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Resumen: Esta ponencia se plantea introducirlos temas de digitalizaciony
convergenclaen la tramade la tensi6n entre tecnologia y sociedad. En tal sentido,
presenta los desarrollos tedricos de la perspectiva Construccion Social de la
Tecnologia, Grandes Sistemas Tecnoldgicos y Teoria del Actor Red en tanto
posibilidadde integrarlos mencionadosprocesos en la dimensionsociotécnica de
estos estudios. La finalidad general del trabajo es aportar al analisis de las
tecnologias de la informaciony la comunicaciondesde el punto de vista de la

sociologia.

Palabrasclave: TIC (Tecnologiasde la Informaciony Comunicacion),GPT (General

Purpose Technologies).

1. La diada entre lo social y lo técnico. Digitalizaci6n y convergencia.

Este trabajo se encuentraarticuladoa partir de 1dentificarla digitalizacidony la
convergenclacomo accesos analiticospotentes parael analisis de las TICs, y tiene
como finalidadpresentarlos procesos de digitalizaciony convergenciadesde el
punto de vista de la sociologia, proponiendonosrelevarestos mismosa partirde la
relacionentre tecnologiay sociedad. Consideramosque ambos procesos deben ser
advertidos desde esta tensidon y posteriormente ser integrados a partir de los

desarrollos tedricos que buscan sintetizar esta relacion.

En opimionde NathanRosenberg(1982:34) la obra de KarlMarxmarcaun punto de
inflexiénen la forma de estudiarlos desarrollostecnologicos: frente a la forma
tradicional, centralizadaen la figura del inventor singulary su “genio”, Marx
propone un abordaje social de la tecnologia, y, al mismo tiempo, incorpora el
desarrollo tecnologico como un elemento constitutivo de las explicaciones
historicas. Por otra parte, también es posible ubicaren ese momento el iniciode
una tension que atraviesael desarrollode los estudios sociales sobre tecnologia.

Desde entonces, es posible registrar diferentes trabajos que abordanla relacion



entre tecnologia y sociledad, cuyas lineas argumentales plantean, en términos

generales, dos lineas mono-causales deterministas:

a. causalidadtecnoldgica: los cambios tecnoldgicos (descubrimientosnuevos
productos, etc.) determinan cambios sociales.
b. causalidadsocial:los cambiostecnoldgicos son explicadosmediantecausas

sociales.

Latecnologia es percibidanormalmentecomo unacajanegraque, o bienresponde
a los mputs que recibe (sociales, economicos, politicos) o bien genera outputs de
1mpacto social o ambiental(cambios laborales,disminuciéndel empleo, polucion

ambiental, cambios educativos).

El determinismo tecnoldgico se expresa en el sentido comun en dos nociones:

a. la “neutralidad”de la tecnologia: “los efectos, positivos o negativos”, no
dependen de la tecnologia en si, sino del uso que le dan los hombres, y

b. la “autonomia”de la tecnologia: la tecnologia evolucionasegun su propia
raclionalidadinterna,mads alla del control de los hombres(“la tecnologia se
aleja de los valoresy la moral”,“la tecnologia evolucionamas rapidamente

que la politica o los principios éticos”).

El desarrollode los estudios sociales de la tecnologia durantelos ultimos15 afios
genero una serie de abordajesque intentan captar la naturalezacompleja de los
procesos de cambio tecnoldgico (Vessuri 1991; 1994). En particular, estos
abordajes se han centralizado en una conviccion teorica: es 1mposible —e
inconveniente-realizardistinciones a priorientre 'lo tecnologico’, 'lo social', 'lo
economico'y 'lo cientifico'. Esta caracteristicadel desarrollotecnolégico ha sido
descrita con la metafora del 'tejido sin costuras' [seamless web] (Hughes, 1986;
Byker, Hughes y Pinch, 1987).

Estos estudios intentan mostrar el caracter social de la tecnologia y el caracter



tecnoldgico de la sociedad, generando un nivel de analisis complejo: lo
'soc1o-técnico’, en contra de las visiones deterministas lineales, tecnolégicas o
sociales, corrientementeadoptadas por los analistas (economaistas, historiadores
de la tecnologia, etc.) o por los propiosactores (ingenieros,empresarios,politicos,

operarios, usuarios...) Intervinientes en los procesos de cambio tecnoldgico

1.a. Hughes. Grandes sistemas tecnoldgicos.

