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his issue poses the question: what 
information really is. The reality or way of 
being of information is called into question. 

Consider for a moment we were to ask what 
digestion really is. Digestion might be 
considered as a complex collection of 
biochemical processes allowing for many 
distinct levels of analysis in reality: molecular, 
atomic, quantum… Let d be a coherent 
complete description of such processes. Is 
digestion really d? It seems not, since our 
particular experience of digestion, our 
digesting, also seems to be part of what 
digestion “really” is. Moreover, we may ask 
whether digestion really occurs only within the 
organism, or rather there are external social 
phenomena determining what digestion 
“really” is. Regarding digestion there are also 
norms, values, indeed also ethical values, 
expectations and practices that are also part 
of what digestion “really” is. Reality is many 
sided and seems to include, from a manifest 
viewpoint, facts and also further nonfactual 
elements.  

Even concerning digestion, this holistic 
viewpoint is far from obvious, and it is not our 
aim here to advocate for it or against it. There 
is however an important presupposition 

involved in asking what information really is: 
we assume that information has some place 
or other in reality, in particular, we assume 
there is a cohesive and coherent account of 
informational phenomena, able to coherently 
set up facts, contents and values regarding 
information. In our current information era it 
seems natural to assume without further 
critical reflection a disunited class of uses of 
“information”. The point of this issue of tripleC 
is setting up a cohesive account of information 
in complex contemporary open societies and 
scientific communities.  

There are at least three dimensions in our 
plea for such cohesive account of information: 
(a) from a conceptual point of view, there is a 
plethora of seemingly incompatible notions of 
“information”, (b) from a societal viewpoint, 
information can acritically postulate a new 
infinite realm of merchandise which does not 
foster a more cohesive society but instead a 
growing inequality, (c) a coherent unified 
approach to both the manifest image and the 
scientific image of information is still lacking 
(Sellars, 1962). 

However, no trace of this need for cohesion 
is left in the recurrent emphatic claims about 
the benefits and promises of the “information 
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society”, as for example in the Bangemann 
report to the European Council: “The 
information society has the potential to 
improve the quality of life of Europe's citizens, 
the efficiency of our social and economic 
organization and to reinforce cohesion” 
(Bangemann et al., 1994, §1). Since it is hard 
to conceive cohesion in the societal realm 
without a minimal agreement about what it is 
understood and expected regarding 
“information”, these claims must presuppose 
some tacit accord, which can be hopelessly 
searched by collecting the notions of 
information given in the street or by 
mathematicians, physicists, biologists, 
sociologists, psychologists, engineers, 
librarian scientists, etc. 

Furthermore, watching –in the economical 
realm during the advent of the so called 
“information society”– the actual evolution of 
the constantly growing inequality in the 
access to global resources among national 
and international populations (Atkinson, 2009; 
Milanovic, 2007), should we not question the 
promises of the “information society”? As a 
mirror of the societal interest, should we not 
strive for a cohesive account of information? 

1. Scientific agreement and the 
Meeting of Experts held in León 
(Spain, 2008) 

Let us now consider the most agreed 
concept of information among scientists, i.e. 
the shannonesque definition (Shannon, 1949) 
–although being generally considered by 
experts as partial or improvable in very 
different senses–, we find out that the same 
amount of information compiled in the whole 
librarian history may also be generated by a 
whim of electrons in a rheostat which random 
currents were observed by an extremely 
sensitive receiver for a couple of hours. Thus, 
the whole human writing effort is somehow 
put at the same level than the blindness of a 
rheostat. If this is the deepest cohesion that 
we are able to agree in the scientific 
understanding of our information society 
regarding its very core, something must be 
wrong. 

However, if we pay attention to what the 
experts tell us about information: we would 
hear that there are information phenomena in 

cells, words, antennas, skin, cables, thoughts, 
electrons, brains, communities, robots, 
populations, institutions… And not just playing 
an ancillary role, but frequently –and in a 
growing proportion- a very central one. This 
centrality and the complexity of the regarded 
theories means that in order to obtain a good 
picture about what is understood about 
information, we should pay a very careful 
attention to each other’s point of view. But if –
going much further than a neutral 
observation– we strive to overcome the 
forementioned lack of cohesion, we then 
would feel the need of sitting together all 
these points of view… That is what we tried 
by organizing the I International Meeting of 
Experts in Information Theory –An 
interdisciplinary approach- held in November 
2008 in León (Spain). We were of course not 
the first in this attempt, and our effort 
consisted also in gathering the path started 
before us by the Foundations of Information 
Science (FIS), the project of the Unified 
Theory of Information (UTI), the chairs of 
Philosophy of Information, Information Ethics, 
Information and Library Science, and other 
scientific domains which have tried to achieve 
a common perspective about information. We 
tried to summon these pioneering efforts 
together with other scientific and technical 
domains in the endeavor of a more coherent 
understanding of Information phenomena. 

