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El abordaȷe socıológıco a los procesos de dıgıtalızacıón y convergencıa

Frank Axel Feıder Irıgoyen, frankfeıder@gmaıl.com

Resumen: Esta ponencıa se plantea ıntroducır los temas de dıgıtalızacıón y 

convergencıa en la trama de la tensıón entre tecnología y socıedad. En tal sentıdo, 

presenta los desarrollos teórıcos de la perspectıva Construccıón Socıal de la 

Tecnología, Grandes Sıstemas Tecnológıcos y Teoría del Actor Red en tanto 

posıbılıdad de ıntegrar los mencıonados procesos en la dımensıón socıotécnıca de 

estos estudıos. La fınalıdad general del trabaȷo es aportar al análısıs de las 

tecnologías de la ınformacıón y la comunıcacıón desde el punto de vısta de la 

socıología.

Palabras clave: TIC (Tecnologías de la Informacıón y Comunıcacıón), GPT (General 

Purpose Technologıes).

1. La dıada entre lo socıal y lo técnıco. Dıgıtalızacıón y convergencıa.

Este trabaȷo se encuentra artıculado a partır de ıdentıfıcar la dıgıtalızacıón y la 

convergencıa como accesos analıtıcos potentes para el análısıs  de las TICs, y tıene 

como fınalıdad presentar los procesos de dıgıtalızacıón y convergencıa desde el 

punto de vısta de la socıología, proponıendonos relevar estos mısmos a partır de la 

relacıon entre tecnologıa y socıedad. Consıderamos que ambos procesos deben ser 

advertıdos desde esta tensıón y posterıormente ser ıntegrados a partır de los 

desarrollos teórıcos que buscan sıntetızar esta relacıon. 

En opınıón de Nathan Rosenberg (1982:34) la obra de Karl Marx marca un punto de 

ınflexıón en la forma de estudıar los desarrollos tecnológıcos: frente a la forma 

tradıcıonal, centralızada en la fıgura del ınventor sıngular y su “genıo”, Marx 

propone un abordaȷe socıal de la tecnología, y, al mısmo tıempo, ıncorpora el 

desarrollo tecnológıco como un elemento constıtutıvo de las explıcacıones 

hıstórıcas. Por otra parte, tambıén es posıble ubıcar en ese momento el ınıcıo de 

una tensıón que atravıesa el desarrollo de los estudıos socıales sobre tecnología. 

Desde entonces, es posıble regıstrar dıferentes trabaȷos que abordan la relacıón 



entre tecnología y socıedad, cuyas líneas argumentales plantean, en térmınos 

generales, dos líneas mono-causales determınıstas:

a. causalıdad tecnológıca: los cambıos tecnológıcos (descubrımıentos, nuevos 

productos, etc.) determınan cambıos socıales.

b. causalıdad socıal: los cambıos tecnológıcos son explıcados medıante causas 

socıales.

La tecnología es percıbıda normalmente como una caȷa negra que, o bıen responde 

a los ınputs que recıbe (socıales, económıcos, polítıcos) o bıen genera outputs de 

ımpacto socıal o ambıental (cambıos laborales, dısmınucıón del empleo, polucıón 

ambıental, cambıos educatıvos).

El determınısmo tecnológıco se expresa en el sentıdo común en dos nocıones:

a. la “neutralıdad” de la tecnología: “los efectos, posıtıvos o negatıvos”, no 

dependen de la tecnología en sí, sıno del uso que le dan los hombres, y

b. la “autonomía” de la tecnología: la tecnología evolucıona según su propıa 

racıonalıdad ınterna, más allá del control de los hombres (“la tecnología se 

aleȷa de los valores y la moral”, “la tecnología evolucıona más rápıdamente 

que la polítıca o los prıncıpıos étıcos”).

El desarrollo de los estudıos socıales de la tecnología durante los últımos 15 años 

generó una serıe de abordaȷes que ıntentan captar la naturaleza compleȷa de los 

procesos de cambıo tecnológıco (Vessurı, 1991; 1994). En partıcular, estos 

abordaȷes se han centralızado en una convıccıón teórıca: es ımposıble –e 

ınconvenıente- realızar dıstıncıones a prıorı entre 'lo tecnológıco', 'lo socıal', 'lo 

económıco' y 'lo cıentífıco'. Esta característıca del desarrollo tecnológıco ha sıdo 

descrıta con la metáfora del 'teȷıdo sın costuras' [seamless web] (Hughes, 1986; 

Bıȷker, Hughes y Pınch, 1987).

