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Technology is neither good nor bad; nor is it neutral.
(Kranzberg’ s first law of technology)1



Table Of COnTenTs

lisT Of illusTraTiOns xi
lisT Of Tables xii
aCknOwledgemenTs xiii
inTrOduCTiOn  xiv

ChapTer One: The COnCepT Of experienCe 1

1.1 The concept of experience and research methodology 2
1.1.1 Skills, lifeworld and the sociality of technical action 2
1.1.2 Transdisciplinarity, the encyclopaedic approach and semiosis 5
1.1.3 Rhizome semantics 9

1.2 Problem statement and research questions 10

1.3 Overview 12

ChapTer TwO: TheOreTiCal baCkgrOund. On TeChnOlOgy:
 essenCe, praxis, experienCe 16

2.1 Introduction 16

2.2 Theoretical background 18
2.2.1 Technique and technology:
 the advent of modernity and the end of experience? 18
2.2.2 The philosophy of praxis 21
2.2.3 The crisis of the philosophy of praxis:
 the essentialism of the “left” 24
2.2.4 Feenberg’s critical constructivism:
 the concept of Code and the return of the philosophy of praxis 26

2.3 A different perspective on praxis: 
 an overview of “critical-pragmatism” 34

2.4 Conclusion 39



viii Table of Contents

ChapTer Three: The biO-anThrOpOlOgiCal rOOTs Of experienCe:
 an epigeneTiC insighT 41

3.1 Introduction 41

3.2 The gene-centric approach: the hegemonic paradigm 44
3.2.1 DNA as a code: the informational metaphor 44
3.2.2 The body as a machine:
 philosophical background of the form/substance dualism 45
3.2.3 The hegemony of the informational model of life 47

3.3 The epigenetic turn 48
3.3.1 DNA as a plastic entity:
 the organism—environment mutual interchange 49
3.3.2 Phenotypic plasticity,
 epigenetics and the emphasis on the development process 50

3.4 Re-reading the genome as a place of potentialities,
 illustrating the creativity of living systems 53

3.4.1 The Ecological niche construction approach:
 re-discovering ecological inheritance 54
3.4.2 Exaptation and the organism as a “bricoleur” 56

3.5 Conclusion 57

ChapTer fOur: symmeTry and asymmeTry beTween bOdy and TOOl:
 frOm TeChnique TO TeChnOlOgy 62

4.1 Introduction 62

4.2 Intentional acting as integral aspect of the relation 64
 between organism and environment 64

4.3 Technical action as a junction of body, tool and skill 66

4.4 Ecological perspective vs. Actor-Network Theory 68
4.4.1 Embodied Responsiveness 69

4.5 Centrality of skill in technological action 71

4.6 Conclusion 74



ixOpen Codes

ChapTer five: The reCOvery Of experienCe and sOCial skills

 in mOdern TeChnOlOgy develOpmenT 76

5.1 Introduction 76

5.2 Open source as commons-based peer production 79
5.2.1 Open source 79
5.2.2 Open source, open knowledge, commons-based peer production 80

5.3 Democracy, open codes and reskilling practices:
 the case of life technologies 82

5.3.1 The case of agro-biotechnologies 84
5.3.2 Democratizing innovation: opening codes 86
5.3.3 Re-skilling practices 89

5.4 Conclusion: a copyleft germplasm for re-skilling practices?
 Problematic issues and possible future developments 90

ChapTer six: disCussing skilled experienCe in TeChniCal aCTiOn:
 a mulTidimensiOnal analysis 95

6.1 Introduction 95

6.2 Multiple dimensions of experience and skills: a semantic map 97
6.2.1 Skilled experience in terms of
 (ineliminable) biological character 98
6.2.2 Skilled experience in terms of socio-anthropological given 101
6.2.3 Skilled experience in terms of socio-political opportunity
 (challenging and democratizing technical codes) 102

6.3 General discussion and questions for future research development:
 technology and participation 107

6.3.1 a) Reciprocity as social code in technology development 107
6.3.1 b) Opening the laboratories and the emergence of re-designers 109
6.3.2 a) Human experiences and skills as catalysts
 for a re-codification of technology 111
6.3.2 b) Resistance and occupation of spaces of social creativity 114
6.3.2 c) The maker-movement and do-it-yourself technology 116
6.3.2 d) Democratization or aristocratization? Risks and challenges 118
6.3.3 General intellect, commons, mutualism 120
6.3.4 New technologies, new organizational challenges: 
towards open source unionism? 123
6.3.5 What kind of ethical governance for “open source technology”? 124



x Table of Contents

6.4 Critical Synopsis 126

nOTes 131
bibliOgraphy 146



lisT Of illusTraTiOns

Fig. 1-1 Operationalization process of the concept of
 “experience in technical action” 5