But just, how should these perspectives be 
called for an effective summoning? If we take 
a careful look at the content of those theories 
where information plays a major duty, we 
often encounter precisely an antithetical 
observation:  on the one hand, the central role 
given to information by each different 
discipline –very disconnected from others– 
has scattered its meanings and established 
important gaps among them (Capurro & 
Hjørland, 2003); but on the other hand, an 
information theoretical approach may bridge 
apparently irreconcilable disciplines –as it has 
been oft envisaged (s. Schrödinger, 1944; 
Lyre, 2001; Conrad & Schwarz, 1998; 
Marijuán, 1998; Hofkirchner, 1999). These 
extremes of cohesion –factual the first and 
promissory the last– were very illustratively 
recalled by Peter Fleissner in the Meeting of 
León as Babel vs Pentecost. 
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As we did not expect the supposed grace of 
Pentecost, we had to circumvent the babelian 
dangers of the summoned perspectives. 
Thus, we had to find a stage in which the 
respective theoretical interests could be 
properly considered. For this purpose, the 
consensus around the shannonian sense of 
information was of course not enough. 
However, relying on the accord over some 
syntactical issues, gave us the path to find a 
solution to get a more comprehensive 
understanding: some theories address their 
selves to understand –beyond syntax– the 
semantic problems; while others concentrate 
at the pragmatic issues. 

After a very illustrative and summarized 
exposition by Rafael Capurro*1 about the 
“Past, present and future of the concept of 
information”, we tried to arrange the stage 
where the major issues of semantics and 
pragmatics where considered in their specific 
domains of interest. Thus, we reserved the 
first round tables to argue about “the semantic 
question”, and the second to do it about “the 
pragmatic question”. 

The enhancement of cohesion faces many 
difficulties, where the major discrepancies 
concern ontological and epistemological 
positions. For this reason, before arriving at 
the question of a cohesive point of view, we 
argued these thorny issues in a third round 
table: “Is information an objective or 
subjective category?” Finally, we entered in 
the last table to the core problem: “Is it 
possible a unified theory of information?” 

In order to ensure a critical debate, in every 
round table, four speakers should face a set 
of critics, who had previously received the 
papers. After the exposition of the speakers, 
the critics had the voice, followed by the rest 
of the audience. Some papers were not 
presented by speakers, but were recalled 
within the debates. 

                                                      
1 Author names followed by asterisk correspond to the 

works compiled within this issue. Any other contributions 
–from authors not marked by asterisks- are available in 
Spanish in Díaz & Salto (2008), online accessible in: 
<http://sites.google.com/site/ebitrum/archive> 

1.1. The semantic question (context, 
truth, contradiction) 

Images, words, thoughts, actions seem to 
be able to point to real or imaginary states of 
affairs, quite distinct and causally 
disconnected from them. Images, words, 
thoughts and actions show aboutness or the 
capacity to represent. Those abstract objects 
multiple realizable in distinct representations 
we may call contents or semantic contents. 
Explaining the nature of semanticity and 
aboutness is one of the main open trends in 
knowledge and also a main divide within uses 
of “information”. Semantic uses or 
assumptions of information take for granted 
that information is real as content. 

How does semanticity fits in nature? The 
traditional point of view –with strong 
arguments in its favour- locates content 
beyond nature, in the mind. Externist and 
nonmentalists points of view tend to naturalize 
content, beyond its seemingly abstract 
character. All contributions in this semantic 
table tackle from distinct perspectives the 
semantical nature of information. 

 Floridi* offers a new realist argument 
based on correctness for the veridical 
character of information when considered 
“strongly” semantical. Ostalé* puts forward a 
general set of conditions for informational 
semanticity based on common language 
analysis. The approach of Amat* is for the 
contrary “weakly” semantical, offering a 
constructivist approach based in conditional 
and reflected entropy and a fuzzy sense of 
meaning. Alvarez* distinguishes in his paper 
distinct senses of semanticity in biosemiotics 
and memetics, contrasting both strong and 
weak approaches.   

