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Abstract: Currently, there is much talk of Web 2.0 and So@&alftware. A common
understanding of these notions is not yet in ertste The question of what makes Social
Softwaresocial has thus far also remained unacknowledged. Inpgager we provide a
theoretical understanding of these notions by wiatj a model of the Web as a techno-
social system that enhances human cognition towemdsmunication and co-operation.
According to this understanding, we identify thopalities of the Web, namely Web 1.0 as
a Web of cognition, Web 2.0 as a Web of human comaation, and Web 3.0 as a Web of
co-operation. We use the terms Web 1.0, Web 2.0y 3v@ not in a technical sense, but for
describing and characterizing the social dynamicsiaformation processes that are part of
the Internet.
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1. Introduction

Among the top 100 US Websites (in terms of estichatenthly unique visitors) we no longer only
find traditional Websites that were establishedh& 1990s (such as yahoo.com, msn.com, ebay.com,
Microsoft.com, aol.com, amazon.com), but also neeb®ites and platforms such as facebook.com
(#3, 100M+ users), youtube.com (#5, 80M+ userskipedia.org (#7, 74M+ users), myspace.com
(#12, 54M+ users), craigslist.org (#16, 50M+ usd)gspot.com (#14, 52M+ users), wordpress.com
(#23, 31M+ users), flickr.com (#31, 21M+ users)pdger.com (#37, 19M+ users), metacafe.com
(#67, 11M+ users), and monster.com (#33, 20M+ )i$é474.

Such sites do not focus on information provisiont either combine several traditional Internet
functions (information, data upload and sharingagnaiscussion boards, multimedetc) as in the
case of social networking platforms or employ fe&hovel forms of information and communication
such as in the case of wikis, blogging, and taggiregms such as “Web 2.0” and “Social Software”
that should indicate that the Web has become diroogmmunicative, are used frequently for
describing such platforms.

The notions of Social Software and Web 2.0 haves tftax been vague; there is no common
understanding in existence. The concepts seem ¢ertered on the notions of online communication,
community-formation, and collaboration. In someimiébns only one of these three elements is
present, in others they are combined. So far iaresiunclear what exactly moveland what isocial
about it. What seems obvious is that Web 2.0 isant@chnological novelty since the technological
basis of these platforms and networks (such as3)\Vijax, etc) have been developed years before
terms such as Social Software and Web 2.0 havegeheT his view suggests that these notions refer
to asocial novelty. In this paper we want to contribute to theoretical clarification of notions like
Web 2.0 and Social Software by defining the Weltemtino-social system. We try to answer the
question, which understandings of Social Software WWeb 2.0 exist, and how they can be typified.
Furthermore, we analyze whatgscial about Social Software (section 2) by referringraaitional
sociological understandings of sociality. In sett®) we discuss how the Web can be explained as a
dynamic process. The research methods employedhigh gaper are dialectical social theory
construction and systems theory, both based orethdts of a literature survey.

The basic research question underlying this papdraw should the World Wide Web be defined?
For dealing with this question, we treat furtheesfions: which social theories can be employed for
defining the World Wide Web? What are the politicaplications of employing social theories for
defining the World Wide Web? For us, these resedadks also have a normative dimension.
Therefore, we are not just interested in a sobebty of the Internet, but in a critical social dhg of
the Internet that helps to understand how computingeneral and Internet and World Wide Web
usage in particular can help to improve the situatif humanity and to establish a better world.

The problem is that in current academic, private public debates, many observers claim that the
World Wide Web has become more social.. However nibtion of sociality underlying these claims,
is mostly not really reflected. There is a lacklohking about what sociality means and what sagial
on the World Wide Web means in scholarly and ndrekrly discussions about changes of the Web.
We therefore think that social theory is neededchfgping scholars and citizens to gain a more peeci
understanding of sociality and sociality on the \WE#e goal of our work is to contribute to thiskas
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David Beer and Roger Burrows [1] have argued ajréa®007 that a sociology of and in Web 2.0
is needed. So far there is no theoretical clatificeof these notions available. Most definitiorfs o
these terms are marketing based or rather unreflethe paper at hand seeks to establish a sogiolog
of Web 2.0 and Social Software by clarifying thisieoretical foundations from a sociological view.
One of the authors has recently argued that whatimarily needed is not a phenomenology or
empirical social research of the Web, but a ciliicaory of the Internet and society because chmangi
societal circumstances create situations, in whielw concepts need to be clarified and social
problems emerge, which need to be solved [2].

We identify three qualities of the World Wide Wetamely Web 1.0, Web 2.0, and Web 3.0. We
use the terms Web 1.0, Web 2.0, Web 3.0 not in chnieal sense, but for describing and
characterizing the social dynamics and informatpyocesses that are part of the Internet. These
notions are based on the idea of knowledge as eeftiid dynamic process of cognition,
communication, and co-operation [3-4]. In our tetives notion of the Web refers to the qualitieshaf t
Web as a techno-social system that enhance humgmtion, communication, and co-operation.
Cognition is the necessary prerequisite for comieation and the precondition for the emergence of
co-operation. In other words: in order to co-opergbu need to communicate and in order to
communicate you need to cognize. The three typ&¥eaif that we identify are based on an analytical
distinction. This distinction does not imply a teonal order (such as in versions of a software, eher
the upper version always exists at a later pointiro€) or an evolutionary process. The distinction
indicates that all Web 3.0 applications (co-opergtiand processes also include aspects of
communication and cognition and that all Web 2.(liaptions (communication) also include
cognition. The distinction is based on the insigtit knowledge as threefold process that all
communication processes require cognition, butatiotognition processes result in communication,
and that all co-operation processes require comgation and cognition, but not all cognition and
communication processes result in co-operation.

