
 

11 

Chapter 2 

INFORMATION  
FOR A GLOBAL SUSTAINABLE INFORMATION SOCIETY 

Wolfgang Hofkirchner 

Vienna University of Technology,  
Institute of Design and Technology Assessment 

Argentinierstraße 6, 1040 Vienna 
wolfgang.hofkirchner@bcsss.org 

Starting point is the résumé of a systems theoretical analysis of the 
information age as an age of global challenges. Global challenges 
indicate a crisis in the evolution of humanity’s social systems. They 
indicate a Great Bifurcation, one trajectory of which would signify 
another Great Transformation – a transformation into a Global 
Sustainable Information Society (GSIS). Such a social formation would 
be characterised by three properties that are concretisations of generic 
properties characteristic of any complex system. One of those 
properties refers to the information generation capacities of the agents 
of world society in statu nascendi. In order to promote the advent of 
such a social suprasystem, there are historical-concrete requirements to 
be met on each level of social information processes, which forms an 
imperative for human co-operative, communicative, and cognitive 
information in the information age. A new step in the evolution of 
social information is needed in order to avoid the extermination of 
civilised human life. Information technology – its development and 
implementation – is subject to that imperative. 

1.   The Information Society In The Course Of Systems 
Evolution 

Any science is characterised by praxiological, ontological and 
epistemological assumptions. So do systems sciences. Ludwig von 
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Bertalanffy’s General System Theory provides us with a new world view 
concerning the aims of systems sciences, with a new world picture 
concerning the scope of systems sciences, and with a new way of 
thinking concerning the tools of systems sciences [Hofkirchner and 
Rousseau 2015]. 

Ervin Laszlo was among the early philosophers that took over 
Bertalanffy’s ideas on the fate of civilisation [1972: 281-290] and he is 
known for having elaborated on them widely up till now. In line with 
that, what is termed information society can be understood in the course 
of the evolution of social systems as a transition phase from one social 
formation to another or as a distinct social formation in its own right, be 
it manifest or yet to come. 

1.1.  The Multi-Stage Model of systems evolution 

The Multi-Stage Model of systems evolution was first put forward in 
Ellersdorfer and Hofkirchner [1994] and Fenzl et al. [1996] and was later 
on supplemented by assumptions concerning causality [Brunner and 
Klauninger 2003; Collier 2003]. 

The Multi-Stage Model combines evolutionary phases and systemic 
levels of whatever systems in evolution. The diachronic dimension 
accounts for metasystem transitions, that is, for leaps in quality by which 
ever new systems emerge that represent an increase in complexity while 
the synchronic dimension does justice to the hierarchy of the 
suprasystem (the nesting of systems) in which the new organisational 
relations exert dominance so as to compensate for the increased 
complexity. New systems emerge from the space of possibilities given 
with the existing systems by establishing a new order that incorporates 
the old systems as elements or subsystems of the new ones by imparting 
them a new dominant shape. In the diachronic dimension, there is a 
superposition of two Aristotelian causes, the efficient and the final cause 
such that the efficient one gets functionalised by the final one and 
becomes an end-directed efficient cause. In the synchronic dimension, 
there is another superposition, namely that of the other two Aristotelian 
causes, the material and the formal cause such that the material one gets 
structured by the formal one and becomes a formatted material cause. In 
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the course of evolution, ever higher complex systems shift step by step 
towards increased end-directedness and increased formative power as 
well. This accounts for the differences between types of self-organisation 
as the dynamic of, and in, complex systems can be called [Hofkirchner 
2013a: 89-94]. 

1.2.  The current stage of social systems evolution 

Social systems are but another type of self-organising systems. They are 
systems that are capable of teleologically producing themselves in that 
there is an explicit end and an artificial, invented form. Thus they go 
beyond the capability of controlling conditions to meet an in-built end 
given to them, which maintains their form, as with any living system, 
and they go beyond the capability of resulting in an end when conditions 
are met, by which they refer to their form, as with any prebiotic self-
organising system [Hofkirchner 2013a: 110-115]. 

The agency of co-acting elemental actors (individuals or corporate 
actors) reproduces and/or transforms the system’s structure (the social 
relations that work as organisational relations) that, in turn, enables, 
through constraints for the agency (by means of rules, regulations and 
resource dispositions), synergy effects that could not accrue otherwise 
for the actors [Hofkirchner 2014b: 120-121]. 