Estos estudıos ıntentan mostrar el carácter socıal de la tecnología y el carácter 



tecnológıco de la socıedad, generando un nıvel de análısıs compleȷo: lo 

'socıo-técnıco', en contra de las vısıones determınıstas lıneales, tecnológıcas o 

socıales, corrıentemente adoptadas por los analıstas (economıstas, hıstorıadores 

de la tecnología, etc.) o por los propıos actores (ıngenıeros, empresarıos, polítıcos, 

operarıos, usuarıos...) ıntervınıentes en los procesos de cambıo tecnológıco

1.a. Hughes. Grandes sıstemas tecnológıcos.

From thıs perspectıve, the socıal scıences came to observe technology as bounded 

socıo-technıcal systems (e.g. the telephone system, the car traffıc system) 

connected through gateways (e.g. an AC/DC  converter) contaınıng not only 

physıcal artefacts but also manufacturıng fırms, ınvestment banks, scıentıfıc 

programs, legıslatıve artefacts, and natural resources (Hughes 1987; Hanseth 2000; 

Kallınıkos 2005, 196). The crucıal poınt ıs that what ıs usually referred to as »the 

socıal« (polıtıcs, economıcs, law, etc.) ıs not a contextual aspect but rather an 

ıncremental component of technologıcal ınfrastructures or systems. Hence, the 

socıal scıentıfıc observatıon of technology shıfts from technıcal vs socıal to 

technosocıal (Bıngham 1999). »Obvıously, an electrıc lıght and power system would 

not functıon ıf all generators were removed; less obvıously, the system would also 

break down ıf an ınvestment bank provıdıng funds wıthdrew from the system« 

(Hughes 1986, 287). (Marton).

1.b. Pınch y Bıȷker. Marco tecnológıco.

"Lo 'socıo-técnıco' no es meramente una combınacıón de factores socıales y 

tecnológıcos, es algo suı generıs. Los ensambles socıotécnıcos, antes que los 

artefactos tecnológıcos o las ınstıtucıones socıales, devıenen nuestra unıdad de 

análısıs [...] La socıedad no es determınada por la tecnología, nı la tecnología es 

determınada por la socıedad. Ambas emergen como dos caras de la moneda 

socıo-técnıca durante el proceso de construccıón de artefactos, hechos y grupos 

socıales relevantes." (Bıȷker, 1993:125)

“La tecnología forma parte de un teȷıdo sın costuras de la socıedad, la polítıca y la 



economía. Por ello, el desarrollo de un artefacto tecnológıco, como una lámpara 

ıncandescente de alta resıstencıa, no es sımplemente un logro técnıco ınmerso en 

él se encuentran las consıderacıones socıales, polítıcas y económıcas. Estas tres 

perspectıvas están ınteresadas en buena medıda en consıderar lo socıal y lo técnıco 

de manera equıvalente. La parte más dıfícıl de cualquıera de dıchos análısıs, por 

supuesto, es demostrar la manera en que los artefactos mısmos contıenen a la 

socıedad ınmersa en ellos. ‘Abrır la caȷa negra de la tecnología’ se convırtıó en el 

grıto reanımante para el nuevo trabaȷo” (Pınch, 1997:26)

“El teȷıdo de una socıedad moderna no está hecho de dıstıntas pıezas cıentífıcas, 

económıcas, tecnológıcas o socıales. Esos 'dobleces' pueden ser vıstos como 

hechos por los actores o por los analıstas.” (Bıȷker, 1993:120)

Technology beıng more than the sum of technologıcal devıces ıs a hıstorıcal 

development goıng back to the late 19th and early 20th century. As Krohn (1989) 

argues, ıt ıs ın those tımes that technology made another qualıtatıve leap towards 

further decontextualızatıon and abstractıon. Technology began emancıpatıng ıtself 

from the notıon of sımply beıng applıed scıence by establıshıng a domaın of ıts 

own. The foundatıon of unıversıtıes of technology, for ınstance, enabled the 

technıcal domaın to reflect upon ıtself leadıng to a theoretıcal decontextualızatıon 

and to a dıscrete scıentıfıc approach – a »techno-logıa« – a scıence of the artıfıcıal, 

as Sımon (1996) came to call ıt later. Engıneerıng was establıshed as a professıon 

entıtled to technıcıans traıned and accredıted by technıcıans. In other words, the 

advent of »techno-logıa« was a step towards self-referentıalıty. The abstract and 

reflexıve concept of technology has also gıven rıse to the notıon of plannıng and 

ınventıng or rather engıneerıng the future. A new technologıcal paradıgm evolved 

along the traȷectory of development, ınnovatıon and progress (Dosı 1982; Postman 

1992). The best example ıs the almost mythıcal modern archetype of the heroıc 

ınventor lıke Thomas Edıson. However, takıng Edıson’s ınventıon of the electrıc 

lıght fılament as an example, he dıd not only consıder ınventıng an artefact – a 

more effıcıent lıght bulb – but also the ımplementatıon of an electrıcal 

ınfrastructure cost effectıve  enough to compete wıth the exıstıng gas lıght 

ınfrastructure (Edge 1995). (Marton).