By cognition we want to refer to the understandihgt a person, on a subjective systemic
knowledge' connects him- or herself to another person bygusertain mediating systems. When it
comes to feedback, the persons enter an objectiueuain relationship,i.e, communication.
Communicating knowledge from one system to anotarses structural changes in the receiving
system. From communication processes shared ailyjggnoduced resources can emerge, CoO-
operation. These processes represent thus onetanpatimension, against which qualities of the
World Wide Web have to be assessed.

Based on our understanding of knowledge as a dynprocess, we outline three qualities of the
World Wide Web. Accordingly, we define Web 1.0 awal for cognition, Web 2.0 as a medium for
human communication, and Web 3.0 as networked alligéchnology that supports human co-
operation.

L The cognitive structural patterns that are stamatkural networks within the brains of individdmiman agents can be
termed subjective knowledge.
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2. Three Notions of Sociality for the Analysis of Social Software

By reviewing definitions of Web 2.0 and Social Sadte, we found out that these two terms are in
most cases used interchangeably and that therdiffesent understandings and concepts of what is
termed social that are underlying these attemptswill outline these notions in this chapter andkvo
out our own understanding, which will differentidtetween Social Software and Web 1.0, 2.0, 3.0, in
section 3.

2.1. A Structure-Based View of Sociality

The first understanding of Social Software is bagsedhe Durkheimian notion of theociat All
software is social in the sense that it is a prodéisocial processes. It is produced by humaseaial
relations. It objectifies knowledge that is proddida society, and it is applied and used in social
systems. Applying Durkheim’s notion of social fattssoftware means that all software applications
are social. They are fixed and objectified sodialures. Also if a user sits in front of a scredone
and browses information on the World Wide Web, shgages in sociality, because, according to
Durkheim, the social facts the user is confrontéith wn the WWW have an existence of their own,
independent of individual manifestations. Web tetbgies and Web contents therefore are social
facts. “A social fact is every way of acting, fixed not, capable of exerting on the individual an
external constraint; or: which is general overwhimle of a given society whilst having an existeate
its own, independent of its individual manifestati¢5]. Based on this Durkheimian understanding of
the social, Rainer Dringenberg [6] argues thatWheb is a social fact because it is a structureithat
cognized, internalized and about which many peoypkract in everyday lifeMartin Rost [7] argues
that computer networks are social facts, becausgdhe types of social functions: a social readity
generis, that has functions in and shapes sodigtge created, they would fulfill certain specific
functions, just like other subsystems of societgufish [8] argues that all digital systems — coreput
hardware, software, periphery, the Interredt. — are social in the sense that they objectify huma
intentions, goals, interests, and understandingsthey are social facts defined by human actors and
they influence the behaviour of others. He saysttiese artefacts are based on “commonly held lsocia
understandings” [8].

For Durkheim, social facts are “existing outside ttonsciousness of the individual”, “penetrate us
by imposing themselves upon us”; they are cryzedliand objectified; they are “beliefs, tendencies
and practices of the group taken collectively” [5)we take together the views by Dringenberg, Rost
and Dourish, then they tell us that technologiag#tfacts such as computers or computer networks
reflect certain common interpretations of the wafctcertain groups and by using technologies these
meanings shape our thinking and action. Durkheimmtioeed moral rules, aphorisms, popular
sayings, articles of faith, standards of tasteslaand the financial system as examples of soactf
He did not mention technology. Nonetheless hisomotan also be applied to technologies. One can
understand the approach of the Social ConstruatibTechnology (SCOT) as being implicitly
Durkheimian. Pinch and Bijker [9] argue that tediogges are socially constructed, their design is a
manifestation of how groups interpret the sociatldjonvhich problems they see, and which solutions
to these problems they consider adequate. “Meantags get embedded in new artefacts” [10].
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Langdon Winner makes an even stronger claim by imaggthat artefacts have politics. “Many
technical devices and systems that are importargveryday life contain possibilities for many
different ways of ordering human activity. [...] ches tend to become strongly fixed in material
equipment [...]. In that sense, technological innmret are similar to legislative acts or political
foundings that establish a framework for publicesrthat will endure over many generations” [11].
Computer hardware and software therefore can be taiincorporate collective meanings and
“commonly held social understandings” [8] that ughce humans in their decisions and action while
using these technologies. Here we find both thedaspf collective tendencies and imposition that
Durkheim saw as important for social facts. In thse of content production and computer-mediated
communication, content is designed by users andrmamcated via networks. In this sense, it can be
said that digital content reflects the collectiveeanings that shape the thinking and action of
individuals and is therefore also an expressiosafial facts. The approaches by Dringenberg [6],
Rost [7], and Dourish [8] are close to Durkheim lfgcause they tell us that computers, networks, and
content express ubiquitous facts about societydhape action and thinking of individuals.

2.2. An Action-Based View of Sociality

The second understanding of sociality that is @pbiin definitions of Web 2.0 and Social Software
is based on Max Weber. His central categories ofokmyy aresocial actionand social relations
“Action is ’social’ insofar as its subjective mengitakes account of the behavior of others and is
thereby oriented in its course” [12]. “The termcga relationship‘ will be used to denote the babav
of a plurality of actors insofar as, in its meariingontent, the action of each takes account af ti
the others and is oriented in these terms” [12psEncategories are relevant for the discussiontabou
Social Software, because they allow a distinctietwieenindividual andsocial activities “Not every
kind of action, even of overt action, is 'social’ the sense of the present discussion. Overt aigion
not social if it is oriented solely to the behavadrinanimate objects. For example, religious b&brav
is not social if it is simply a matter of contemijda or of solitary prayer. [...] Not every type of
contact of human beings has a social charactes;ishrather confined to cases where the actor's
behavior is meaningfully oriented to that of otHej®2]. Weber stresses that for behavior being
considered as social relation, it needs to be anmgtul symbolic interaction between human actors,
hence communication.