Paradox and logical consequence is a main 
semantical concern in the philosophy of 
information. The contributions by Sagüillo*, 
Robles* and Vázquez* face distinct logical 
aspects of the semantic question of 
information, namely informational 
consequence, consistency concepts and 
monotonicity, respectively. 

Concerning the influential situational 
understanding of semantic information, the 
paper of Aguilar, Sánchez and Campos* 
regards audiovisual content, while the one by 
Florio* addresses propositional content.  
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1.2. The pragmatic question (system, 
person, society) 

Regarding pragmatics of information, the 
argument was launched by a four edge 
confrontation in which the interests and 
problems at stake were argued: 1st) from a 
societal viewpoint with respect to economical, 
historical and legal issues by Peter Fleissner*; 
2nd) from the perspective of individual as right 
holders by Juan Carlos Fernández-Molina*; 
3rd) from the concern of organizations by M. 
Pérez-Montoro; 4th) from the role of political 
power in their social commitments by Félix 
Barrio. But the arguments, partially discussed 
in a somehow heated table, went much further 
in the texts, where: Christian Fuchs* argued 
for the urgency of a “critical theory of 
information” in which a careful analysis of 
information and its technologies might allow 
us to strive for a fare and participatory society; 
Estela Mastromatteo* emphasized the 
preconditions for a sustainable human 
development, particularly referring to Latin 
America; J.M. Díaz & B. Al Hadithi* argued for 
the need to consider semantic aspects in the 
technological problem and to transcend its 
naive communication model; J.A. Moreiro et 
al.* posed the problem of artificial languages 
in information management;  and, finally, 
Barrionuevo highlighted the antinomies of the 
scientific production in the information society. 

1.3. Is information an objective or 
subjective category? 

The round table on objective/subjective 
nature of information retakes the open issues 
left in the semantic table. It is opened with a 
conference by A. Galindo presenting qbits as 
uninstantiable fragile informational units, thus 
distinguished from bits and at the same time 
posing the indeterminacy of observation and 
the inseparability of object and subject of 
observation, which obviously affects to the 
very core of our question. 

Papers by Liz* (“Information, world and 
mind”) and Campos* (“Information: objective?, 
subjective?, redundant?”) offer two competing 
conceptual approaches to content from a 
realist stance. Both are relevant philosophical 
contributions to the understanding of the 
nature of information. 

Contributions by Ortiz (“Neural 
Communication: Approaching behaviour from 
brain rhythms”) and Gutiérrez (“Information 
and informative functions in linguistics”) use 
information in radically distinct senses, whose 
opposition is conceptually fruitful. Information 
in the brain is understood as a 
electrochemical signal, while natural language 
information is typically conceived as strongly 
semantical. However, both approaches call 
themselves functional. 

Aguado’s* paper (“Information, observation 
and self-reference”) offers a constructivist 
viewpoint on information and communication 
based on a theoretical analysis of 
observation. 

1.4. Is it possible a unified theory of 
information? (Reductionism, holism, 
unified theory) 

At this table the controversy focused on the 
–so to say- senior discussion about the 
feasibility of a unified theory of information, 
gathering together the participants of such 
discussion held for some fifteen years: in the 
proponents side, Wolfgang Hofkirchner and 
Pedro Marijuán; in the side of critics, Rafael 
Capurro and Peter Fleissner. Thus a sceptic 
and an advocate position were represented at 
each side. While Hofkirchner* tried to settle 
the necessity and requirements for a unified 
stage, Marijuán* argued for a not unified 
“ecology of domains” as a “new panoramic 
view on the recombination processes of the 
sciences themselves” in order to effectively 
gain problem-solving ability. Such scepticism 
was also emphasised from a hermeneutical 
position by Capurro. 

But the question for unification also 
included two other issues: 1) the possibility to 
bridge among information concepts in order to 
explain a major scientific problem, life (Juan 
Lara*), although the limits to gain here some 
cohesion –as argued- showed that in the 
bridging task a metaphorical use might be 
tolerate –at least in early stages- 2) a triadic 
approximation to information and its measure 
by A. Marcos, and a proposal by R. Gejman* 
for new definitions about information, 
communication and knowledge to settle a 
unified bench. 
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2. BITrum project 