History moves social systems on trajectories in the course of which 
bifurcations occur. Bifurcations come up with a variety of possible future 
trajectories. The social system needs to choose one out of many. The 
more advanced history is, the greater the variety of future trajectories 
seems to be. However, with regard to the further development of the 
social system bifurcations offer opportunities and threaten with risks as 
well. In order to avert devolution (a path that leads to the breakdown of 
the system), a leap from the previous level-evolution on which the social 
system could enjoy a steady state onto a higher level which forms part of 
a successful mega-evolution (a breakthrough to a path that transforms the 
system into [Haefner 1992: 314; Oeser 1992: 103-104]) is mandatory. 
Amplified fluctuations of parameters indicate possible and necessary 
punctuations. Today, global challenges drive an accumulation of crises 
that mark a decisive bifurcation. 
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Since the second half of the last century the dominant way of using 
technological, environmental and human resources has turned out to be 
increasingly incompatible with a peaceful and harmonious future of 
societies. There are forceful impediments on the path to establishing 
sustainable international as well as intra-national relations (which 
exclude the use of military violence and other technological means that 
are detrimental to the good life); to establishing ecologically sustainable 
relations to nature (which excludes overuse of resources and their abuse 
as sinks for harmful waste); and to establishing sustainable relations 
amongst humans in the cultural, political and socio-economic context 
(which includes all producers and users in a fair production and usage of 
whatever is commonly produced). Enclosures of the commons have been 
aggravated to such a degree that all of them morphed into global 
challenges. As long as social systems could externalise the negative 
effects, their self-organisation was compatible with the enclosure of 
commons; now that they are interconnected as they are, the enclosure of 
the commons is not tenable any more. 

It is an age of global challenges that human civilisation has entered. 
Global challenges are global because they affect humanity as a whole 
and because it is only humanity as a whole that can deal with them 
successfully. Global challenges have a ‘dark’ and a ‘bright’ side. The 
dark side is the imminent danger of the breakdown of differentiated 
interdependent social systems with the possibility of the falling apart of 
civilisation and exterminating civilised human life. The bright side marks 
a possible entrance to a new state of civilisation that brings about a 
peaceful, environmentally sound and socially and economically just and 
inclusive world society – the integration of differentiated interdependent 
social systems and the advent of a higher organisation. This is the Great 
Bifurcation that lies ahead of humanity. World society, humanity as one 
whole, as a unity through diversity, is in statu nascendi. The crises of 
today are the heralds of that change never seen before – of a possible and 
needful meta-system transition in which a supra-system is on the point of 
emerging. This supra-system would be a real world society that turns the 
current systems into its components. It would disclose the commons and 
make the social systems inclusive; it would warrant eudaimonia (good 
life in a good society); it would accomplish the adjustment of those 
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structures that have become obsolete and doing justice to agency that 
cares for the whole. It would be a Global Sustainable Information 
Society (GSIS). 

GSIS requires, 
(1) for the first time in the history of our planet, on a higher social level 

– that is, globally – 
(2) a reorganisation of the social relations within and in between the 

interdependent social systems such that sociogenic dysfunctions 
with respect to the social, the social-ecological and the socio-
technological realms can be contained – that is, a transformation 
into sustainable development – 

(3) through conscious and conscientious actors that are not only self- 
but also community-concerned – that is, under well determined 
informational conditions. 

Hence the ingredients “globality”, “sustainability”, and 
“informationality” of the GSIS concept [Hofkirchner 2014a; see also 
2011 and 2013b]. They form imperatives for three different features of 
complexity: the spatio-temporal dimension, the level of organisation, and 
the state of intelligence. One imperative necessitates the other. Being 
global implies being sustainable which, in turn, implies being 
informational. Informationality means there is information needed for 
sustainability; sustainability means there are sustainable relations needed 
for globality. 

1.2.1.   The spatio-temporal dimension: the imperative of 
globality 

The first feature refers to an inherent tendency in every evolution of 
complex systems – that of wholeness and nestedness. When independent 
systems have become interdependent, level-evolution of these systems 
can be punctuated by the transition to a meta-system that forms a 
hierarchy: a suprasystem can emerge, nesting the formerly independent 
systems as its new elements. The suprasystem encapsulates them such 
that they become co-systems of each other. 

This tendency is what can be found during globalisation. Formerly 
rather independent social systems in different parts of the globe have 
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been becoming more and more dependent on each other. There has been 
going on a penetration of social systems in range and depth, there has 
been less and less left over, there is almost nothing “outside” any more. 
This is an objective rise of interdependence between social systems. And 
this paves the way for the development of forms of common governance 
for all those systems. Such a metasystem transition is possible. 
Moreover, it is imperative, for what can be conceived as constitutive 
partitions of humanity on earth cannot survive and thrive unless all and 
each of them become, in fact, integrative parts of a society of societies. 