Fig. 1-2 Porphyrian tree (Arbor Porphyriana) 7

Fig. 1-3 Porphyrian tree 8

Fig. 1-4 Rhizome 10

Fig. 1-5 Taproot 11

Fig. 4-1 Cellular meshwork (process of differentiation of actin) 70

Fig. 6-1 Representation of conventional semantic map 98

Fig. 6-2 Representation of semantic map presented (interaction) 99

Fig. 6-3 Representation of semantic map presented (dynamics) 100

Fig. 6-4 Representation of semantic map presented
 (multidimensional analysis) 101

Fig. 6-5 Representation of semantic map presented (three realms) 106



Table 3-1 59

Table 6-1 113

Table 6-2 Research directions linked to democratic implications
 of open source re-skilling practices 129

lisT Of Tables



Acknowledgements

This work could not have been possible without the help and support of a 
great number of people. Foremost, I would like to express my sincere grati-
tude to prof. Guido Ruivenkamp for the continuous support of my research.

I am also very grateful to the people who supported me during the time 
I spent in visiting research. Particularly, I need to thank prof. Steve Hu-
ghes, prof. Barry Barnes, prof. Lenny Moss and prof. Andrew Pickering for 
their suggestions, comments and criticism I collected visiting Egenis—The 
ESRC Centre for Genomics in Society, in Exeter (UK). I also thank Prof. 
Tim Ingold for his illuminating insights I had the opportunity to get visiting 
the School of Social Sciences, Department of Anthropology, in Aberdeen 
(UK). I am also grateful to prof. Ingold and his wife Anna for their won-
derful hospitality and kindness. Finally, I thank you very much prof. Ma-
rina Maestrutti, prof. Alain Gras, prof. Bernadette Bensaude-Vincent, prof. 
Valérie Souffron and prof. Caroline Moricot for the intellectual exchanges 
we had and their support in organizing my visiting research at the Centre 
d’Étude des Techniques, des Connaissances et des Pratiques (CETCOPRA) 
in Paris (F).

In conclusion, I want to remember someone who unfortunately disappeared 
during the period I dedicated to this research. My father Riccardo and my 
never born daughter Agata. Finally, my father-in-law Carmelo, who was 
a second father and who supported me believing in my academic career. I 
cannot but think about him riding an AJS motorcycle.
 
I dedicate this book to Urbana and Riccardo Jr. They are our future and 
hope.



inTrOduCTiOn

In the general understanding, and also in scientific practice, technology and 
society are viewed as two distinct entities. Related to this view is the assu-
mption that technology and human experience are quite different and un-
connected and also the idea that modernity has uprooted, de-contextualized 
and disembodied technical rationality. Taking a contrary approach, this stu-
dy represents a theoretical exploration aimed at showing that in the domain 
of technological development, there are significant margins for maneuver in 
which to recuperate and valorize human and social action.

As a work of theoretical sociology or social epistemology, this book ap-
proaches its subject from the theoretical background of the philosophy and 
sociology of technique. The historical and conventional assumptions of this 
theoretical background, it is argued, have been and continue to be characte-
rized by a hegemonically defined essentialist paradigm. This paradigm has 
been fiercely counteracted by two opposed approaches, critical theory and 
pragmatism. The present work combines these approaches, usually consi-
dered mutually incompatible, for the development of a new theoretical gaze 
or perspective. The aim has been to engage in a theoretical research oriented 
to a new philosophy of praxis in order to instigate a critical and constructi-
vist approach to technology. The main result expected of this work is the 
provision of a problematized and multifaceted semantic map leading to a 
multidimensional conceptual re-integration of skilled experience in human 
technical action.

Chapter 1 comprises the methodological presentation of this research. It 
introduces the problem statement and the research questions, the thesis 
structure and the rhizomatic method of this work. It is also explained the 
conceptual process leading to the selection of the unit observation (skills).

