely new senses, or existing senses operating in new ways, in some cases em-

ploying neural interfaces to deliver complex information directly into the human mind”24. 

 

We may fear that this promise of a prosperous, harmonious and egalitarian society might have 

crucial features in common with several variants of social utopia, with their insistence upon a ra-

tionalized, and thus dehumanizing, world. 

 

The vision of a posthuman condition 

Beyond the speculative views of “social computing”, there is a shared belief, among a number of 

scientists and engineers, in an inescapable evolution towards posthumanity (see, e.g., Rees 

2003). Such is the diffuse belief that we are, in one-way or another, directed towards the end of 

homo sapiens. Or an ineluctable movement for the development of intelligence, on a technologi-

cal basis, that should be imposed by the so-called laws of evolution. With such an imaginable 

future, humans are limited by their biological constitution and appear to be unable to evolve. A 

whole emblematic literature confirms clearly such a trend. Here are a few significant titles or sub-

titles of recent books written by computer scientists and engineers, and not by science-fiction 

writers: 

« Beyond Humanity: Cyberevolution and Future Minds » (Gregory and Cox 1996); 

« Darwin among the Machines: The Evolution of Global Intelligence » (Dyson 1998); 

                                                      
21 See note 1 (p. 90). 
22 See note 1 (p. 3). 
23 See note 1 (p. 18-19). 
24 See note 1 (p. 86). 
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« How We Became Posthuman » (Hayles (1999); 

« The Age of Spiritual Machines.When Computers Exceed Human Intelligence » (Kurzweil 

1999); 

« Robot: Mere Machine to Transcendent Mind » (Moravec 2000); 

« Flesh and Machines: How Robots Will Change Us » (Brooks 2002). 

 

Surely, since the XVIIIth century at least, the relationship between humans and machines has 

been a constant object of discussion. Machine as a metaphor to define human being is well at-

tested. But with cybernetics and the mathematical theory of information, in the middle of the XXth 

century, radical views upon the possible creation of an artificial brain, and even artificial life, is 

clearly expressed. Moreover the idea that « intelligent » machine could surpass human capabili-

ties, and thus constitute a new dominant species is already evoked. 

 

Today the idea to reduce humans to machines seems to be no longer a pure metaphor, at least 

for a number of computer specialists. The question of a posthuman condition is even becoming a 

serious topic for many thinkers and scientists. Without any doubt, with the implantation of artifi-

cial elements into the human body, we are involved in an irresistible movement toward a possi-

ble posthuman life, or, at least, we are more and more unable to fix a clear limit between human 

and machine. 

 

But for those who believe seriously that “thinking” machines, more “intelligent” than humans, will 

sooner or later exist, the main question is to imagine the coming status of humans. Roughly 

speaking, three speculative variants can be outlined.  

 

For a first one, a kind of “techno-elite”, with “augmented intelligence”, or cyborgs, could dominate 

average humans. Or “those who have become cyborgs will be one step ahead of humans… cy-

borgs will look down on humans who have yet to ‘evolve’”25. In a second vision, the horizon of 

expectation appears as being quite less conflictual. “Augmented” humans and “intelligent” ma-

chines could live together peacefully. A third scenario, which is the most extremist, assumes a 

total domination of “intelligent” robots and artificial agents over humans altogether. In this case, it 

is quite sure that the “future doesn’t need us”26. 

                                                      
25 See « Cyborg 1.0 », 2000, by K. Warwick, professor of cybernetics, University of Reading in the UK, 

www.wired.com/wired/archive/8.02/warwick_pr.html (consultation 05.12.2002). 
26 See « Why the future doesn’t need us », 2000, by Bill Joy,  

www.wired.com/wired/archive/8.04/joy_pr.html (consultation 24.01.2002). 
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What does it mean to be human ? 

Which attitude have we to adopt toward these more or less apocalyptic beliefs ? We should not 

dispute about the more or less hypothetical feasibility of these dystopian speculations. For the 

time being, what is at stake is human identity. Indeed, what is relevant so far is not to condemn 

or to approve such visions on the dismal future of humanity, but to try to give a reasonable an-

swer to the question “what does it mean to be human?”. Archaic and traditional societies had an 

implicit answer in their norms, values and institutions. To know what is human nature is a con-

stant question throughout history. 

 

But today we are very much confused, although such an interrogation is dramatically imposed to 

all of us. We might even think that such an existential question is devoid of any validity, as hu-

mans appear to be characterized essentially by a fundamental adaptability and flexibility. The 

traditional way to consider human condition seems to be no longer valid among scientists in bio-

technological and infotechnological domains. On the contrary, speculations on the technological 

possibilities to go beyond the limits of human nature are more and more presented as legitimate 

results of scientific research. They tend to discredit a whole knowledge acquired through time by 

representatives of humanities and social sciences. Pretending to be myself such a representa-

tive, I have to radically question these technoscientific speculations. 

 

A technical solution for social cohesion? 