Evolution of globality can be conceptualised in the following way. 
• After nomadicity with human foraging up to the neolithical 

revolution, after presumed self-sufficiency of the first agglomerations 
of human settlement with matrilineal societies [e.g. Eisler 1987; 
Bornemann 1975; but see also Eller 2000] and after connectivity that 
developed with ancient city-states along historical trade routes 
[Zimmermann 2014 and 2015], 

• which prevailing features of the social space were replaced by strict 
principles of territoriality manifest in the empires, nation states and 
regional unions that have followed, 

• a third step seems possible that negates the exclusive feature of 
territoriality and resumes nomadicity [Lévy 1997], self-sufficiency 
and connectivity under the new circumstances. That new feature is a 
new cosmopolitanism, it is globality that – in the sense of R. 
Robertson’s definition of the term glocalisation [1992] – embraces the 
bottom-up and top-down dynamics in a world system that – not in the 
sense in which Immanuel Wallerstein [1988] introduced the term – is 
a social system of nested social systems that run from the local level 
up to the global level. In that vein, nation states need not to be 
dissolved when it comes to the world system. They need only being 
reworked. Democracy needs to be strengthened from below as long as 
the global level is not hampered. 
This points to the second feature. 
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1.2.2.   The level of organisation: the imperative of sustainability 

The new organisational relations that appear with the metasystem 
transition or the suprasystem hierarchy fulfil the function of facilitating, 
and structure, the achievement of synergy. They enable and constrain the 
interaction of the co-systems for the sake of both the suprasystem and the 
co-systems’ performance and maintenance. In that way, a stable 
development of the nested systems can be assured. That’s the steady state 
phase of a self-organising system’s evolution. After Bertalanffy, such a 
level of organisation might be called unity-through-diversity – there is 
not only unity (a suprasystem) in diversity (the co-systems) but also 
diversity in the unity and the unity cannot exist without diversity, unity is 
in any moment of its existence made up and renewed by diversity. 

Unity-through-diversity as generic stability feature of self-organising 
systems comes in several varieties [Hofkirchner 2012: 199-202]: at the 
physico-chemical stage stability may be called robustness signifying that 
for pure material systems there is a threshold beneath which disturbances 
can be tolerated, while disturbances of greater impact can destroy the 
order of the system; at the biotic stage you have resilience, a term 
introduced in ecology denoting succession cycles [Holling 1973], which 
can be generalised so as to designate stability in pure living systems that 
are able to react more flexibly than pure material systems, namely to 
bounce back after disturbances, to recover and repair themselves; 
sustainability is, finally, the proper term to denominate stability at the 
social stage, where human systems re-create themselves [Jantsch 1987], 
that is, create themselves insofar they change their environment and by 
doing so create themselves anew in a never ending process, and 
according to this re-creativeness demonstrate the capability of taking 
care of, and providing for, the necessary conditions of the continuation of 
the social systems’ re-creation cycles. Defined in such a way, 
sustainability comprises so-called anti-fragility, that is, the capacity to 
create even new conditions that better suit the re-creation cycle. 

The term sustainability was, in the beginning, used to refer to the 
ecological context only (the so-called natural environment is able to 
provide with conditions that are necessary for the next production cycle 
or is enabled to do so by so-called reproductive work). But there are 
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more factors to be taken into account, if a social system is to be held 
within a stable bandwidth of futurable development. And awareness has 
developed that it is the presence of a certain kind of social relations or 
the absence of another kind of social relations that causes dysfunctions in 
the ecological realm as it does in the social and the technological realms: 
a society whose social relations are not inclusive, is not sustainable; it is 
not sustainable in the social respect (it cannot provide justice, equality, 
freedom, solidarity to a sufficient degree) and, for that reason, it is not 
sustainable in the eco-social respect (it cannot provide survivability to a 
sufficient degree) and not in the techno-social respect (it cannot provide 
thrivability of its productive forces to a sufficient degree) but is prone to 
suffering from severe dysfunctions. Since those dysfunctions are man-
made it is possible, if not to eradicate them, at least to ease them to a 
degree that allows for keeping the social systems on a sustainable path of 
development. Moreover, sustainability as unity-through-diversity level of 
organisation is imperative: if actual dysfunctions that arise from inside 
the social systems are not treated and imminent ones not prevented, the 
world system will not be governable. 