Chapter 2 explicates the theoretical background to the research. The first 
section discusses the hegemonic determinist paradigm (an essentialist in-
clination) within the field of the philosophy of technique that has sought to 
demonstrate how the passage from technique to technology (from ancient 
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to modern society) has brought about the understanding of the separation 
of the role of experience and human acting (hence of perception, action, 
intentionality and praxis). In its idealized form, this underwrites the narrow 
interests of elites, while the darker version presents dystopian visions of 
alienation and apocalypse. At the root of this paradigm is an analysis of 
modern technology as having i) disembedded and detached technique from 
the social and cultural fabric that had safeguarded it for centuries, and thus 
ii) rendered it an autonomous corpus, a neutral and independent ensemble, 
linked to “inner” logics and dynamics and answering exclusively to linear 
principles of efficiency, effectiveness, functionality and rationality.

The second section briefly overviews the philosophy of praxis, with the 
intent of showing that this may offer a real alternative to the determinism of 
the essentialist paradigm. It is suggested that it was precisely the sidelined 
concept of praxis that Marx’s thinking had set center stage in his critical 
analysis of technique, and that this led to a logical paradox in the history 
of Western thought which continues to heavily condition philosophy: te-
chnique, the essence of man, expands in modernity out of all proportion, 
to end up by negating man in his essence. The third section explores how 
the paradox has transversally conditioned not only conservative currents of 
thought but also progressive ones, with particular reference to the Frankfurt 
School, which has been very influential in the social critical thinking of the 
Left. This influence, it is suggested, has damaged the revolutionary poten-
tial of the philosophy of praxis that the Frankfurt School, as a neo-Marxist 
tendency, should have developed and diffused.

The fourth section discusses how Andrew Feenberg’s thinking has brought 
a philosophical vision to the field of the analysis of technique that is able to 
rehabilitate Marx’s concept of praxis and thereby introduces a possible way 
out of the blind alley of needing to choose between the two unsatisfactory 
visions: the determinism of the philosophy of essentialist technique or the 
insufficiently critical potential of constructivism. Constructivism recogni-
zes the fundamental role played by society in determining the very nature of 
technique but has a limited vision of social conflict mediated by science, te-
chnology and technical expertise. Sagaciously combining the anti-essentia-
lism of constructivism with the analyses of socio-political dynamics linked 
to power relationships and class conflict produced by the Frankfurt Scho-
ol, Feenberg has managed to revalorize the role of experience and praxis 
in technical action. This is a revaluation, moreover, oriented to supporting 
the possibility of changing technological development in the direction of a 
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democratic rationalization and a greater participation from below (bottom 
up). Finally, the fifth section introduces the new theoretical perspective of a 
critical pragmatism oriented to stimulating a new materialist philosophical 
orientation that emerges from a fecund (albeit difficult) encounter between 
the anti-essentialist current of critical theory and pragmatist philosophy.

Chapter 3 investigates the possibilities of a bio-anthropological foundation 
that can explain and justify the importance of experience in human culture 
and presents an overview of a contemporary epistemological paradigm that 
seems to be able to represent such a foundation in the life sciences. The pa-
radigm suggested is that of epigenetics and its conception of the organism, 
regarded as scientifically supporting a socio-anthropological idea of man as 
a real being-in-the-world, an intentional body that lives out a relationship of 
reciprocity with the surrounding environment (physical and social).

The last three decennia have seen an intensive debate in science and wi-
der society on the development and impact of genetics and genomics. This 
debate had important scientific, philosophical, economic and symbolic im-
plications. The general assumption of the third chapter is that in spite of 
the wide range of actors and institutions (scientists, politicians, churches, 
bio-ethicists, etc.) animating this discussion with a variety of (often oppo-
sing) views, the debate in itself takes place within a hegemonic scientific 
and cultural framework built upon specific conceptual interpretations of life 
that demands the development of a critical reflection. This chapter reflects 
both on the basic epistemological pillars of this hegemonic paradigm and on 
the emergence of a new scientific and epistemological turn that leaves the 
gene-centric paradigm in serious crisis.

Chapter 4 presents a reflection on the advent of modern technology, focu-
sing on a discussion of whether this has really ended the relationship betwe-
en bodily experience and material reality, or whether, in fact, an innovative 
and skilled handicraft experience of the world still exists in the context of 
contemporary technological developments. This chapter thus represents a 
socio-anthropological approach to the subject at hand, with the approach 
being informed by two different theoretical contributions or perspectives.