According to this understanding, Social Softward &deb 2.0 are oriented on applications that
allow human communication. The social charactertmdistinguished from activities such as writing
texts with a word processor or reading online te’&ecial software's purpose is dealing with grqups
or interactions between people. This is as oppdsecbnventional software like Microsoft Word,
which although it may have collaborative featurdsagk changes') is not primarily social. (Those
features could learn a lot from Social Software &ogv.) The primary constraint of Social Software is
in the design process: Human factors and group rdigsaintroduce design difficulties that aren't
obvious without considering psychology and humataned [13].

Such understandings include a wide set of digitahmunication technologies; they are broad,
inclusive definitions, such as the one of Shirk¢][I'Social software, software that supports group
communications [...]. Because there are so many rpattef group interaction, Social Software is a
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much larger category than things like groupwaremine communities — though it includes those
things, not all group communication is businesstfee or communal. One of the few commonalities
in this big category is that Social Software isqua to the Web in a way that software for broadoast
personal communications are not".

Pascuet al.[15] provide a similar definition. They describentérnet 2” or “Social Computing” as
technologies that “exploit the Internet’s conneityidimension to support the networking of relevant
people and content“. The user is an integral patthé production process of content, tastes, emstio
goods, contacts, relevance, reputation, feedbatkage and server capacity, connectivity, and
intelligence. The central feature is communicati@inese applications build on the capacity of I@T t
increase possibilities for interpersonal commumieat Blogs, wiki, voice over IP, podcast, taste
sharing and social networking services all incraasepossibility of finding other people like usida
therefore enhance communication possibilities dmair tvalue.”Coates [16] gives examples for the
technologies that are included: “Social Software ba loosely defined as software which supports,
extends, or derives added value from, human sdmalviour — message-boards, musical taste-
sharing, photo-sharing, instant messaging, maligtg, social networking®.

danah boyd [17] stresses that Social Software asitatlynamic interaction: “The fact is that Social
Software has come to reference a particular sttabinologies developed in the post-Web-bust era. In
other words, in practice, ‘Social Software' is abaunovement, not simply a category of technolagies
It's about recognizing that the era of e-commemared business models is over; we’ve moved on to
Web software that is all about letting people iaterwith people and data in a fluid way. It's about
recognizing that the Web can be more than a breadt@nnel; collections of user-generated content
can have value. No matter what, it is indeed alibatnew but the new has nothing to do with
technology; it has to do with attitude” [17]. bogdgues that the specific characteristic of Webi2.0
that it allows the appropriation of global knowledm local contexts (Web 2.0 as glocalization of
communication): “Web2.0 is about glocalizationjstabout making global information available to
local social contexts and giving people the flelidpto find, organize, share and create informaiio
a locally meaningful fashion that is globally actbte. [...] It is about new network structures that
emerge out of global and local structures* [18].

2.3. A Co-Operation-Based View of Sociality

A third understanding of the social is based onnb&ons of community and co-operation, as
elaborated by Tonnies and Marx [19-21]. For Fendéhddnnies, co-operation is conceived in the
form of “sociality as community”. He argues thahétvery existence of Gemeinschaft rests in the
consciousness of belonging together and the affiomaf the condition of mutual dependence” [19],
whereas Gesellschaft (society) for him is a conaepthich “reference is only to the objective faft
a unity based on common traits and activities atiebroexternal phenomena” [19]. Communities
would have to do with harmonious consensus of witlkways, belief, mores, the family, the village,
kinship, inherited status, agriculture, moralitgsential will, and togetherness. Communities aoaib
the feelings of togetherness and values.

Marx discusses community aspects of society with liblp of the notion of co-operation. “By
social we understand the co-operation of sevedaituals, no matter under what conditions, in what
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manner and to what end” [20]. Marx argued that peration is the “Essence of Society”. The basic
idea underlying Marx’s notion of co-operation istthmany human beings work together in order to
produce goods that satisfy human needs and thaeh&so ownership of the means of production
should be co-operative. In a capitalist societynaos would be alienated from their own essence due
to wage labour and exploitation. Capitalism woutdduce structural forms of exploitation that are at
the same time also preconditions for a co-operativgety. The true species-being would only be
possible if man “really brings out all hggpeciespowers — something which in turn is only possible
through the cooperative action of all of mankin@1]. For Marx a co-operative society is the
realization of the co-operative essence of humadssaciety.

Tonnies’ and Marx’s notions of the social have amenon the idea that humans work together in
order to produce new qualities of society, which ba material or immaterial.

The third understanding of Social Software and VEZeb in the Tonniesian sense is focused on
technologies that allow online community buildifigis related to the concept of virtual communities
which gains new relevance by the rise of socialvogting platforms such as MySpace, Facebook,
Friendster, StudiVZetc. Alby gives such an understanding of Social Sofewarhe notion of Social
Software is normally used for systems, by which ansncommunicate, collaborate or interact in any
other way. [...] As this seems to be too broad, agrotrmiterion for Social Software is that it must
advance and support the formation and the self-g@nant of a community; such a software should
allow the community to rule itself” [?R Alby distinguishes two forms of Social Softwar®ocial
Software focusing on communication (e.g., instaassaging, chat), and Social Software, in which the
content is produced or enhanced by a community, (/dsipedia, Web-based discussion forums).

For Howard Rheingold and his working group, thecapt of Social Software has to do with social
networks that bring people together: “Social sofevés a set of tools that enable group-forming
networks to emerge quickly. It includes numeroudiaeutilities, and applications that empower
individual efforts, link individuals together inttarger aggregates, interconnect groups, provide
metadata about network dynamics, flows, and traffilowing social networks to form, clump,
become visible, and be measured, tracked, anctarteected” [23].