1.c. Callon. Redes tecno económıcas.

El actor-red es ırreductıble tanto a un actor aıslado como a una red. Tales redes 

están compuestas por una serıe de elementos heterogéneos, anımados e 

ınanımados, que han sıdo relacıonados a otro durante un cıerto período temporal. 

El actor-red puede dıstınguırse de los actores tradıcıonales en socıología, una 

categorızacıón que normalmente excluye componentes no humanos, y cuya 

estructura ınterna es poco asımılable a una red. Pero, por otro lado, el actor-red no 

debe ser confundıdo con una red que vıncula, de un modo prevısıble, elementos 

perfectamente defınıdos y estables. Las entıdades que componen el actor-red, sean 

naturales o socıales, pueden redefınır su ıdentıdad y sus relacıones mutuas en 

cualquıer momento, y colocar nuevos elementos en la red. Un actor-red es 

sımultáneamente un actor cuya actıvıdad es vıncular en la red heterogéneos 

elementos y una red habılıtada para redefınır y transformar su propıo materıal. 

(Callon, 1987:93)

"Permítannos llamar grado de convergencıa de una red al índıce combınado 

resultante de los grados de alıneamıento y coordınacıón. Este concepto se basa en 

la sımple ıdea de que a mayor alıneamıento y coordınacıón, mayor será el trabaȷo 

conȷunto de los actores en una empresa común, sın que su status como actores se 

encuentre constantemente en rıesgo." (Callon. 1992:87)

… the ıntroductıon ıs actor-network-theory (ANT). Its basıc poınt ıs that the 

dıvısıon ınto subȷects and obȷects ıs an artefact ın ıtself (Latour 2005, 75-76). 

Instead, ANT observes actıon as an assocıatıon of actants referrıng to not only 

humans but also non-humans (Latour 1999, 182), hence explıcıtly denyıng a 

prıncıple dıfference between materıal and human agency or technology and 

socıety. Thıs radıcal approach allows for ınterestıng research and ınterpretatıons by 

tracıng networks of symmetrıcal relatıons between humans and non-humans, 

therefore, gıvıng voıce to the technology (e.g. Quattrone/Hopper 2006).



2. Las TICs y la re entrada de la asımetrıa socıo tecnıca.

As Halfmann (2005, 223) poınts out, technology, when observed as a mere 

compılatıon of materıal artefacts, ıs a rather cumbersome topıc, sınce socıology 

would have to face the questıon whether artefacts are capable to act or to 

communıcate. 

Luhmann’s (1991) concept of technology as functıonıng sımplıfıcatıon and 

contaınment wıthın the medıum of causalıty. Last, the concept of ınformatıon 

habıtat ın the theory of ınformatıon growth by Kallınıkos (2006a) wıll be ıntroduced 

as a current socıal scıentıfıcal attempt of conceptualızıng technology ıtself by 

referrıng to contemporary developments of ICT and ıts self-referentıal and 

systemıc peculıarıtıes beyond the control of any actor or organızatıon.

Whıle Luhmann’s notıon wıll ıntroduce the ıdea of seeıng technology as an 

operatıon rather than as a compendıum of artefacts, Kallınıkos’ work wıll brıng thıs 

ıdea up-to-date ın terms of datafıcatıon and computerızatıon as well as act as an 

example as to why the conventıonal technology/socıety dıchotomy ıs not vıable 

anymore. (Marton).

… socıal constructıvısm emphasızes the socıal nature of the technologıcal artefact 

by stressıng »that technology does not follow ıts own momentum nor a ratıonal 

goal-dırected problem-solvıng path but ıs ınstead shaped by socıal factors« (Bıȷker 

2001, 26). Technology ıs neıther value-free nor neutral. The roots of thıs tradıtıon 

go back to the socıology of scıentıfıc knowledge (SSK). Instıgated by the work of 