Supported by the work of British anthropologist Tim Ingold, the first per-
spective highlights the “ecological” principle according to which it is never 
a single organ (quintessentially, the hand) that represents the privileged lo-
cus of technical skills, insofar as these are generally nested within a “tech-
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nicity”, namely, in the particular alignment (tuning) between corporeity, the 
situational context and the materials and tools used. Supported by theore-
tical contributions of a pragmatist and phenomenological inclination, the 
second perspective here seeks to illustrate how the reduction of the manual 
dimension of work (whose demise is seen, in fact, as highly improbable) 
does not necessarily imply a complete retreat of the innovative nature and 
singularity of action preserved in human experience. For this reason, the 
development of mechanical and electronic technology—including, now, the 
digital—has not, in fact, brought about many of the pessimistic prophecies 
that over the years have foretold the end of creative handicraft skills tied to 
the expert use of tools.

The line of reasoning developed aims to highlight that, if technicity is not 
defined in terms of a single organ representing the privileged locus of tech-
nical skills (since these are, in fact, linked to the tuning of our body with the 
surrounding environment), then the advent of modern technologies cannot 
do away with such a locus in absolute terms by transferring it to a techno-
logical design encapsulated in a set of rules and defined algorithms. Indeed, 
the user is still and will always be a body operating within a context. More-
over, as is stressed using insights from Richard Sennett, the advent of new 
(digital) technologies is actually opening up interesting potential margins 
of recovering a dynamic feedback between operator, tool and environment 
(the physical and social). And while dextrous (finger) manipulations may 
characterize this at present, it is surely no longer primarily centered on the 
manual and corporeal dimension of the gesture (which indeed can be re-va-
lorized) so much as on the intellectual and socio-relational dimension of 
design. The consequence of this argument is that today there are (at least 
potentially) relevant theoretical and practical margins around the hegemo-
nic center within which to stimulate a recovery of the value of experienced 
and skilful technical action.

Chapter 5 presents a concrete case through which it is possible to perceive 
and develop this room for maneuver to recover and give value to experience 
and social skills in modern technical action as proposed in the argument 
of the previous chapters. The relevant literature for this chapter is ancho-
red more to a socio-political analysis, primarily because the rediscovery of 
skills and experience within technological innovation processes inevitably 
oblige us to reflect on the issue of participation. Thus, the question is ad-
dressed of whether these practices give voice to the possibility of a better 
democratization of technology. In particular, focus is placed on a specific 
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technological practice, that of open source, as potentially paving the way 
to a new participatory development model of technology, one that is more 
democratic and open to human action. This model is able to establish a par-
ticipatory approach that makes the hegemonic “technical code” discussed 
by Andrew Feenberg an open entity in which it is possible to realize creative 
processes, including those of re-appropriation designed to literally re-invent 
used technologies.

This chapter attempts to apply the participatory re-appropriation principles 
to the emblematic and controversial case of biotechnology development. In 
particular, it is suggested that there is room for maneuver in order to concei-
ve of and also materially produce re-skilling practices. The argument made 
is that it is possible to develop practices aimed at the re-encapsulation of 
technology within social relations, practices aimed at an empowerment of 
communities and the participatory and shared rehabilitation of technologi-
cal production ex-ante and with the aim of supporting a more democratic 
endogenous development that has the potential to more closely bind tech-
nological innovation to the goals of social sustainability and reduction of 
inequalities.

Chapter 6 concludes by reviewing the study structure and key issues and 
presenting the main conceptual results as an original semantic map. The 
particular value of this map lies in its visual presentation of semantic links 
and connections among the issues developed. As a second main aim, this 
chapter also engages in a general discussion aimed at sketching out new 
questions representing proposals for future lines of research. This overview 
critically defines the outline of a theory of democratization of technology 
related to the advent of open source. Specifically, it looks forward to the 
possibilities for re-skilling practices as a new form of democratic participa-
tion based on the social sharing of technology. These questions are related to 
anthropological, sociological, philosophical, political and ethical domains 
of reflection. Issues discussed include reciprocity, technical creativity, 
self-exploitation, technological elitism, do-ocracy, mutualism, open-source 
unionism and ethical-governance reconfiguration. Finally, a brief synopsis 
is provided linking all these possible research directions to the democratic 
implications of open source re-skilling practices.



Chapter one

the ConCept of experienCe

This work has developed within the on-going scientific and socio-political 
debate on the issue of the relationship between technology and society. In 
common understanding, and also in scientific practice, these are very often 
viewed as two distinct and quite separate entities. Against that, this study 
presents a theoretical exploration aimed at showing that there are signifi-
cant margins within which to maneuver in order to recuperate and valorize 
human and social action in the sphere of technological development. The 
principle of interwovenness between technology and society has been an 
important contribution of the sociology of science and technology. It has 
enabled what in sociological terms is usually referred to as the debate on 
the “social construction of technology”. This issue, therefore, is not new 
or original, but rather a major and ongoing debate that has characterized 
social studies of science and technology (STS studies) for some forty ye-
ars on. Thus, the “interwovenness” principle seems to be broadly accepted 
nowadays in humanities and social sciences. Nevertheless, if one looks at 
the way in which technology is developed by engineers and technicians and 
applied in policy (sometimes also by sociologists and philosophers)—that 
is the practice of science and technology development—it seems that this 
principle may indeed be formally recognized within one field but substan-
tially denied or misunderstood in another.