For Thomas Burg [24] social networks are also thetral feature of Social Software: “Social
Software comprises all of the information and comioation technologies that enable the digital
networking of individuals and groups. [...] Soci@bftware enables the development of ad-hoc,
(non-)centralized networks between users. This kingetwork is ostensibly, to borrow a phrase from
emergence theory, more intelligent than the surthefindividual parts.” Social software would be
software that “fosters increasingly technologicalypported social networking via the Internet” [25]
This would particularly include weblogs. FischeéJ2also focuses on the idea of social networking.

To form a networked group, requires shared meanirggsa certain degree of community, and the
co-operative creation of bonds. Therefore, we thhd the notions by Savest al. [23], Burg [24],
and Fischer [25] can be connected to Tonnies [@@]Marx [20-21].

The idea of goods as emergent qualities of humampeoation, as outlined by Marx, is important
for the third understanding of Web 2.0 and Soci@aftvéare: Tim O'Reilly [27-28] stresses network
effects that stem from the participation of manymlans and collective intelligence as important

2 Comment: Translation by the authors.
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features of Web 2.0. O'Reilly [27] mentions theldaling attributes as the main characteristics obWe
2.0: radical decentralization, radical trust, gapttion instead of publishing, users as contritgjto
rich user experience, the long tail, the Web as$fgia, control of one’s own data, remixing data,
collective intelligence, attitudes, better softwhyemore users, play, undetermined user behaviter.
provides the following more formal definition: “Web.0 is the network as platform, spanning all
connected devices; Web 2.0 applications are thuastenhake the most of the intrinsic advantages of
that platform: delivering software as a continualfydated service that gets better the more pesge u
it, consuming and remixing data from multiple sas;cincluding individual users, while providing
their own data and services in a form that allogreiking by others, creating network effects through
an ‘architecture of participation’, and going begidhe page metaphor of Web 1.0 to deliver rich user
experiences” [28]. That co-operation produces ctile knowledge on the Web also points towards a
transformation in which readers become writers. ddeBan Gillmor [29] argues that the Web has
been transformed into a read/write-Web in whichraisian “all write, not just read, in ways never
before possible. For the first time in history)edst in the developed world, anyone with a compute
and Internet connection could own a press. Jusitabrg/one could make the news.*”

Based on O’'Reilly, several authors have developmdas concepts of Web 2.0 as a platform for
co-operation. For Paul Miller [30] the central miples of Web 2.0 are freeing and remixing of data
that virtual applications that draw on data andcfiomalities from different sources emerge,
participation, work for the user, modularity, theagng of code, content, and ideas, communication
and the facilitation of community, smart applicaso the long tail, and trust. Web 2.0 is a “label
applied to technologies, services and social nédsvtirat build upon the Web as a computing platform
rather than merely as a hyperlinked collectionaofiély static Web pages. In practice, services edbb
Web 2.0 reflect open standards, decentralizedstrfreture, flexibility, simplicity, and, perhaps sto
importantly, active user-participation. Examplekds, wikis, craigslist.com, del.icio.us, and Fhtk
[31]. The free online encyclopaedia Wikipedia [3&fines Web 2.0 as “a term describing changing
trends in the use of World Wide Web technology &vieb design that aims to enhance creativity,
secure information sharing, collaboration and fiomatlity of the Web®. Peter Simeon Swisher [33]
speaks of Multimedia Asset Management 2.0 (MAM 2v@hich he defines as the “managed Web”
that allows “live collaborations between the pufdis and the audience”. It improves the more it is
used and the more open it is: “Under MAM 2.0, opmilaborative models connect media, metadata,
end users and production tools via the Web in follyworked and user-driven ways. [...] It enables
greater collaboration between entire communitiesisars; content producers and consumers will be
able to learn from each other on a scale previousignagined” [33]. Kolbitsch and Maurer [34] argue
that co-operation is central to Web 2.0 in the saghat knowledge would emerge that would be larger
than the sum of all individual knowledge taken thge. Tapscott and Williams [35] speak of the new
Web, which they define as “a global, ubiquitoustfpolan for computation and collaboration”, that is
about “communities, participation, and peering.”

Based on these three understandings of Social Saft@nd Web 2.0, we summarize the main
points in the table below (see Table 1).

The three types of understandings discussed saréanot mutually exclusive, there are hybrid
forms creating all combinations. One finds for epéardefinitions of Social Software as platforms for
communication and co-operation: “Social softwaresushe Web as a collaborative medium that
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allows users to communicate, work together andeshad publish their ideas and thoughts — and all
this is done bottom-up and with an extremely higlgrée of self-organisation” [36]. Social software
would include wikis, blogs, and social bookmarkifignere are also combinations of the features of
public communication and community building, sush‘those online-based applications and services
that facilitate information management, identity magement, and relationship management by
providing (partial) publics of hypertextual and sbaetworks” [37]. For Schmidt not all software is
per se Social Software. E-mail, e-governance, ammdnemerce would be mainly interpersonal,
whereas tools like blogs, wikis, and social netwagkplatforms would have @ublic character.
Schmidt considers only the latter as Social So#wdarherefore, Social Software would be about
finding, rating, and sharing information (inforn@ati management), presentation of oneself to others
(identity management), and creating and maintaisowal relationships (relationship management).

Table 1. Different understandings of Social Software and W&D from different
sociological perspectives.

Approach Sociological Theory Meaning of Social Software and
Web 2.0
1 | Structural Emile Durkheim: All computers and the World Wide
Theories Social facts as fixed and Web are social because they are

objectified social structures | structures that objectify human
that constantly condition socialinterests, understandings, goals, and

behaviour. intentions, have certain functions |n
society, and effect social behaviour.

2 | Social Action Max Weber: Software on the World Wide Web
Theories Social behaviour as reciprocal that enables communication over

symbolic interaction. spatio-temporal distances.