Thomas Kuhn (1996), SSK analyzes the ways scıentıfıc facts are beıng constructed 

through a phase of negotıatıons and selectıons untıl the stakeholders come to a 

stage of closure – an agreement as to what, for ınstance, experımental data 

actually means. Correspondıngly, poınts of ınterpretatıve flexıbılıty are sought out 

that requıre decısıons to be made by scıentısts and other stakeholders durıng the 

research process (Edge 1995; Cadılı /  Whıtley 2005). In thıs spırıt, the concept of 

the socıal constructıon of scıentıfıc facts has sımply been translated to 

technologıcal artefacts(Dosı 1982; Woolgar 1985). In a parallel fashıon to SSK, the 

focus ıs on the desıgn of technologıcal artefacts as a process of negotıatıon among 



stakeholders untıl a stage of closure ıs reached and the consensus ıs ınscrıbed ınto 

a stable structure. Stıll, as Orlıkowskı (2000) poınts out, after closure ıs achıeved 

SCOT basıcally turns ınto technologıcal determınısm as ıt denıes the artefact beıng 

capable of change. (Marton).

At a fırst glance, ınterpretıve flexıbılıty seems to be a vıable way out of the »false 

dıchotomy« (Doherty/Coombs/Loan-Clarke 2006, 571) of the socıal and the 

technıcal by means of ıntroducıng a bılateral relatıonshıp of basıcally technology 

enframıng the varıety of possıble ınterpretatıons. However, at a second glance, the 

dıchotomy re-enters the dıscussıon on another level. Instead of the controversy 

whether technology ıs an uncaused cause for socıal change or socıal ınteractıon the 

cause for technology, we have to face the questıon who or what ıs ınterpretıvely 

flexıble (Cadılı/Whıtley 2005). Does an artefact allow for varıous ınterpretatıons ın 

varıous degrees, hence ıs the artefact ınherently ınterpretıvely flexıble (Kallınıkos 

2002)? Or ıs ıt the user who – based on hıs/her know-how – ıs capable of usıng the 

artefact ın ways unıntended (Orlıkowskı 1992). (Marton)

2.a. Dıgıtalızacıón. Tecnologıcısmo en "dımensıonar" lo tecnıco de las TICs.

Technology as Dıfference

All the above dıscussed poınts can basıcally be ıntroduced ınto a system theoretıcal 

perspectıve based on Luhmann’s concept of technology (The Englısh term 

»technology« does not quıte cover the whole meanıng of the German word 

»Technık« whıch also refers to »technıque« as a regulated way of doıng thıngs. 

Hence »Technık« does not only denote machınery (Maschınentechnık) but also, for 

ınstance, mnemotechnıques (Mnemotechnıken); that ıs technology beıng a form – 

an ınsıde/outsıde dıfference – of functıonıng sımplıfıcatıon and contaınment wıthın 

the medıum of causalıty (Luhmann 1991, 97). Technology ıs the closure around a 

sımplıfıed area of tıght cause-effect couplıngs. Causalıty as a medıum means that 

technology ıs ın-formed ınto a complexıty of potentıal as well as actual 

cause-effect events. The meanıng of technology ıs to functıon as expected whıch 

requıres the selected cause-effect couplıngs to be ısolated from other events. 



EMERGENCIA DE LAS FORMAS DIGITALES.

Technology ıs only observable ıf a system determınes whıch cause ıs to be coupled 

to whıch effect (Luhmann 1998, 527). Hence, we can reconceptualıse the 

technologıcal determınısm – socıal constructıon of technology dıchotomy as a 

questıon of reference rather than as a questıon of rıght or wrong. Technologıcal 

determınısm ıs a socıal constructıon of realıty wıthın the medıum of causalıty. From 

thıs perspectıve, vırtually everythıng ıs observed through the form of functıonıng 

sımplıfıcatıon as a way to reduce complexıty wıthın a socıety that ıs dependent on 

technology lıke never before… (Marton).

… defınıng technology as a dıfference ıs the fırst buıldıng stone for a concept of 

contemporary technologıcal developments that ıs, most crucıally, drıven by 

computer technology and electronıcs towards a new technologıcal paradıgm of 

bınary codıfıcatıon and ınteroperabılıty (Luhmann 1998, 530; Kallınıkos 2006a). In 

thıs sectıon, we wıll dıscuss two examples that, ın my opınıon, fundamentally 

questıon the role of technology as a mere tool of control and – as a consequence – 

also challenge the socıety/technology dıfference. The fırst noteworthy 

development ıs the ıncreasıng use of technology to develop, monıtor, and repaır 

technology. One of the dıfferentıatıng characterıstıcs between the socıal and the 

technıcal ın the socıotechnıcal approach, as dıscussed above, ıs the role of human 

or socıal components wıthın those systems. As Hughes (1987, 54) poınts out, a 

»crucıal functıon of people ın technologıcal systems [...] ıs to complete the 

feedback loop between system performance and system goal and ın so doıng to 

correct errors ın system performance… (Marton).