It is important to emphasize that although STS studies have been able to 
express this interwovenness, the politico-economic aspects of technology 
development have tended to be neglected. They have been deeply elabo-
rated, but in a rather essentialist and determinist way (as I will discuss in 
Chapter 2). For this reason, I think, a critical reflection on the issue of the 
interwovenness remains important; in particular, it is necessary to explore 
the margins of human and social action in the technology of today. One 
objective of this work, therefore, is to make a contribution to the actual 
interwovenness debate, indicating that a new cultural horizon is needed to 
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reflect critically on technology-society interaction, especially on the rela-
tionship between human experiences and technology design.

This new cultural horizon is explored by analysis of the role human expe-
rience plays in technical action. This focusing on human experience is 
directly inspired by Andrew Feenberg’s teachings on technology. In sup-
porting his thesis of the possibility of a democratic rationalization of tech-
nology, Feenberg aims to develop Marcuse’s argument of the need to recon-
cile the rationality implied by science and technology with experience of the 
lifeworld.2 For Feenberg, science and technology should also be constrained 
by values and human needs recognized in experience and validated in poli-
tical debate. In this, Feenberg seems to be recovering the phenomenological 
approach of Gadamer and Merlau-Ponty who, while not wanting to endorse 
an impossible and regressive re-enchantment of nature, did want to defend 
the role of experience against the naturalistic reductionism of science and 
technology in modern society (Feenberg, 2010: 208-10). It is clear that de-
monstrating the possibility of reconciling experience and technology means 
opening significant margins within which to maneuver in order to recupera-
te and valorize human and social action within the sphere of technological 
development, democratic participation and potentialities included (as con-
sidered in Chapter 2).

Thus, the main area of critical reflection in this book is on “human expe-
rience and technology”. The reflection is guided by the following key is-
sue: Have technology and human experience really become two mutually 
exclusive entities? This theoretical question will be discussed from various 
perspectives, developing a socio-anthropological and socio-epistemological 
research that proceeds from a specific social unit of observation, that of 
skills.

1.1 The concept of experience and research methodology

1.1.1 Skills, lifeworld and the sociality of technical action

In taking skills as the specific unit of observation of this work, I am obli-
ged to underline that the main object of this work is not skills. I do not want 
to develop a research model or paradigm for skills. Rather, I will “use” this 
category in an “instrumental” way, employing skills as the main indicator of 
a more general dimension of investigation: experience in technical action. 
In order to explain the reason for this choice of instrument, I use a classical 
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conceptual distinction made within the methodology of social research.

In quantitative and qualitative social research, there is a difference between 
the unit of observation and the unit of analysis. The former is described by 
the data one analyses, whereas the latter is the major entity that is being 
analyzed, the “what” is being studied. The two should not be confused. A 
study might, for example, work with a unit of observation that is situated 
at an individual level but have as the unit of analysis something at a neigh-
bourhood level, and thence drawing conclusions on neighbourhood cha-
racteristics from data collected from individuals. In the case of the present 
work, since it is focused on delivering theoretical insights, the focus is not 
on collecting empirical or statistical data. Nevertheless, I will collect con-
ceptual data produced by the unit of observation of skills, with the aim of 
drawing more general theoretical conclusions on the unit of analysis (expe-
rience in technical action).

But why skills? In the epistemological point of view of ancient Greek cul-
ture, experience was expressed with the word “ἐμπειρία” which coupled 
the terms “ἐν”/ “ἦν” (inside) with “πεῖρα” (practice). This meant that with 
experience, according to ancient Greeks, man was able to essay or practi-
ce reality from within. This etymological meaning expressed a vision of 
knowledge open to personal and social (and also contingent) experience.3 
The scientific revolution of modernity split these two formerly interwoven 
domains (rationality and experience). Today, in the hegemonic mainstre-
am meanings, ends, practices, traditions, that is sociality, are considered as 
subjective, non-rational, non-scientific, against which there is nature, me-
ans, abstraction. No mediation is accepted.