Fromthis perspectwe, the social sciences came to observe technology as bounded
soclo-technical systems (e.g. the telephone system, the car traffic system)
connected through gateways (e.g. an AC/DC converter) containing not only
physical artefacts but also manufacturing firms, investment banks, scientific
programs,legislativeartefacts, and naturalresources (Hughes 1987; Hanseth 2000;
Kallintkos2005, 196). The crucialpoint 1s that what 1s usuallyreferred to as »the
soclal« (politics, economucs, law, etc.) 1s not a contextual aspect but rather an
incremental component of technological infrastructuresor systems. Hence, the
social scientific observation of technology shifts from technical vs social to
technosocial (Bingham1999). »Obviously, an electric light and power system would
not function if all generators were removed; less obviously, the system would also
break down if an investment bank providing funds withdrew from the system«
(Hughes 1986, 287). (Marton)

1.b. Pinch y Bijker. Marco tecnoldgico.

"Lo 'soclo-técnico’ no es meramente una combwnacion de factores sociales y
tecnologicos, es algo sut generis. Los ensambles sociotécnicos, antes que los
artefactos tecnoldgicos o las instituciones sociales, devienen nuestra unidad de
analisis[...] La soctedad no es determinada por la tecnologia, mt la tecnologia es
determinada por la sociedad. Ambas emergen como dos caras de la moneda
soclo-técnica durante el proceso de construccion de artefactos, hechos y grupos

sociales relevantes.” (Byker, 1993:125)

“Latecnologia forma parte de un tejido sin costuras de la soctedad, la politicay la



economia. Por ello, el desarrollode un artefacto tecnoldgico, como una lampara
incandescente de altaresistencia, no es stimplemente un logro técnico inmerso en
él se encuentran las consideraciones soctales, politicas y economicas. Estas tres
perspectivas estan interesadasen buena medida en considerarlo socialy lo técnico
de manera equivalente. La parte mds dificil de cualquierade dichos andlisis, por
supuesto, es demostrar la manera en que los artefactos mismos contienen a la
socledad inmersaen ellos. ‘Abrirla caja negra de la tecnologia’ se convirtio en el

grito reanimante para el nuevo trabajo” (Pinch, 1997:26)

“Eltepido de una sociedad moderna no esta hecho de distintas piezas cientificas,
economicas, tecnologicas o sociales. Esos ‘dobleces’ pueden ser vistos como

hechos por los actores o por los analistas.” (Byker, 1993:120)

Technology being more than the sum of technological devices 1s a historical
development going back to the late 19th and early 20th century. As Krohn(1989)
argues, it 1s in those times that technology made another qualitativeleap towards
further decontextualizationand abstraction. Technology began emancipatingitself
from the notion of simply being applied science by establishing a domain of its
own. The foundation of unwersities of technology, for instance, enabled the
technical domain to reflect upon itself leading to a theoretical decontextualization
and to a discrete scientific approach— a »techno-logia« — a science of the artificial,
as Stmon (1996) came to callit later. Engineering was established as a profession
entitled to technicians trained and accredited by technicians. In other words, the
advent of »techno-logia« was a step towards self-referentiality. The abstract and
reflexive concept of technology has also given rise to the notion of planning and
inventing or rather engineering the future. A new technological paradigmevolved
along the trajectoryof development, innovationand progress (Dost 1982; Postman
1992). The best example is the almost mythical modern archetype of the heroic
inventor like Thomas Edison. However, taking Edison’s invention of the electric
light filament as an example, he did not only consider inventing an artefact — a
more effictent lLght bulb — but also the umplementation of an electrical
infrastructure cost effective enough to compete with the existing gas lLight
infrastructure (Edge 1995). (Marton).



1.c. Callon. Redes tecno econémicas.

El actor-red es urreductibletanto a un actor aislado como a una red. Tales redes
estan compuestas por una serie de elementos heterogéneos, anumados e
tnanimados, que han sido relacionadosa otro durante un cierto periodo temporal.
El actor-red puede distinguirse de los actores tradicionales en sociologia, una
categorizacion que normalmente excluye componentes no humanos, y cuya
estructurainternaes poco asimilablea unared. Pero, por otro lado, el actor-red no
debe ser confundido con una red que vincula, de un modo previsible, elementos
perfectamente definidosy estables. Lasentidades que componen el actor-red, sean
naturales o sociales, pueden redefinir su identidad y sus relaciones mutuas en
cualquier momento, y colocar nuevos elementos en la red. Un actor-red es
stmultaneamente un actor cuya actwidad es vincular en la red heterogéneos
elementos y una red habilitadapara redefinir y transformar su propio material.
(Callon, 1987:93)

"Permitannos llamar grado de convergencia de una red al indice combinado
resultantede los grados de alineamientoy coordinacion.Este concepto se basa en
la sumple 1dea de que a mayor alineamientoy coordinacion, mayor serd el trabajo
conjunto de los actores en una empresa comun, sin que su status como actores se

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

... the wmtroduction 1s actor-network-theory (ANT). Its basic pownt 1s that the
dwision into subjects and objects 1s an artefact in itself (Latour 2005, 75-76).
Instead, ANT observes action as an association of actants referring to not only
humans but also non-humans (Latour 1999, 182), hence explicitly denying a
principle difference between material and human agency or technology and
soclety. Thisradicalapproachallowsfor interesting researchand interpretationsby
tracing networks of symmetrical relations between humans and non-humans,

therefore, giving voice to the technology (e.g. Quattrone/Hopper 2006).