In our present modernity, there is an extraordinary ability to transform the world, and to look for a 

constant expansion of efficiency in every aspect of human existence. Modernity is thus widely 

viewed as a triumph of technoscientific and economic domains. These domains materialize the 

unlimited quest for the rational mastery of the world, and as such they are not submitted to the 

limits of a system of values. They are valorized as meaningful domains to symbolize what counts 

in human life. The objective is not simply to secure a living. It is rather to force anyone to be 

more and more efficient, by imposing an instrumental link with others and the world. But simulta-

neously there is a growing insistence on the gradual disintegration of social link. But, according 

to a widespread opinion, this basic social problem could be solved technically, in order to in-

crease efficiency everywhere, without any destructive effect on human relations. With such a be-

lief, “multidisciplinary research to humanize computing and communications technology will ex-

pand the social competence of individuals and increase the practical effectiveness of groups, 

social networks, and organizations”27. In other terms, the fundamental tension between the obli-

gations, constitutive of any social link, and the individual autonomy could find a solution in a 

technical interdependence imposed by computing pervasiveness. 

 

                                                      
27 See note 1 (p. 87). 
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This illusion of a technical construction of society is reinforced by a partial representation of hu-

man being, based on a functional analogy with machines. Reduced to their functionality, humans 

are easily compared to so-called intelligent machines. Both are measured according to their de-

gree of efficiency. Viewed in this way, humans are obviously marked by a defective nature. Per-

vasive computing is precisely imagined, conceived, and developed to surpass this limitation. 

Such is the position clearly defended in the report “Converging technologies for improving hu-

man performance”. Technologies should be developed to “enhance human abilities and efficien-

cies, … to optimize human interaction and enhance work efficiency, learning, and sensory and 

cognitive capacities”28. 

 

Enclosed in this instrumental vision, humans and machines are mutual metaphors. In other 

terms, human’s brain is a computer and machines are intelligent and even “spiritual” (see Kurz-

weil 1999). The result of this metaphorical circle is that our understanding of both, human being 

and machine, is at best biased. We are trapped in a constant movement, backwards and for-

wards, between a humanization of machines and a computerization of humans. “Computer ter-

minology and techno-jargon is being applied indiscriminately to areas of life, which have nothing 

at all to do with technology. Thus, people these days do not merely converse with each other, 

they interface” (Forester 1992: 144). 

 

This functional analogy is made possible with the general process of informatization. Human be-

ings, animals, and computers can be subsumed as systems of treatment of information. This is a 

way to show the secondary aspect of the materiality of supports. Among scientists and engi-

neers, machines, and more particularly robots, have to be considered potentially as living be-

ings. Such is today the insistence on artificial life or bio-inspired informatics, rather than on artifi-

cial intelligence only. The objective is thus to build machines as images of humans with function-

ally equivalent behaviour, seemingly expressing human qualities like intelligence, intentionality, 

emotion, or feelings. 

                                                      
28 www.nsf.gov/search97cgi/vtopic (consultation 16.01.2003). 
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A great reversal ? 

The so-called intelligent devices are explicitly developed to free humans from various con-

straints. But we cannot be satisfied with this immediate justification. It is imperative to insist on a 

fundamental contradiction between declared intentions and adverse consequences. Indeed what 

is already predictable is a progressive deprivation of human abilities. The horizon of a connected 

society, as it is outlined in various documents on pervasive computing, could be equivalent to a 

system in which humans might be no longer autonomous actors but reactive agents, whose be-

haviour should be dictated by inside and outside artificial devices. The promised liberation 

should suppose a total dependence on technology. The obvious risk is to give up the capability 

to take individual and collective decisions, in favour of machines or a small hybridized “techno-

elite”. 

 

This possible movement tends to deny the existence of an ideal autonomous actor reduced to a 

dominated agent, deprived of his or her humanity. To be fully human should mean to be recog-

nized as an actor and not simply as an agent. On this basis, it is quite legitimate to question the 

present direction taken by a number of strategic technological developments. Modernity, as it 

was conceived and valorized by the philosophers of the Enlightenment, may be defined, among 

others, by the ideal of a personal emancipation. But, with the growing presence of artificial de-

vices, what is more or less imposed to anybody is a rationalized organization of individual and 

collective life. The present vision of pervasive computing entails the possibility of a drastic de-

crease of our ability to choose, and a simultaneous increase of heteronomy, or simply a lack of 

autonomy. A number of facts and ideas are indicative of a great reversal. Individual freedom, re-

sulting from a constant struggle from the XVIIIth century till now, is in serious danger to be trans-

muted into a total subservience to “intelligent technology”. 

 

A countermovement: resistance and choice 

This technoscientific movement of total rationalization should not be seen as predetermined and 

thus inevitable. On the contrary, it has to be confronted to a countermovement, which is opposed 

and complementary at the same time. Therefore a comprehensive view of the present situation 

should be based on the dynamics of a double movement. The vision of pervasive computing is a 

determining part of a movement of radical transformation. Watchwords are rational mastery, 

powerfulness, individual liberation, prosperity, and some others. Against their absolutization, an 

effective countermovement should contain the unbridled technological innovations. But so far 

such a countermovement is at best only rudimentary. 

With the imposition of technoscientific and economic imperatives, the distinctive attribute of hu-

man beings appears to be linked to a logic of practical advantage. Surely we live in a material 

world as any organism. People are thus conditioned by material constraints, but the sense they 

give to themselves and to their world is various. In particular, they can resist and divert the use 
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of technological devices, not simply by irrational decisions, but very often for good reasons, with 

a view to maintain or to build a meaningful world. 
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