Again three subsequent levels of organisation can be identified such 
that two can be reconstructed from history, whereby the second one is 
conceived as a negation of the first one and a third one can be postulated 
as the possible negation of the negation [Hofkirchner 2014b: 134-135]: 
• primal societies featured the step of minimally differentiated 

communities in which mystified top-down projections of a holistic 
“We” guarded co-operation; 

• productive-mode societies that have been producing a surplus value 
have shown a next step with the emergence of heteronomy and class 
divides, which has set free individual competition in “I”-“Them” 
dyads and has brought about an unfolding diversity of antagonistic or 
agonistic identities – antagonism signifies contradictoriness, that is, 
conflicts of mutually exclusive positions, either the negation of any 
difference or the imposition of one selected difference on any other 
difference, while agonism, a term introduced by Chantal Mouffe [see 
e.g. 2013] but used in a different way here, signifies contrariness, that 
is, co-existence of oppositions, the juxtaposition of differences each in 
their own right [Hofkirchner 2015a: 105]; 
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• a possible third step would be the feature of a “wise society” as put 
forward by the High-Level Expert Group of the European 
Commission in 1997, namely an unitas multiplex [Morin 1992: 143-
144], a universal without totality [Lévy 2001], integrating the 
differences in synergetic “Me”-“Us”-“Thee” triads – “Me”s and 
“Thee”s are “I”s and “You”s mediated by all of “Us” and “Us” is the 
“We” mediated by “Me” and “Thee”, from the world system down to 
the most local system – that foster complementariness, a subsidiary 
composition made up of all differences. 
Sustainability can come true only if and when informationality, the 

third feature, is achieved. 

1.2.3.   The state of intelligence: the imperative of 
informationality 

The ability of a system to organise itself is co-extensive with the ability 
to generate information. “Information is generated if self-organising 
systems relate to some external perturbation by the spontaneous build-up 
of order they execute when exposed to this perturbation” [Hofkirchner 
2013a: 172]. Information is that very process of relating or the result of 
that process which is the order itself. Intelligence is the capability of self-
organising systems to generate that information that contributes in the 
best way to solving problems that occur to the systems when maintaining 
themselves or improving their performance. Collective intelligence is 
emergent from the single intelligences of the co-systems on the level of 
the suprasystem. Collective intelligence can do better than any single 
intelligence. In times of crises, systems are prompted to organise 
themselves onto a higher level to overcome the crises. The better their 
collective intelligence, that is, the better their problem solving capacity 
and the better their capability to generate information, the better their 
handling of the crisis and the order they can reach. This is a 
reformulation in informational terms of W. Ross Ashby’s Law of 
Requisite Variety. That law states that a system is dynamically stable if 
the variety (the number of states) of its control mechanism is not less 
than the variety of that system that is to be controlled. Now, that system 
that is to be controlled can be the system itself or another system. That 
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means, when increased complexity puts the performance or maintenance 
of a system at risk, it can catch up and solve the problem by activating 
the collective intelligence of the co-systems it is made up of and raise the 
complexity of its organisational relations or by activating the collective 
intelligence of its co-systems and raise the complexity of the system in 
which they are nested to match or surpass the complexity that is faced. 

Applied to social systems, that law is the system theoretical 
expression of the law Karl Marx introduced into social science when 
postulating a dialectic between productive forces and relations of 
production and the substitution of relations of production and the whole 
societal superstructure when they do not meet any longer the 
requirements of the productive forces. Today, global challenges are 
complex and need complex solutions. Complex solutions would be 
possible, if humanity developed that information that is necessary to shift 
societal development onto a sustainable path. Moreover, such 
information is imperative. Otherwise the world system could not be 
governed, civilisation and the human race could go extinct. 

A three-step logic would give the following sketch in the 
informational respect. 
• First, when the transition from our ancestors to Homo sapiens started, 

this was done by the insertion of social factors in the biotic evolution 
and the reinforcement of their taking effect within the bounds of 
biotic evolution. An animal sociale formed. As illustrated by Alexei 
N. Leontyev’s [1981: 210-212] hunter beater example in his activity 
theory and Michael Tomasello’s [2014: 36-47] stag hunt example 
which stems from game theory and is used in his “shared 
intentionality” hypothesis to illuminate the co-operative turn in 
evolution, joint actions, joint goals, and joint attention coevolved 
together, joint intentionality dyads started off social selection by 
judgements about others and, eventually, when the new factor became 
so powerful that it took the lead over pre-human evolution and set 
human evolution going, collective intentionality could be carried out 
by group-minded individuals [Tomasello 2014: 80-81]. 