2. Las TICs v la re entrada de la asimetria socio tecnica.

As Halfmann (2005, 223) points out, technology, when observed as a mere
compilationof materialartefacts, 1s a rather cumbersometopic, since sociology
would have to face the question whether artefacts are capable to act or to

communicate.

Luhmann’s (1991) concept of technology as functioning simphfication and
containment within the medium of causality. Last, the concept of information
habitatin the theoryof informationgrowth by Kallinikog2006a) willbe introduced
as a current social scientifical attempt of conceptualizingtechnology itself by
referring to contemporary developments of ICT and 1its self-referential and
systemic peculiarities beyond the control of any actor or organization.

While Luhmann’snotion will introduce the 1dea of seeing technology as an
operationratherthan as a compendiumof artefacts, Kallinikosiworkwillbringthis
1dea up-to-date 1n terms of dataficationand computerizationas wellas act as an
exampleas to why the conventionaltechnology/society dichotomy 1s not viable

anymore. (Marton).

... soc1al constructivismemphasizesthe social natureof the technologicalartefact
by stressing »that technology does not follow 1its own momentumnor a rational
goal-directed problem-solvingpath but 1s instead shaped by social factors« (Byker
2001, 26). Technologyis neithervalue-freenor neutral.The roots of this tradition
go back to the sociology of scientificknowledge(SSK). Instigated by the workof
Thomas Kuhn(1996), SSK analyzesthe waysscientificfacts are being constructed
through a phase of negotiations and selections until the stakeholderscome to a
stage of closure — an agreement as to what, for instance, experimentaldata
actuallymeans. Correspondinglypoints of interpretativeflexibilityare sought out
that requiredecisionsto be made by scientists and other stakeholdersduringthe
researchprocess (Edge 1995; Cadili/ Whitley2005). In this spirit,the concept of
the social construction of scientific facts has simply been translated to
technologicalartefacts(Dos11982; Woolgar1985). In a parallelfashionto SSK, the

focusis on the design of technologicalartefacts as a process of negotiationamong



stakeholdersuntila stage of closureis reachedand the consensusis inscribedinto
a stable structure.Still, as Orlikowski(2000) points out, after closureis achieved
SCOT basicallyturnsinto technologicaldeterminismas it deniesthe artefact being

capable of change. (Marton).

At a first glance, interpretiveflexibilityseems to be a viablewayout of the »false
dichotomy« (Doherty/Coombs/Loan-Clarke 2006, 571) of the social and the
technical by means of introducinga bilateralrelationshipof basicallytechnology
enframingthe varietyof possibleinterpretationsHowever,at a second glance, the
dichotomy re-enters the discussionon another level. Instead of the controversy
whethertechnologyis an uncausedcause for social change or socialinteractionthe
cause for technology, we have to face the question who or what 1s interpretively
flexible(Cadili/Whitley2005). Does an artefact allowfor variousinterpretationsin
variousdegrees, hence 1s the artefact inherentlyinterpretivelyflexible (Kallinikos
2002)? Or s 1t the userwho- based on his/her know-how- 1s capableof usingthe

artefact in ways unintended (Orlikowski 1992). (Marton)

2.a. Digitalizacion. Tecnologicismo en "dimensionar" lo tecnico de las TICs.

Technology as Difference

Allthe abovediscussedpoints can basicallybe introducedinto a system theoretical
perspective based on Luhmann’s concept of technology (The English term
»technology« does not quite cover the whole meaning of the German word
»Technik« which also refers to »technique« as a regulated way of doing things.
Hence »Technik«does not onlydenote machineryMaschinentechnikput also, for
instance, mnemotechniquessMnemotechniken)that 1s technology being a form -
aninside/outsidedifference- of functioningsimplificatiorand containmentwithin
the mediumof causality(Luhmann1991, 97). Technology1s the closurearounda
simplifiedarea of tight cause-effect couplings.Causalityas a mediummeans that
technology 1s in-formed into a complexity of potential as well as actual
cause-effect events. The meaningof technology 1s to functionas expected which

requiresthe selected cause-effect couplings to be 1solated from other events.



EMERGENCIA DE LAS FORMAS DIGITALES.

Technology1s only observableif a system determineswhichcauseis to be coupled
to which effect (Luhmann 1998, 527). Hence, we can reconceptualise the
technological determinism- social construction of technology dichotomy as a
question of referenceratherthan as a question of right or wrong. Technological
determinisms a social constructionof realitywithinthe mediumof causality.From
this perspective,virtuallyeverythingis observed through the form of functioning
simplificationas a wayto reducecomplexitywithina society that 1s dependenton

technology like never before... (Marton).