By gathering together all these outstanding 
positions, we did not certainly pretend to find 
at the stage solutions to the posed questions, 
but rather to offer the possibility of 
distinguishing the courses we might follow to 
search for better answers and to foster a long-
termed interdisciplinary approach in the 
elucidation of the information concepts. To 
this endeavour, an interdisciplinary group was 
founded with the general and agreed objective 
of “trying to define maximally general notions 
without neglecting particular interests or 
objectives sheltered by any point of view and, 
moreover, distinguishing different analytical 
levels: concepts, metaphors, theories, 
consequences and applications”. The 
instituted group and its programme were 
named BITrum, recalling the outstanding 
stained-glass windows –vitrum– of Leon's 
Cathedral, in which vicinity the group was 

meeting. In analogy to how a multiplicity of 
colours, nuances and shapes –potentially 
joined in solar light– are summoned in these 
windows by expert and patient work, BITrum 
aims at gathering the multiple ways to see 
information. For more information about the 
project objectives, programme, ongoing 
activities, members, etc. can be visited its web 
site: <http://sites.google.com/site/ebitrum/>. 

 

Figure 1: BITrum logo 
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o explore the history of a concept can 

be boring and useless as far as such 

history gives a mere account of semantic 

changes petrified in encyclopaedias and 

related to obsolete scientific theories or 

philosophical speculations of purely historical 

interest. This is evident where such analysis 

refers just to notions, i.e., to words and their 

signifiers. In this case the analysis does not 

deal with the apparent adequacy of a concept 

with a phenomenon but with the history of 

semantic changes in different languages. 

These changes are even more unclear and 

accidental as in the case of scientific or 

philosophical concepts. We find them also 

petrified in etymological dictionaries that only 

a naïve mind might consider as a source of 

the supposed true meaning of a term, which is 

precisely the etymological meaning of the 

term etymology, which comes from Greek 

étymon which means the true sense as 

opposite to a lie. Homer tells, or better: sings, 

how Ulysses deceives Penelope: ―Many a 

plausible tale (étymoisin homoia) did Ulysses 

further tell her‖ (Od. 19, 203), without 

revealing her his true identity and without 

telling her, of course, about his erotic 

adventures with Circe, Calypso, the sirens 

and Nausicaa, to mention just a few highlights 

from his travel back home that took him some 

ten years. 

What positive and productive sense might 

arise from the analysis of the past, present, 

and future of the concept of information?  The 

answer to this question depends upon what 

we understand by language. The relation 

between human, world and language has 

been one of the main themes of philosophy in 

the 20
th
 Century with regard to what has been 

called the linguistic turn that took place in 

analytic philosophy as well as in some 

philosophical schools of continental 

philosophy such as phenomenology and 

hermeneutics influenced particularly by 
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linguistics and semiotics. Under this 

perspective language is not a neutral and 

transparent medium but an unavoidable 

condition that pervades our knowledge of 

reality as well as our action upon it. This 

means, following the Kantian tradition, that 

reality is being articulated in language and 

vice versa, the analysis of language shows, 

although under certain implicit conditions, who 

we are and in which world we live. This was 

particularly emphasized by Wittgenstein with 

his conception of ―meaning as use‖ and the 

relation of such use(s) to ―forms of life‖ and 

―language games.‖
1
  Without overemphasizing 

Wittgenstein‘s linguistic pragmatism, I would 

like to stress the insight that our knowledge 

about the world as well as about our actions 

upon it cannot avoid language, although it is 

possible to take a critical distance from the 

contingent meanings of notions, i.e., of the 

different uses of words in everyday language, 

and concepts, i.e., the definition of a notion 

within a theory, allowing us not only to create 

new ―forms of life‖ but also new scientific 

theories. 

From this perspective the analysis of the 

history of a concept, including its signifiers, 

becomes a task similar to the one of a 

geologist who tries to reconstruct natural 

processes, by exploring now world views 

based on traces that often appear as almost 

insignificant, laid down on different material 

and/or linguistic carriers interrelated through 

underground currents in different epochs. 

Geology becomes genealogy (Capurro, 1996) 

pp. 259-270). A genealogical analysis is 

particularly interesting if such concepts are 

being used to characterize a society or even a 

whole epoch. It is even crucial when we want 

to give plausible reasons why they have 

acquired such a relevance and how we can 

change them and their underlying ―forms of 

life‖ as well. 