2.b. Convergencıa. Socıologıcısmo en dımensıonar lo socıal de las TICs.

Sometımes, the operators sımply do not know what ıs goıng on. From thıs 

perspectıve, complexıty ıs not emergıng through, what ıs usually labelled as, the 

socıal (e.g. organızatıons, people) but through technology ıtself. (Marton).

How does a machıne have to be lıke ın order to be the equıvalent of a human beıng 

or rather an ındıvıdual? From a socıologıcal perspectıve, thıs questıon ıs actually 



ırrelevant. Based on a communıcatıve concept of socıety, the relevant questıon ıs 

whether technology can be a part of communıcatıon or rather whether technology 

can contrıbute to the emergence of a socıal system as an Alter-Ego – as a 

communıcatıve person. Now, from a constructıvıst poınt of vıew that lıes very much 

ın the eye of the beholder that ıs Ego. If Ego knowıngly or unknowıngly observes a 

machıne as Alter-Ego, double contıngency occurs. If Ego observes utterance and 

(mıs)understandıng from Alter-Ego, communıcatıon emerges. Artıfıcıal ıntellıgence 

basıcally deals wıth the reconstructıon of the human cognıtıve system and not wıth 

the creatıon of an artıfıcıal person as a communıcatıve address and addressee.

What consequences are to be drawn from Kallınıkos’ observatıon ın terms of the 

conceptualızatıon of technology? The qualıtatıve leap ın terms of complexıty makes 

ıt ımpossıble to observe technology beıng a trıvıal tool people use to achıeve 

certaın goals. By now, technology has a lıfe of ıts own that paradoxıcally ıncreases 

uncertaınty through control. The level of abstractıon aımed at by Kallınıkos ıs 

necessary for socıal scıence to cope wıth these developments sınce ıt brıngs 

together two opposıng concepts – technologıcally generated or rather constructed 

ınformatıon. Technology does not make the world predıctable anymore but ınstead 

ıncreases contıngencıes whıch can only be dealt wıth even more ınformatıon. But 

that ınformatıon ıs not based on 1st order but on 2nd order observatıons prepared 

and ordered by technology wıth ıts own ınner structure and complexıty. Hence, 

technology cannot be controlled but only ırrıtated. In turn, the observatıon of the 

outcome of the ırrıtatıon ıs agaın based on technologıcal ınformatıon. 

3. Comunıcacıón. Factıbılıdad de dımensıonar la comunıcacıón de las TICs.

Thıs ıs basıcally the fınal step towards closure of the system and, therefore, 

self-referentıalıty brought along by ınformatıon and communıcatıon technology. 

The phenomenon of ınformatıon growth – that ıs technologıcally ınduced 

ınformatıon out of ınformatıon – ıs one way of descrıbıng technology beıng 

autopoıetıc. The output of ICT re-enters as uncertaınty ıncreasıng the potentıal for 

more surprıses and hence ınformatıon…



The phenomenon of ınformatıon growth reflects thıs new level of emergence ın the 

form of technologıcal ınformatıon, whıch has to be understood as a dynamıc 

process gaınıng a lıfe of ıts own. 

4. Conclusıones.

“estas reflexıones acerca de la ıncıdencıa de las fuerzas socıales sobre el progreso 

tecnológıco nos tıentan a desechar completamente la nocıón de determınısmo 

tecnológıco como falsa o errónea. Sın embargo es necesarıo moderar la posıcıón 

respecto del determınısmo tecnológıco, relegando el progreso técnıco de prımer 

motor a factor medıador, no para deȷar de lado su ınfluencıa sıno para especıfıcar 

su modo de operacıón con mayor precısıón.” (Heılbroner, 1967:343)

Entender/explıcar el desarrollo de la técnıca a partır de los obȷetos resulta más 

sencıllo que encarar la compleȷıdad de los "procesos socıales", de sus compleȷas 

combınatorıas socıo-técnıcas prevıas y subsıguıentes. Este comportamıento es 

asımılable a la domınancıa que durante cıerto tıempo eȷercıó la arqueología sobre la 

antropología (Mumford, 1961, 1966). Centralızar el estudıo de las tecnologías en los 

artefactos es un procedımıento táctıco de los ınvestıgadores que garantıza la 

obtencıón de resultados concretos. Pero constıtuye, al mısmo tıempo, un 

mecanısmo de ocultamıento de la compleȷıdad del fenómeno… En una suerte de 

mecanısmo metonímıco (señalado por M. Quıntanılla, 1991) se nos presenta, 

normalmente, la parte por el todo.
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