This work, on the contrary, refers to an idea of experience linked to the con-
cept of lifeworld. For this reason, I discuss the sociality of technical action 
and interwovenness of these two domains (rationality and experience). In 
order to do this, from the methodological point of view, a sort of opera-
tionalization4 process of the concept of “experience in technical action” is 
developed (Fig. 1-1).

This diagrammatic representation expresses the semantic operationalization 
of the concept of experience (as referring to technical action). The different 
rings express the different level of abstraction: the more external the ring, 
the more general the concept considered. The generality of the concept of 
the first (outer) ring (experience in technical action) is reduced in the se-
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cond ring, where it is specified in more concrete terms as social quality (of 
technical action). Specifying that social quality of technical action sugge-
sts analysis in more concrete terms as the classical concept of habitus (or 
hexis).5 This conclude in more operational terms with the analysis of the 
concept of skill in the final ring, a concept endowed of concrete, visible and 
measureable social characters.

This operationalization process and the final choice of adopting skills as the 
main unit of observation is deeply influenced by the work of the French an-
thropologist Marcel Mauss. Mauss indicated the existence of an inseparable 
link between man and technique, affirming that it is the human body that is 
the first technical means we have at our disposal, and that it is this which we 
must learn to master in order to survive:

I made, and went on making for several years, the fundamental mistake of 
thinking that there is technique only when there is an instrument. I had to 
go back to ancient notions, to the Platonic position on technique, for Plato 
spoke of a technique of music and in particular of a technique of dance, and 
extended these notions.6

For Mauss, technique is a traditional (social) and efficient (productive) 
action perceived by the actor as an action of a mechanical, physical or phy-
sical-chemical order. The body is the first instrument of man, his first tech-
nical object. The primary form of technique is therefore that of the body. 
Skills are guided by a habitus, Pierre Bourdieu’s conceptual development 
from Aristotle’s hexis indicating an ensemble of culturally transmitted, en-
during dispositions, anchored to the human body (Bourdieu, 1980).7 More 
recently, François Sigaut (2007) has confirmed this principle of fundamen-
tal association between technique and the body, reminding us that the ety-
mological root of the term organ (of the body) is the Greek word “ὄργανον”, 
meaning “tool”. 

Here, technique is understood as that which employs tools other than (ad-
ditional to) the body. It is assumed that it develops from this fundamental 
relationship, known by terms like “skill”, “ability” and savoir-faire,8 and 
that it is linked to qualities such as perception, action, intentionality, corpo-
reity and context. These elements will thus reappear frequently during this 
reflection: analyzing technique, as I see it, means starting off from these. 
Highlighting the relationship between these phenomena and technique in 
itself involves a demonstration that technique and society are not separate 
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entities. Indeed, technical skills are not the property of any single body, but 
are qualities arising from the entire system of relationships that constitutes 
the presence of an agent in an extensive and structured physical and social 
environment.

Fig. 1-1 Operationalization process of the concept of “experience in technical action”

1.1.2 Transdisciplinarity, the encyclopaedic approach and semiosis

But if the interwovenness of technique and society can be easily un-
derstood on the basis of these very common and (in sociology) shared evi-
dences, why another work on this issue? As emphasized above, although in 
sociology the principle of the “interwovenness of technology and society” 
is accepted, this principle seems to be somewhat confi ned to and within that 
discipline. Moreover, STS studies, which were born as a fi eld of interest 
with a strong interdisciplinary orientation, nowadays seem having acquired 
a new disciplinary confi guration, with its own exclusive borders and ga-
te-keepers (schools, masters, literatures, etc.), with a closed jargon and with 
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a rather poor critical gaze. 

There is still a huge lack in interdisciplinary research with the philosophical 
and sociological debate on this issue apparently remaining within the nar-
row limits of single disciplines and even research areas (humanities, social 
sciences). At the same time, interdisciplinary research is itself not always 
able to overcome the limits of mutual understanding and communication. 
Interdisciplinarity may easily be—often is, or at least seems to be—a com-
munication between deaf people. The communication is generally simu-
lated for satisfying ministerial requests of bureaucrats and the desire for 
the display of innovative medals. However, everybody knows that really 
careers, power and professional satisfactions are still assured within the re-
assuring (single) disciplinary borders (publications, journals, committees, 
appointments, etc.) and suchlike. 