• Second, however, homo economicus appeared as a concrete example 
of generic “homo idioticus” who benefitted from “the creation of the 
private through the enclosure of public or commonly held resources”, 
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which “has historically been the primary means by which property 
has been secured for private use” [Curtis 2013: 12]. Instrumental 
rationality has prevailed since and has used even other persons for 
one’s personal interests. 

• Third, when collective intentionality would be set free from the 
current restrictions that instrumentalise co-operation for competition 
against other “Them”-groups, a true “homo socialis” [Gintis and 
Helbing 2015] could enter the stage. New cosmopolitans could enjoy 
a universalised, extended capability to act through a consciousness 
and conscience that takes care of the global commons. 

2.   Requisite Information In The Age Of Global Challenges 

Having discussed globality, sustainability and informationality, it 
becomes clear that all those features are currently emergent but far from 
being dominant to complement a third step in the evolution of social 
systems. They would need some further development to characterise 
information society as a social formation in its own right, which would 
be GSIS. Today, they characterise a transition time only, if anything. 

As it turns out that informationality is the most basic foundation for 
the transformation into a GSIS, what the current social information 
requirements for the transformation into a higher-order social formation 
are is of utmost importance. The fine structure of the informational 
imperative deserves closer examination. 

2.1.  The Triple-C Model of information structure 

Information processes serve different functions. An agent, while 
organising itself, generates at the same time information, that is, assumes 
a form by relating itself towards the environment. The process of relating 
is an information process and the form assumed is the result of that 
information process. Depending on the role the object plays to which the 
agent relates, three information functions can be distinguished 
[Hofkirchner 2013a: 184-196]. 
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• The most general case is the object is some other system (or part of 
the system or a process performed by the system). Then the 
information function is a cognitive one. 

• If that other system is a co-system (or part or process of a co-system), 
the information function is communicative. Communication is the 
coupling of cognitive co-systems. 

• And if the other system is the suprasystem (or part or process of the 
suprasystem) the agent is part of, the information function is co-
operative. Co-operation is the entangling of communicative co-
systems such that the agent’s relation to co-systems is mediated by the 
suprasystem’s structure that is an emergent from, and dominates, the 
behaviour of all co-systems. 
Cognition, communication and co-operation represent the three 

information functions. They form a hierarchy. That means the higher 
level shapes the lower one, although the higher depends on the lower. 
Therefore, cognition is a necessary condition for communication, and 
communication is a necessary condition for co-operation. Given a system 
of systems, co-operation of these very systems shapes their 
communication. This, in turn, shapes the cognition in each of them. In 
this way, cognition, communication and co-operation are mutually 
conditioning each another. That is the Triple-C Model. 

2.2.  The current stage of social information (r)evolution 

Social information is information generated by social systems. Actors, 
whether individual or collective, can be conceived as social systems too. 
An actor behaves vis-à-vis the environment. When being perturbed they 
try to make sense of it. The actor responds by the creation of information 
that, from that point of time onwards, mediates the relation of the actor to 
the environment. 

Social information refers to [Hofkirchner 2014: 132] 
• the actualisation of the cognitive abilities of actors, which allows the 

reflexive discernment of wisdom to guide acting; 
• the actualisation of their communicative abilities, which allows for 

empathetic understanding of other actors’ appeals, thus being an 
extension and application, of cognition and feeding back to it; and 
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• the actualisation of their co-operative abilities, which allows them 
intentionally to share common goals, which is an extension and 
application of communication and, in turn, feeds back to their 
communication and – via it – to their cognition. 
Let’s discuss the anthropological features of the three social 

information functions that undergo in the age of global challenges a 
decisive change that gives the information age its meaning in reverse 
order, since the imperative comes from the top-most level. Let’s start 
with co-operation. 

2.2.1.   The co-operative function: the imperative of 
commonalism 

The rationale of every system is synergy. Because agents when 
producing a system produce synergetic effects, that is, effects they could 
not produce when in isolation, systems have a strong incentive to 
proliferate. In social systems synergism takes on the form of some social 
good. Actors contribute together to the good and are common 
beneficiaries of that good – the good is a common good, it is a commons. 
That good comes into being through the common effort of the actors’ 
combined productive energies and is located on a social system’s macro-
level. It is a relational good that influences actors on the micro-level, 
since it enables or constrains the actors’ participation in producing and 
consuming the good. All actors contribute to the emergence of that order 
that grants that their interactions become stable relations. The new 
structure relates the actors to each other.  