... definingtechnology as a differenceis the first buildingstone for a concept of
contemporary technological developments that 1s, most crucially, driven by
computer technology and electronics towards a new technological paradigm of
binarycodificationand interoperability{Luhmann1998, 530; Kallinitkos2006a). In
this section, we will discuss two examples that, in my opinion, fundamentally
questionthe role of technology as a meretool of controland- as a consequence-
also challenge the society/technology difference. The first noteworthy
developmentis the increasinguse of technology to develop, monitor, and repair
technology. One of the differentiatingcharacteristicsbetween the social and the
technicalin the sociotechnicalapproach,as discussed above,1s the role of human
or social components withinthose systems. As Hughes (1987, 54) points out, a
»cruclal function of people 1n technological systems [...] 1S to complete the
feedbackloop between system performanceand system goal and in so doing to
correct errors 1n system performance... (Marton).

2.b. Convergencia. Sociologicismo en dimensionar lo social de las TICs.

Sometimes, the operators simply do not know what 1s going on. From this
perspective, complexityis not emerging through, what 1s usuallylabelled as, the

social (e.g. organizations, people) but through technology itself. (Marton).

Howdoes a machinehaveto be ikein orderto be the equivalentof a humanbeing

or rather an individual?rom a sociological perspective, this question is actually



irrelevantBased on a communicativeconcept of society, the relevantquestionis
whethertechnology can be a part of communicatioror ratherwhethertechnology
can contribute to the emergence of a social system as an Alter-Ego — as a
communicativeperson.Now, froma constructivistpoint of viewthat liesverymuch
inthe eye of the beholderthat 1s Ego. If Ego knowinglyor unknowinglypbservesa
machineas Alter-Ego, double contingency occurs. If Ego observes utterance and
(mis)understandingrom Alter-Ego, communicationemerges. Artificialintelligence
basicallydeals withthe reconstructionof the humancognitivesystem and not with
the creation of an artificial person as a communicative address and addressee.

What consequencesare to be drawnfrom Kallinikosobservationin terms of the
conceptualizatiorof technology? The qualitativeleap in terms of complexitymakes
1t 1impossible to observe technology being a trivialtool people use to achieve
certaingoals. By now, technology has a life of 1ts own that paradoxicallyncreases
uncertainty through control. The level of abstraction aimed at by Kallinikosis
necessary for social science to cope with these developments since 1t brings
together two opposing concepts — technologicallygenerated or ratherconstructed
informationTechnologydoes not makethe worldpredictableanymorebut instead
increasescontingencieswhichcan only be dealt with even more information.But
that informatiorus not based on 1st orderbut on 2nd orderobservationsprepared
and ordered by technology with 1ts own 1nner structure and complexity. Hence,
technology cannot be controlledbut onlyirritated.In turn, the observationof the

outcome of the 1rritation 1s again based on technological information.

3. Comunicacion. Factibilidad de dimensionar la comunicacion de las TICs.

This 1s basically the final step towards closure of the system and, therefore,
self-referentialitybrought along by informationand communicationtechnology.
The phenomenon of information growth - that 1s technologically induced
information out of information- 1s one way of describing technology being
autopoietic.The output of ICT re-enters as uncertaintyincreasingthe potential for

more surprises and hence information...



The phenomenonof informationgrowthreflects this newlevelof emergencein the
form of technological information,which has to be understood as a dynamic

process gaming a life of 1ts own.

4. Conclusiones.

“estas reflexiones acerca de la incidenciade las fuerzas sociales sobre el progreso
tecnologico nos tientan a desechar completamente la nocion de determinismo
tecnologico como falsa o erronea. Stn embargo es necesario moderar la posicion
respecto del determinismo tecnologico, relegando el progreso técnico de primer
motor a factor mediador, no paradejar de lado su influenciasino paraespecificar

su modo de operacion con mayor precision.” (Heilbroner, 1967:343)

Entender/explicarel desarrollode la técnica a partirde los objetos resulta mas
sencillo que encararla complejidadde los "procesos sociales”, de sus complejas
combinatorias socio-técnicas previasy subsiguientes. Este comportamiento es
asimilablea la dominanciaque durantecierto tiempo ejercidla arqueologiasobre la
antropologia(Mumford 1961, 1966). Centralizarel estudiode las tecnologiasen los
artefactos es un procedimientotactico de los investigadores que garantiza la
obtencion de resultados concretos. Pero constituye, al mismo tiempo, un
mecanismode ocultamientode la complejidaddel fendmeno...En una suerte de
mecanismo metonimico (sefialado por M. Quintanilla,1991) se nos presenta,

normalmente, la parte por el todo.
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