3 | Theories of Ferdinand Tonnies: Software on the World Wide Web
Social Co- Communities as social systemshat enables the social networking
operation that are based on feelings of | of humans, brings people together

togetherness, mutual and mediates feelings of virtual
dependence, and values. togetherness.
Karl Marx:

The social as the co-operation Software on the World Wide Web
of many humans that results inthat by an architecture of
collective goods that should bieparticipation enables the

owned co-operatively. collaborative production of digital
knowledge that is more than the
sum of individual knowledge.e., a
form of collective intelligence.

2.4. An Integrative View of Sociality

It makes sense to develop an integrative view e$e¢hthree sociality types rather than considering
them separately for the following two reasons:tfitee structural, the action, and the co-operation
type of sociality can easily be integrated in theeywhe Aristoteliargenus proximunanddifferentia
specificaare linked together: Durkheim's notion of fhé& socialis the most abstract notion. As such it
also applies to actions that — in the sense of Welae directed towards other members of society
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and, beyond that, to the production of common gowmidkin a community in the Tonniesian and
Marxian sense.

Defining sociality in the mode, Weber can be seemaking the case for a more concrete and more
particular type of sociality than the Durkheimiameothe latter underlies the former. And the Toshie
Marx concept, finally, is still less general andubcategory of the Weberian one. Thus, they form a
kind of hierarchy, in which the successor is adagjimodification of the predecessor: it takes place
under certain constraining conditions.

Second, there is an analogous relationship bettfeethree forms, in which information processes
occur in society: cognition, communication, andop@ration processes. These processes relate to each
other in a way that reflects and resembles thelhupl of a complex system. One is the prerequisite f
the other in the following way: in order to co-ogier you need to communicate and in order to
communicate you need to cognise.

Therefore, we suggest an integrative view of howiadity is manifested in Social Software. If the
Web is defined as a techno-social system that dsewprthe social processes of cognition,
communication and cooperation altogether, thenwhele Web is Durkheimian, since it isfait
social What in the most widespread usage is called E8ofware — that is that part of the Web that
realizes communicative as well as cooperative $aicieles — is, in addition, social in the Weberian
sense, while it is the community building and dodieative part of the Web that is social only in the
most concrete sense of Toénnies and Marx. To piat @&nother way: that part of the Web that deals
with cognition only is exclusively Durkheimian wiht being Weberian, let alone Tonniesian—
Marxian; that part that is about communication uhg cognition is Weberian and Durkheimian; and
only the third, co-operative, part carries all threeanings. We suggest ascribing the terms Web 1.0,
Web 2.0 and Web 3.0 to these parts accordingly{abée 2).

Table 2. Integrative and dynamic understanding of Sociatvafe and Web 2.0.

4 | An Integrative The Web as dynamic threefold
and Dynamic knowledge system of human
Approach cognition, communication, and cot

operation:

Emile Durkheimcognition as | Web 1.0 as system of human
social due to conditioning cognition.
external social facts

Max Webercommunicative | Web 2.0 as system of human
action communication.

Ferdinand Tonnies, Karl Marx Web 3.0 as system of human co-
community-building and operation.

collaborative production as
forms of co-operation

The Web is a techno-social network that interlihkenans by making use of global networks of
computer networks. Web 1.0, 2.0, and 3.0 charaeterértain qualities of the Web. Web 1.0 is that
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part of the Web that supports human cognition, \®€bis a system of human communication, Web
3.0 a system of human co-operation.

Most existing definitions of “Social Software” afid/eb 2.0” can be grouped together as what we
term “Web 2.0” and “Web 3.0”. Our typology thatdennected to three notions of the social (Weber,
Durkheim, Marx/Ténnies) aims at showing that upascuassing social dimensions of the Web, one
should reflect on the basic employed categoriestakeé into account that a term like “sociality” is
complex and has been provided with various meanwigsn sociology itself. We are aiming at a
more nuanced, complex, and theoretically groundstbm of the Web than what is given by most
existing definitions of “Web 2.0” and “Social Sofiwe”.

3. Towardsa Theory of the Web

We define the World Wide Web (as the most promirganrt of the Internet) as a techno-social
system, a system where humans interact based bnadlegical networks. The notion of tiechno-
social systemefers to the fact that the Web cannot be defimigdout connection to the human social
realm. On the one hand, the Web as part of thenetdelongs to the technological infrastructure of
society, which is itself a materialized outcomeso€ial action. On the other hand, the Web is aasoci
system of mediated cognition, communication, angpeoation, which is based on this infrastructure
as means of its realization. In both cases humantagnteract, they act as producers and users. The
Web is the result of these interactions. The huagents are the driving force behind the constractio
and reconstruction of this overall system in alliteffacets. This logic of a techno-social prodoicti
and reproduction can be described as a dialecttationship between human social agency and its
intended and also its unintended consequences.gidrgdrom the local level of social interactioneth
consequences of this action constitute a globadl lef/ social structure; the latter, in turn, infhoes
further processes of action as it enables and i@nstthem at the same time [38]. We speak of
techno-social systems and not of socio-technolbgigstems because in the English language the first
term in a composite term further characterizes sbeond term, which is considered as the main
characteristic. Therefore, the term socio-techrniokigystem stresses primarily technological aspect
whereas we think that all relations of humans amaaxily social and societal. Technological systems
are primarily social systems, technology is a medihat enables and constrains social action. The
term techno-social systems expresses this circmeesthetter than the term socio-technical system,
which can invoke techno-deterministic meanings. hWihe Social Construction of Technology
(SCOT) approach we share the critique of techno@dgieterminism and that technology is socially
constituted. However, the SCOT approach frequemtigierestimates the complexity of technology
that can result in unpredictable outcomes and tsffef technology and technology usage. We
therefore favour the approach of the mutual shapingchnology and society, in which technology
and society shape each other in complex ways awd harelative autonomy. We see dialectical
sociological theories, such as Giddens’ structaratheory, suited for helping to ground the mutual
shaping approach.