It is clear that a new cultural horizon is needed. With this work, I try to 
suggest that a possible way forward is represented by the idea of trans-di-
sciplinary research. Actually, trans-disciplinary research means that indi-
vidual researchers should themselves make an effort to overcome discipli-
nary isolation through their own border crossings in order to emphasize the 
principle of the unity in diversity of human knowledge. This requires a huge 
effort, however, a passage across inhospitable lands that is certainly difficult 
and may seem dangerous. Despite these risks which are several—including 
accusations of and resistance to presumed field invasions, ambitious preten-
tions, jealousies, criticisms of inevitable oversimplifications, difficulties in 
managing unknown concepts and terms, reduced margins for empirical re-
search, etc.—trans-disciplinary research is nevertheless a risk worth taking. 

From the epistemological perspective, trans-disciplinary research should be 
based on a particular “picture” of knowledge. Particularly, trans-discipli-
nary research assumes knowledge to be a semantic network of meaning that 
can be hardly organized in a well-structured hierarchy of linear matches. 
Rather, knowledge is based on an unsteady, precarious and always con-
textually reconstructable network of semantic associations. This implies a 
different methodology of inquiry as provided, for example, by the so-called 
encyclopaedic approach which has been widely represented and described 
by Umberto Eco (1984) in terms of an opposition to the so-called dictio-
nary-like approach.

The dictionary informs and defines a particular metaphorical representation 
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of knowledge based on the figure of the so-called Porphyrian tree (Arbor 
Porphyriana), a conceptual device intended to illustrate the “scale of being” 
(scala predicamentalis) elaborated by the Greek logician and philosopher 
Porphyry (Fig. 1-2 and Fig. 1-3).

Porphyry elaborated this “device” for presenting the Aristotelian classifi-
cation system through a tree-like diagram based on dichotomous seman-
tic oppositions. This device is considered the main model of the so-called 
“dictionary-like semantics”, a classification system implying a “fall” from 
“genus to species”, based on a formal, linear and hierarchical system of 
linkages between categories. This model usually informs the hegemonic 
methodology of (disciplinary) scientific research.

Fig. 1-2 Porphyrian tree (Arbor Porphyriana)
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Fig. 1-3 Porphyrian tree

In opposition to this epistemological and semiological model, Umberto 
Eco presented a new model broadly inspired by Peirce’s Theory of Signs 
(semiotics). Eco speaks of a dynamic object, the object itself, which we 
cannot never fully “grasp” because we never have a complete, comprehen-
sive and total vision of reality. We can only ever see reality from a certain 
point of view. This way in which we see things, “caged” within our cultural 
system, is the so-called immediate object. But anything can be a sign as 
long as someone interprets it as “signifying” something, and signs can and 
must be interpreted. This interpretative process is termed semiosis and in 
Peirce’s theory it is considered to be unlimited. Actually, when we meet a 
“signifier”9—a “representamen” in Peircean terms—a process is initiated 
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that leads to our interpretation of the representamen through another sign 
(Peirce calls this new sign: the “interpretant”). This last is another cultural 
unity useful to interpret, but one that will, in turn, call another interpretant, 
leading to a series of successive interpretants (potentially) ad infinitum.

For this reason, according to Peirce, the meaning of a representation cannot 
be anything but a representation. Any initial interpretation can be re-inter-
preted and so semiosis is not considered a structure but a process. In this 
idea of semiosis neither universal semantics nor metalinguistic entities are 
allowed. Here, the system is based on an indefinite series of content units 
that are mutually defined and with a different nature but without being hie-
rarchically ordered. These units cannot be classified as essential or ancillary. 
Eco defines this system an “encyclopedia”. Indeed, operationally and occa-
sionally, within this system, local trees of meaning can be isolated. But the 
system has the complex structure of a rhizome, that is a network in which all 
the points are, more or less, directly connected to each other.

1.1.3 Rhizome semantics

The rhizome is a special kind of root (a subterranean stem of a plant 
usually found underground) that can penetrate soil due to a horizontal ex-
tended movement. In botany, this root is considered as opposite to the usual 
taproot growing downward vertically and in-depth. It became an important 
metaphor in philosophy as a result of the work of Deleuze and Guattari 
(1980). Referring to human knowledge, they opposed it to an arborescent 
conception of knowledge, which works with dualist categories and binary 
choices. A rhizome works with planar and trans-species connections, while 
an arborescent model works with vertical and linear connections (Fig. 1-4 
and Fig. 1-5).