The production of commons has been made possible through a new 
kind of co-operative information with humans. Tomasello contends that 
his “shared intentionality” hypothesis provides an evolutionary and 
structural explanation of the difference yielded by human co-operation, 
and presupposes different human communicative and, as a consequence, 
different human cognitive capabilities as well. The key idea is that it is 
conditions of co-operation that made the difference in evolution. 
Evolutionary pressure unfolded a ratchet effect that yielded ever higher 
complex co-operation. Early humans began to speciate only when they 
took advantage of going beyond “individual intentionality” and adopted 
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“more complex forms of cooperative sociality” [2014: 31], which 
enabled them to achieve shared goals and brought about, in a first step, 
“joint intentionality” and, in a second one, “collective intentionality”. 

Co-operative information is anthropologically consensual. Collective 
intentionality refers to consensus about goals, about the here and now 
and about the way to reach those goals from the here and now in whole 
societies that go beyond the kinship groups. It is based on collective 
action that comes first. And it implies a dynamic at the end of which 
collective commitment appears, a dynamic that starts with discernment 
of the ultimate concern of individual actors at the cognitive level, goes 
on with deliberation and ends up with dedication that translates into 
collective commitment [Donati and Archer 2015: 127-142, 189]. 

That is how collective intelligence works with humans in a generic 
way. But what makes the difference now is that co-operative information 
is in need to transcend even whole societies. A global consciousness and 
conscience is requested. It is now the global commons that are at stake 
and need to be focused on. Through the growing interdependence any 
commons gets more and more integrated with the global commons. Thus 
co-operative information for a GSIS is requested to respect and 
collectively share the commitment to the conservation and flourishing of 
every part of the global commons. Now all commons need to be liberated 
to save our world. That is the imperative for co-operation today. That’s 
what commonalism means – the orientation of co-operation towards 
caring for the commons.  

2.2.2.   The communicative function: the imperative of all-
inclusiveness 

In order to support the negotiation of joint goals and the coordination of 
collaboration, human communication originated with “a commitment to 
informing others of things honestly and accurately, that is, truthfully” 
[Tomasello 2014: 51]; “being committed to informing others of things 
honestly, for their not our benefit, is the starting point” [51-52]. Later on,  
discourse appeared in which “I must always honor the perspective of my 
recipient, and in cooperative argumentation I must be committed to 
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accept the reasons and arguments of others if they are better than my 
own” [122].  

Communicative information is anthropologically collaborative. 
Consilience is its task, the bringing together of several perspectives to 
bring about a common perspective on a higher level. This common 
perspective is convergent on objectivated knowledge. In 
anthropogenesis, so Tomasello [122], modern humans contrasted their 
own perspective “with some kind of generic perspective of anyone and 
everyone about things that were objectively real, true, and right from any 
perspective whatsoever – a perspectiveless view from nowhere.” That 
means that the deliberation phase Margaret Archer is talking about is not 
only a discourse between individual actors who let a consensus emerge 
but, according to Tomasello [123], also a discourse that is done in “the 
perspective of the group as a whole, or any group member, Mead’s 
‘generalized other.’” This is in full accordance with Bertalanffy’s 
epistemological stance of perspectivism and objectivation of scientific 
knowledge through de-anthropomorphisation [2015: 247-248]. 

That is again the normal functioning of human collective intelligence. 
If civilisation today is in urgent need of efficient solutions for global 
problems, discourse and deliberation must take place as global 
conversation in order to mobilise any possible effort to create and 
implement the best ideas. That implies that no actor should be excluded 
or decapacitated to contribute to the common task of mitigating the 
challenges. As always with diversity in situations of crises, minority 
positions might offer potentials to build upon. All humanity needs to be 
embraced. That’s the imperative for communication today. 

2.2.3.   The cognitive function: the imperative of meta-reflexivity 

Cognitively, “when early humans began engaging in obligate  
collaborative foraging, they schematized a cognitive model of the dual-
level collaborative structure comprising a joint goal with individual roles 
and joint attention with individual perspectives” [Tomasello 2014: 69]. 
Triangulation began. When communication started with modern humans 
to involve discourses about “objective” facts and needed compelling 
arguments, cognition turned into full-blown human reasoning. “In the 



26 W. Hofkirchner 

context of cooperative argumentation, modern humans made explicit the 
reasons for their assertions, thus connecting them in an inferential web to 
their other knowledge, and then this social practice of reason-giving was 
internalized into fully reflective reason” [121-122]. 