Thus, we do not speak of technologies as somettigtgched from humans, but of systems in
which technologies and humans are mutually condeatel produce each other.

Our model of the Web is not a development made|,it does not operate within time and does not
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identify succeeding stages. It provides an analytseparation that allows to distinguish different
techno-social Web systems. We find emergent prigseirt the modeli.e., Web types that have new
qualities based on qualities of other types, buhatsame time go beyond these types. This model is
thus not to be understood as a means of predidtiemnot a scheme of linear progression from one
state to another. It attempts at giving an accofithe necessary condition for a next step, which,
the past, occurred as a contingency and, in thedutnight or might not be taken. How is it thattWe
2.0 can be interpreted as successor of somethitted aatrospectively Web 1.0 and what are the
possibilities for a Web 3.0 to develop prospecti?€erhis is the question that we want to addressl An
the methodology we use to give an answer is tostinyate to what extent Web 1.0 can be considered a
necessary condition for Web 2.0 as well as in wasgpect Web 2.0 may turn out a necessary condition
for Web 3.0. We do so by comparing Web 2.0 with Vildb to find out about identical features and
qualities and about differences between Web 1.0.avéefurther looking for qualitative differences
within Web 2.0 that might anticipate Web 3.0. Todte Web is mainly a Web of cognition and
communication. We find certain technologies of pam@tion such as wikis, but they still constitute a
minority of the Web. Therefore, we can say thatiley fco-operative Web does not yet exist and it is
unclear if it will ever come into existence or not.

In order to be able to make empirical observatimrme needs theoretical concepts that can be
applied. We are utilizing a concept of informatimesed on different subprocesses of information that
take place in social life and are technically supgmb by ICTs. These are cognitive, communicative,
and co-operative processes.

e Cognitive processes (including emotional ones) iaddvidual, or ,in case of any supra-
individual social agency named a subject, intrgextttve processes of generating information.
Human-Computer Interaction as discipline deals vt cognition is being supported and
influenced by using ICTs.

« Communicative processes are interactive, thatnsng individuals or other social subjects.
Due to the coupling of cognitive subjects, commatii@ processes can be understood as
information generation processes. Computer-mediatethmunication deals with these
processes supported by ICTs

« Cooperative processes are integrative, concerrsupea-individual level and let information
emerge from synergetic effects of communicatingjestib. Originally, Computer-Supported
Cooperative Work researched this topic from thespective of the involvement of ICTs.
Nowadays, this approach takes advantage from @s@arcollective intelligence, wisdom of
the crowds and so on.

From these definitions follows that cognition isthecessary condition for communication and
communication the necessary condition for coopenaiin addition, we assume that if one level serves
the function of a necessary condition for the nbkigher level, then the lower level might be
influenced, shaped, adjusted according to thistiandoy the higher level. Communication emerges
from cognition, co-operation emerges from commuioca This means that a subset of cognition
processes forms communication processes and tlsabset of communication processes are co-
operation processes. Communication processes amrition processes with specific, additional
gualities. Co-operation processes are communicatiocesses with specific, additional qualities.
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Therefore, we can categorize Web phenomena acgprtinthe dimensions of information
generation. The advantages of distinguishing tfoeas of information processes on the World Wide
Web are that this allows classifying Web-basedrietdyies, that it allows connecting Internet stadie
and sociological theory, that it helps answerirg destion what is social about the World Wide Web
and World Wide Web usage, that it clarifies what tbrm information on the World Wide Web means
so that the notion of the World Wide Web as infdiiora system becomes clearer and information
science and Internet research can be connected.

Furthermore, since deliberating on Web 3.0 includeshnology assessment and design of
technology (“Technikgestaltung”), taking a neutraglue-free stance in identifying the necessary
conditions for the possible future of the Net i$ appropriate. We have to take that into considmnat
which is not only possible, but also desirable.sTboncept makes our approach a critical one. It
includes not only an account of the potential thagiven with the actual, but also an evaluatiothef
potential, which sorts out the desired. Thus, dulogophy embraces an ascendance from the potential
given now to the actual to be established in tiheréuas well as an ascendance from the less gosd no
to the better then which altogether yields the Xet-n critical theorist Ernst Bloch’'s sense [3Phat
Is, we criticize the present against the bluepoita better future. And we do this, after Bloch, by
identifying phenomena hic et nunc and hidden inghesent that nevertheless are able to anticipate
and foreshadow a possible better future. This ptesdietter future is cast as vision of a Global
Sustainable Information Society. By that we defingociety that, on a planetary scale, is set aatla p
of sustainable development by the help of ICTs.tTisa we suggest that the overall value be
sustainability that denotes a society’s ability gerpetuate its own development. Complying with
sustainability implies complying with social valulése justice, equality, freedom, and solidarity as
well as with sustainability in the ecological amthnological sense. These values to be implemented
need, above all, the collaboration of differenttiians of humankind, a planetary discourse aimed a
co-operation, and intelligent actors ready forglanetary discourse.

Thus, we can evaluate Web phenomena accordingetodbntribution to processes of how people
can work together, share resources, co-producact;@nd engage in activities that benefit all,clhi
addresses the cooperative dimension, accordinchdéoptanetary discourse, which addresses the
communicative dimension, and according to the ligece of actors, which addresses the cognitive
dimension.

Given these presuppositions, we can categorize ematlate Web phenomena. We do not do
empirical research on our own here, but draw upemerplizations of other works. In particular, we
discuss Benkler [40], Sunstein [41], Lovink [42}iGtein [43], and Bruns [44].