The rhizomatic method is particularly interesting. It opposes the idea that 
knowledge must grow in a tree-like structure from previously accepted ide-
as. New thinking need not to follow established patterns. It is interesting 
to notice that, as is clear from Fig. 1-3, the horizontal extension of the root 
not exclude the possibility of in-depth vertical movement. Using a process 
of analogical and semantic associations, a rhizomatic method of knowled-
ge can help in creating an intellectual and semantic map whose originality 
consists just in the coupling of concepts usually kept separate. This is what 
is attempted in this book coupling, for example, epigenetics (bio-anthropo-
logical dimension) with technicity (socio-anthropological dimension) and 
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open source (socio-political dimension).

This semantic model is usually rejected because it challenges the myth 
of expertise of a defined and complete set of technical knowledge about 
a specific issue, idea which is directly linked to the tree-like structure of 
knowledge.10 The rhizomatic model of knowledge requires a set of different 
research techniques reciprocally intertwined. The first technique is to use 
a language that is both logical and analogical through the use of so-called 
nomadic concepts.11 For the purpose of this study, the concept thus em-
ployed is that of epigenetics, which has been already used very fruitfully 
in robotics.12 The second technique is anchored to a process of comparing 
different literatures of different domains. Here, what is original is not the 
object of analysis in itself, but the process of comparing issues, concepts 
and literatures. In this work we tried to follow these methods and the three 
main chapters mirror this methodological effort.

Fig. 1-4 Rhizome

1.2 Problem statement and research questions

While this book deals with the problem of the relationship between te-
chnology and society, it does so by developing research firmly grounded in 
the theme of the role of human experience in technical action. Moreover, it 
starts from the position that the root problem for any analysis of the so-cal-
led technology-society relationship concerns the definition of a specific per-
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spective from which to examine such a relationship. For this reason, the 
primary objective is to develop this very perspective. Essentially, the aim is 
to combine a rhizomatic and associative working methodology in a novel 
fashion, together with a certain theoretical sensibility (outlook) which may 
be called “critical-pragmatic” (Chapter 2).

My hope is that this combination may enable a conceptual map to emerge 
from three selected access points—bio-anthropological, socio-anthropolo-
gical, socio-political—which can then highlight and endorse the need to 
reassess the importance of human praxis in technical action.

The originality of this work consists, then, precisely in the associative com-
bination of the elements in the making of this conceptual map, since it is 
with just this combination, I suggest, that we may express the specific per-
spective referred to.

Fig. 1-5 Taproot

In the light of this outline, the key problem of the research is to develop a 
theoretical perspective by which human experience can be reintegrated in 
technical action. The core problem is thus to contribute to the development 
of a new outlook (perspective) in which the role of human experience, pra-
xis and skills in technical action can be re-evaluated, leading to a process of 
bottom-up democratization of modern technologies.
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The main problem defining this focus is the possibility of understanding the 
ways and degree to which technology and experience (in the socio-anthro-
pological and operating terms defined up to this point) have become two 
mutually exclusive entities. In order to do this, I will investigate how the 
primary relationship between body, society and technique has been tran-
sformed by the advent of modern technology and what kind of challenges 
this change implies.

This provides the overarching theme for reflection developed in the next 
chapters which are guided by the following three “study questions”:

1. What is the bio-anthropological explanation and justification for the 
importance of experience in human culture? And is there an epistemo-
logical paradigm able to represent such a link in life sciences today?

2. What kind of socio-anthropological data can help us understand whether 
and to what extent the relationship between corporeal experience and 
material reality is still relevant in defining the idea of technicity?

3. Which practices of technological development are in a position to con-
cretely recuperate human skills in the processes of technical innova-
tion? And how can such practices be the advocates for a greater demo-
cratization of technology?

Together, these research questions provide a tool with which to critically 
investigate the main focus of the work from three different but complemen-
tary perspectives of analysis: the bio-anthropological, the socio-anthropolo-
gical and the socio-political.

1.3 Overview

Chapter 2 presents the theoretical background of this work. The main 
aim is to show that this background has been characterized by the existence 
of an “essentialist paradigm”, one that traditionally influenced the philo-
sophy and sociology of technique. This, I argue, shaped a dystopian distor-
tion of sociological interpretation of technical action (Section 1) affecting 
progressive currents of study (Section 3). The second section describes the 
philosophy of praxis as an antidote to the determinism of the essentialist pa-
radigm outlined in the first. Section 4 presents Andrew Feenberg’s thinking 
as a philosophical vision that is able to rehabilitate Marx’s concept of pra-
xis. In addition, this chapter tries to make explicit the “perspective angle” of 
this research, that is the theoretical gaze and sensibility that influenced him 