Moreover, early humans “could also view the world at the same time 
from the perspective of the other” [78). They even “self-regulated their 
behavioral decisions with others’ evaluations in mind” [75]. With 
culture, says Tomasello, it is not “one individual evaluating another 
individual” any more but, rather, “modern group-minded humans” 
evaluating all others “in agent-neutral, transpersonal mode” [87]. That 
implies “an objective standard against which an individual’s behaviour is 
evaluated and judged”, i.e. the “group’s agreed-upon evaluations”, and a 
target that is in principle applicable to anyone belonging to the group 
[88-89]. Group members self-monitor and self-regulate their individual 
actions via group norms so as to co-ordinate with the expectations of the 
group. 

And all that implies a new capability – the capability to reflect, to 
generalise, to think in concepts. 

Archer calls “the regular exercise of the mental ability, shared by all 
normal people, to consider themselves in relation to their (social) 
contexts and vice versa” “reflexivity” [2007: 4]. Reflexivity is a human 
property only. Reflexivity thus enables humans to reflect upon 
themselves, and to reflect themselves as part of a bigger picture, that is, 
being reflexive about their immediate social situation, but also all the 
way up to society itself. The actions of members towards other members 
of society are mediated by this ‘third’: the structure of society. What is 
expected from the very fact of being a member of society? This 
reflection itself is a model for every mode of (complex) thinking. It is a 
model for grasping the general relationship between elements and 
system, parts and whole, of which individual and society are merely the 
model instantiation. It is a model for generalisations and subsuming of 
the specific under the general. Human cognition is thus concept-
dominated rather than sensation-focused [Logan 2007]. It is conceptual. 
A concept is a generalisation of percepts, of sense data. It is not a 
complete induction, which would be a compelling deduction. It is a jump 
to another level that has a new quality and cannot be accomplished by 
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deductive reasoning only. By being reflexive, able to generalise, 
conceptual, cognition is empowered to anticipate the co-ordination of 
tasks, the structure of action. Cognitive information is anthropologically 
co-ordinative. That is a common feature of human collective intelligence. 

Now that the survival of mankind has been put at stake, that the 
hitherto existing modes of governance have failed, that battles over the 
global commons have broken out, new specifications for cognitive 
information are key. 

The discernment phase that sorts out what matters most to an 
individual actor [Donati and Archer 2015: 127-142] is a phase in which 
the actor can refer to the general level of the social standard. The finding 
of an ultimate concern is the precondition for carrying out the 
deliberation and dedication phases that lead to the collective 
commitment. Margaret Archer and Pierpaolo Donati illustrate this in the 
example of the performance of an orchestra. Like musicians in an 
orchestra, individuals constitute “a collectivity that evaluates objectives 
(discernment), deliberates about realizing its common concerns 
(deliberation), and commits itself to achieving them (dedication)” [61-
62]. The point is “about the orientation of all the musicians to the 
collective performance. A collective orientation to a collective ‘output’ is 
the core of collective reflexivity” [61]. That collective reflexivity 
emerges from what they call individual meta-reflexivity practised by 
each musician. An individual is meta-reflexive if “he reflects on the 
orchestra’s performance and about how this performance could be 
improved were the musicians to relate to each other in a different way”, 
that is, if he seeks “to alter the performance of the whole orchestra” and 
“to produce a different emergent effect” [61]. 

The orchestra example needs generalisation to the level of humanity. 
Cognition for a GSIS requires meta-reflexives that have the fate of 
humanity as their ultimate concern and orient towards the common good 
for all. That kind of reflexivity goes beyond confined varieties of 
reflexivity as well as a restrictive capability to act that does not take into 
consideration interests other than self-concerned [Holzkamp 1983]. It is 
imperative for cognition today.  
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3.   Meaningful IT 

What is currently called information society with respect to the 
penetration of society with information technology (IT) is not a full-
fledged social formation. The fluctuations in social development in 
cultural, political, economic, ecological, and technological respects 
might be an indicator for preparing the grounds for another social 
formation that might be brought about by another Great Transformation 
that relies upon meta-reflexive social subjects, and IT might be part of it. 
But it is part of it, if and only if informatisation is subject to the 
informational imperatives, the commons-liberating, all-humanity-
embracing, and meta-reflexive imperatives, and facilitates 
informationalisation. 