When addressing eutopian and dystopian views ragatte development of the Net, that is, the
view of virtual communities to revitalize human amwomnal existence and the view of physical
communities being supplanted rather than being lsopmnted, Yochai Benkler [40] uses the
distinction between strong ties and weak tiespahiced by Mark Granovetter, to summarize empirical
studies on how ICTs strengthen or fragment soe@ktions as follows: strong ties, which relate to
family and local communities, were not weakened, rlather strengthened by the use of ICTs, and
new weak ties were created in addition (see chderThese new weak ties have established what is
known by the terms “communities of practice” an@drfanunities of interest”; they are instrumental
for the individual, but not in the way that they @0 become the dominant mode of connecting tarothe
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people. However, Benkler seems to see an excefptionthis rule: the emergence of Social Software
and peer-production like with F/OSS or Wikipediake#he group more important than the individual;
they go beyond a community of mere interest in thay “allow the relationship to thicken over time”
[40]. Overall, Benkler's assessment is rather ojstiim

Cass R. Sunstein [41], who deliberates over howynmaimds can produce knowledge and avoid
failures, also arrives at a rather positive evatmabf F/OSS and Wikipedia. The following factors
have led to the success of F/OSS: “Many peoplevidlieg and able to contribute, sometimes with the
prospect of economic reward, sometimes without sugh prospect. It is often easy to see whether
proposed changes are good ones. For open soureetprdilters are put in place to protect against
errors. The problems associated with deliberatieam loe reduced because we are often dealing with
eureka-type problems, where deliberation works .wélpen source projects typically combine
deliberation with access to widely dispersed infation and creativity” [41]. And Wikipedia
“provides an exceptional opportunity to aggregdie information held by many minds. Wikipedia
itself offers a series of deliberative forums inigthdisagreements can be explored” [41]. Contrary t
F/OSS and Wikipedia, the blogosphere “offers a rmnhgly diverse range of claims, perspectives,
rants, insights, lies, facts, falsehood, sense namdense” [41]. Sunstein lists some positive exasyp
but they seem to be outweighed by negative onesulsecthe blogosphere “runs into the usual pitfalls
that undermine deliberation, sometimes in heiglddoans” [41].

Geert Lovink [42], who sets out to theorize Intérogture, is critical of the blogosphere to anreve
greater extent. According to the data he findsgblare used primarily as instruments for managing
one’s self, for marketing one’s self, for makindRPfor one’s self. Therefore, he doubts that blogs
belong to groupware or Social Software. They atleerathe follow-up generation of the homepage. He
guotes from a blog that writers do not care abchgthver or not a community forms as a result ofrthei
writing. Blogging, he says, is competing for a nmxm of attention. And, we can add, this is true not
only for the blogosphere. Here the similarity te §phere of so-called Social Software platforme lik
Facebook is striking: what counts is being linkedvink criticizes the superficiality of content. In
many cases existing information is only reprodud¢edhbemoans, and no new content is created. At the
same time he admits that blogging, annotating, launtiling links could be a start for defeating the
indifference. Together with Ned Rossiter he opts‘@ganized networks” that are useful in strategic
contexts that transcend tactical ones. “Networkedtitndes create temporary and voluntary forms of
collaboration that transcend but do not necessayumt the Age of Disengagement” [45]. In
organized networks Lovink seems to realize the liddafree co-operation, in which the result
outperforms the sum of individual performances.

Michael Gurstein [43] distinguishes betweartworks and communities While networks are
“structured around the relationships of autonomand self-directed individual actors (or nodes)
where the basic structuring is of individuals (ne)dmteracting with other individuals (nodes) with
linkages between nodes being based on individualcely communities “assume collectivity or
communality within a shared framework which maylude common values, norms, rules of
behaviour, goals and so on” [43]. He refers to Badellman’s notion of “networked individualism”,
the meaning of which he puts on a level with theaneg of the “Facebook society”. He interprets
Wellman’s networks as externally driven ones th@hbine fragmented individuals and contrasts it
with “self-initiated (self-organized) and partictpay networks, which inter-link individuals not dne
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basis of fragments of identity, but on the basisself-initiated and self-realized identities. These
networks function as ‘communities’ (whether basadbysical or virtual connections) through which
action may be undertaken, projects realized, seatibnfronted and modified” [43]. “These
communities provide a basis or a foundation elenfi@nthe construction of an alternative reality”
[43]. Community Informatics then is the way to “pite the means for communities to be enabled and
empowered and to effect action in the world” [43].

Last not least, Axel Bruns [44] who came to cadl tombined producers and users of collaborative
content creation "produsers" makes use of the naicommunities as opposed to traditional ways of
production. In the introduction to his book, he sdlyat such modes of content-creation "are more
closely aligned with the emergent organizationah@ples in social communities than with the
predetermined, supposedly optimized rigid strugwkgovernance in the corporate sphere. User-led
content creation in this new model harnesses tHected, collective intelligence of all participant
and manages — though in some cases better thaharse- to direct their contributions to where they
are best able to make a positive impact" [44]. Iy notion of collective intelligence, Bruns relates
philosopher of cyberspace Pierre Levy's ideas.

Now, applying our model to the theoretical findingesented above, we put forth the following
judgment: Web 2.0 is something ambiguous, it csef between a positive and a negative
manifestation, and, because of that, it is likelyp& transitory.

On the one hand, the usage of terms like “Sociéiw&oe”, “social media”, “social networking”
aimed at characterizing Web 2.0, seems to typifyeaphemistic ideology because the meaning of
“social” blurs the distinction between the interantof actors and the relationships that emergmfro
these interactions and exert a kind of dominana twese interactions, in turn. That people interac
on the Web does not tell us anything about theityual these interactions and the underlying power
structures. Therefore, discussions of normativedesirable aspects of the Web are needed that avoid
affirmation. Web 2.0 shares with Web 1.0 that inmwvadays instrumental for competition in the
capitalist economy that shapes Internet usage esuts in the fact that actors who hold economic or
political power are more visible on the Internehus, it lays emphasis on individuals or individual
organizations being cognized and recognized byratitividuals or individual organizations. What
makes Web 2.0 distinct from Web 1.0 is an incraas@teraction facilitated by new technological
applications. However, interaction is functionar fgaining attention, thus communication serves
cognition instead of the other way round, let al@eenmunication serving cooperation. Bearing in
mind that “communities” are entities belonging e tsupra-individual level, so-called “communities
of practice” or “communities of interest”, in whighdividual actors gather to pursue some practice —
without need to share some interest — or to pussumee personal interest, are instrumental to the
individual actors only and do not qualify for trebel of “community”. They represent weak ties that
need not thicken among individual actors that atevarked. Social networks reside on the interactive
level, but not on the integrative level. Barry Wedin’'s networked individualism seems to be the
predominant characteristic of Web 2.0. Web 2.0réglpminantly a Web of competition, not a Web of
co-operation (Web 3.0) that benefits all humans [2]

On the other hand, examples of “communities ofoactitrue communities that exist in today’s
reality, can be found in cyberspace. An exampl#/ikipedia, where humans co-operate in order to
produce a world repository of knowledge. Anothee @ F/OSS, where software is produced for the
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world by means of co-operation. Also online comneation and co-operation frequently results in
offline action, as for example the phenomenon ddfecyrotest shows. Probably the best example in
this respect is that the movement for alternatiebdaization co-ordinates most of its protest atdio
with the help of the Internet and documents actmmghe alternative online news platform Indymedia.
There is a minor faction of blogs devoted to corapen by helping to bring about a new way of
thinking as an underpinning for political actionarglobal society. Examples are anti-war blogsn¥ro

a sociological, techno-social-systems point of vidvese undertakings in peer production show that
there are possibilities for transcending networkadividualism and for realizing “networked
communities” or “community networks”, as Gurste48] puts it. But these possibilities are islands of
an alternative reality that point to the level af-a@peration, albeit under the prevalence of the
communicative and cognitive restraints of networkwetividualism and an overall competitive society
that is based on egotism, accumulation, and hetemgnThese islands might become spearheads of a
transition to a Web 3.0 that enables and empowarsrwnities such that a reorganization of today’s
societies into a Global Sustainable Informationi€gccan be envisaged. They might turn out as
anticipations of a future development only aftas tthevelopment happened to come true. So far they
manifest what is possible today and desirable éwnarrow too. The future is open due to the
complexity and indeterminacy of human behavioureréfore, potentials are first of all unrealized,
they can remain potentials forever if humans doawmisciously act in fundamentally transformative
ways. The negative potentials of the Web that predate today are likely to be outcomes of the Web
because we live in a predominantly competitive efgciAlternative developments are much more
unlikely because they require societal transforomstiand do not automatically emanate from a Web
that is shaped by the existing society. The emes@i a co-operative Web is not a technological
iIssue, but one that requires the transformaticsoofety.

Thus, we want to conclude: in principle, the WoNide Web, as the Internet at all, by virtue of its
technical qualities, has the potential for transfimg societies into networked communities so that i
can advance from the cognitive and communicativeléeof information generation towards the co-
operative level, on which the collective intelligenof humanity might facilitate the collective acti
needed for the survival of mankind. Whether ortha will come true and Web 3.0 will look alike, is
up to the forces that shape technology nowadayswalhde determined by the outcome of social
struggles that shape techno-social systems.

4. Conclusion

In this paper, we have outlined three qualitieshef World Wide Web, namely Web 1.0 as a tool
for thought, Web 2.0 as a medium for human comnatimn and Web 3.0 technologies as networked
digital technologies that support human co-openatio

This means that we distinguish between a cognitheb, a communicative Web, and a co-
operative Web. The discussion in part 2 of thisgpapas shown that when people speak of Social
Software or Web 2.0, what they normally mean ig tha World Wide Web is today dominated by
communication and co-operation (including commufidtynation). In order to distinguish between
these two aspects, we have suggested the distingttwveen Web 2.0 and Web 3.0. Hypertext is a
Web 1.0 technology, blogs and Web-based discusmards are Web 2.0 technologies, wikis are Web
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3.0 technologies. Web 1.0 is based on an undeistaoéithe social as Durkheimian social facts, Web
2.0 adds the Weberian idea of communication, Wébtt3e Marxian idea of collective co-operative

production and Tonnies’ idea of communities. We enavgued that the Marxian and Tdnniesian
dimension of co-operation is mainly a mere potémtidhe contemporary Web. Web 3.0 expands the
understanding of the social from Durkheim and WebeFdnnies and Mary, it is a system of online

collaboration that enables the formation of virteammunities, co-operative knowledge, and co-
operative labour.

What we argue for is that the turn towards Webt8dbnologies that foster co-operation should not
only remain a technological turn, as for example emantic Web or wikis, but needs to be
accompanied by a transformation towards a fullypperative society [2]. What is desirable is that th
World Wide Web networks individuals, organizatiomsstitutions, and societies at a global level and
thus provides the glue by which cohesion of therging world society can be supported. The Internet
and the World Wide Web provide the material underpig of the consciousness that is inherent to
the social system that may emerge. Eventually,rile may be that of a catalyst of global
consciousness in a global society. But at the séme, it catalyzes already existing social
antagonisms. The Internet does not automaticailygbabout co-operative social systems and a co-
operative society. In order to reach a “co-opeeatiuciety based on common ownership of the means
of production” [46] in which “the springs of co-apdive wealth flow more abundantly” [46], humans
need to actively create co-operative systems taastend domination. In this context, the Inteoaet
help to create such change, but at the same tiday tib also helps to deepen domination. The Web
will become truly co-operative only if humans edislba truly co-operative society in the Tonniesian
and Marxian understanding, in which society andhnetogy mutually shape each other in a
sustainable way.
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