Informatisation is the spread of IT that makes society more and more 
responsive to information. Informationalisation is the process of raising 
the problem-solving capacity of the nascent world society to a level that 
allows for successfully tackling the problems that arise from society's 
own development. Informationalisation can, and needs to be, based upon 
informatisation, but is not entailed by informatisation per se [see 
Hofkirchner 2015b: 287]. 

The penetration of society with IT is not a “mechanism” that leads to 
information society. “Mechanisms” are rooted in self-organisation. Far 
from being mechanical, they are contingent dynamisms. They are not 
based upon a one-to-one mapping of causes and effects. In spite of 
designing technological means serving particular social interests, 
supervenient features accrue in the shape of the designed technology and 
open the space for possible impacts on society different from those 
intended. This is an ineluctable property of the complexity of real-world 
systems. These impacts can add value to the system, can be neutral, or 
can be partly or overall detrimental to it. Detrimental impacts occur 
because social actors who are accountable behave as if they were 
autonomous systems, that is, restrict their focus to themselves and do not 
extend it to the social relations that assign to them the limits of positions 
they hold and of the roles they play. 
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The social system is characterised by a certain structure containing 
dysfunctionalities or not. IT has ambiguous impacts on the social system 
they support. 
• On the one hand, it offers opportunities to improve the functioning of 

the produsage of any commons and can support the mitigation, and 
even elimination, of disparities. 

• On the other hand, it can be functionalised for purposes detrimental to 
the reclaim of the commons and can reinforce existing disparities, 
quantitatively;  

• or spawn new disparities, qualitatively. 
Thus, IT needs to be designed deliberately. Informatisation has to be 

tamed such that it can be harnessed for informationalisation. 
The dialectic of informatisation and informationalisation is the 

generic dynamism in information society. As it is a manifestation of the 
dialectic of "socialisation" and "individualisation" characteristic of any 
social systems evolution, antagonisms hinder proper informationalisation 
and turn informatisation into a perverted form. Informatisation shows 
ambiguities between, in general, the potential of an informed world 
netizenship and the actualisation of a divide between the information rich 
and the information poor; between, in the cultural respect, the potential 
of enabling wisdom and the actualisation of an information blackout 
through information overflow and brainwash; between, in the political 
respect, the potential of empowering people and the actualisation of 
violations of the right to informational self-determination through 
surveillance and information warfare; between, in the economic respect, 
the potential of unfettering information and the actualisation of 
intellectual proprietarisation through commodification and 
commercialisation; between, in the ecological respect, the potential of 
optimising material and energy flows and the actualisation of IT-
supported over-exploitation and degradation of nature; between, in the 
technological respect, the potential of lowering frictions in the 
functioning of technologies and the actualisation of an IT-induced 
vulnerability of the technological infrastructure of civilisation. 

The term “meaningful technology” designates technology that is 
endowed with meaning by two conditions: 
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(1) The reflection, through integrated technology assessment and 
technology design, of its social usefulness, that is, its expected 
usage vs. its factual usage, and the consequences thereof; this 
includes a reflection of both 
(a) the aptness for the purpose (the utility) and 
(b) the purpose itself (the function the technology serves). 

(2) Participatoriness, that is, the inclusion in the design process of those 
who are affected by its usage (transdisciplinarity in the broad sense). 

In the age of global challenges, meaningful technology shall 
contribute to the capability of societies to safeguard their development 
and rule out a self-inflicted breakdown. By doing so, that technology 
fulfils the requirements for a GSIS. 

Meaningful IT in the information age shall support the creation of 
wisdom, knowledge, data, that can guide action to transform the social 
systems with the objective to break up the enclosure of the global 
commons. By doing so, IT fulfils the requirements for a GSIS. 

Concluding, it has been shown that, in line with Bertalanffy’s General 
System Theory approach, criteria for practical recommendations on the 
issue of the information society and information technology can be 
derived. Evaluations can be achieved through analyses that are carried 
out with a methodology based upon an Evolutionary Systems Theory and 
a Unified Theory of Information [Hofkirchner 2013a]. A Science of 
Information, including a Philosophy of Information, is possible that 
grounds an understanding of problems of social information processes on 
an understanding of the fundamentals of generic information processes. 
And as soon as Computer Science and Informatics reflect the 
embeddedness of computer systems in social systems and consider 
specifications accordingly, they become part of such a Science of 
Information that can guide us on our way to a GSIS. 
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