We live, it has been said many times, in an 

information society or even in an information 

age as opposed to the industrial and the 

agrarian ones. Of course, such epoch 

                                                      
1
 See Ludwig Wittgenstein: Philosophische 

Untersuchungen. In ibid. Werkausgabe, Band 1. Frankfurt 

am Main: Suhrkamp 1984, § 43: „Die Bedeutung eines 

Wortes ist sein Gebrauch in der Sprache― („The meaning 

of a word is its use in language―). See also § 23, 138, 

156. 

divisions are somehow arbitrary particularly if 

seen within a linear evolution while in fact 

every human society is based on 

informational processes although not of the 

same kind as the present digital information 

media. The predominance of a distinctive 

factor allows us, for good or for bad, to use 

adjectives in order to qualify an epoch, while 

other aspects, maybe no less relevant, remain 

hidden. Every concept is embedded in a 

historical network of relations which include 

metaphoric and metonymic changes in natural 

languages as well as in artificial ones 

including scientific theories and philosophic 

speculations. Such changes can be observed 

in all their complexity particularly in classical 

literary works. In the field of philosophy these 

changes are crucial at least as far as 

philosophy is understood as a methodological 

reflection on the conceptual basis of the world 

and the human being. The Historical 

Dictionary of Philosophy is an example of 

such a genealogical conceptual analysis that 

took some thirty years to get done and whose 

result is, I believe, neither boring nor useless.
2
 

If the human world is a world of things that 

we either discover or make and share within 

and from language – including also what is 

beyond language, to which concepts such as 

the Kantian ―things in themselves‖ or Lacan‘s 

―the real‖ point to – and if we understand the 

expression ‗the world of language‘ in both 

senses of the genitive (subjectivus and 

objectivus), then we can undertake the task of 

exploring the past, present, and future of the 

concept of information which is maybe one of 

the most popular and controversial of our age 

not only in everyday life but also in scientific 

theories, particularly since the second half of 

the 20th Century.
3
  

My interest in this matter arose some thirty 

years ago from the paper of the German 

physicist and philosopher Carl Friedrich von 

Weizsäcker (1912-2007) ―Language and 

                                                      
2
 Joachim Ritter et al. (Ed.): Historisches Wörterbuch 

der Philosophie. Darmstadt: Wissenschaftliche 

Buchgesellschaft (1971-2007), 13 Vols. See particularly 

H. Schnelle: Information, pp. 116-117. 
3
 For a detailed analysis of the etymology of the 

concept of information see my: Information. Ein Beitrag 

zur etymologischen und ideengeschichtlichen 

Begründung des Informationsbegriffs. Munich: Saur 1978. 

[Online version] <http://www.capurro.de/info.html>. 
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Information,‖ presented for the first time in 

1959 at the Academy of Fine Arts in Munich 

(Weizsäcker, 1974).  Weizsäcker writes: 

“Today we are accustomed to think 

about information as something different 

from matter and consciousness. But 

what we have discovered is in fact an old 

truth in a new place. It is Plato‟s eidos or 

the Aristotelian form, appearing in such a 

way that also a human being of the 20
th
 

Century can guess their meaning.” [my 

translation] (Weizsäcker, 1974) 

Weizsäcker points implicitly to the famous 

dictum by Norbert Wiener (1894-1964):  

“Information is information, not matter or 

energy. No materialism which does not 

admit this can survive in the present 

day.” (Wiener, 1961, p.132)   

Obviously, a critical history of the concept 

of information is so complex that it cannot be 

dealt with within the framework of this short 

article. My objective is to point to some paths 

for future work, in the context of a society that 

defines itself as information as well as 

knowledge society, an addition arising 

probably from some kind of bad conscience 

with regard to that concept.  

The brevity of this presentation compels me 

to simplify extremely this history. My paper 

has a relatively simple message. The concept 

of information in classical antiquity, 

particularly in the philosophy of Plato and 

Arisotle, is closely related, as Weiszäcker 

suggests, to the concepts of idea/eidos and 

morphé having an objective as well as a 

subjective meaning – if it is permitted to use 

this modern categories – that are retained in 

the Latin tradition with the concept of 

informatio. Modernity rejects the objective 

meaning in everyday language and conceives 

information as a purely subjective category. 

Today there is a renaissance of the objective 

meaning of the concept of information within 

the context of the natural sciences as well as 

of a technology that is being called precisely 

information technology. This has a backward 

effect on the use of this notion in everyday 

language today as well as on our self-

appraisal. 

Of course, to follow the path opened by 

Weizsäcker means to take a genealogical 

decision relating the concept of information to 

its everyday present subjective sense of 

‗communicating something (new) to someone‘ 

and to project this concept some 2.500 years 

back without asking which terms other than 

eidos or morphé in the Greek (and Latin) 

tradition could better match the present 

subjective use such as, for instance, the 

complex concept of lógos (word, language) as 

well as the concept of angelía (message). We 

are thus addressing the problem of translation 

that can never find an adequate solution just 

because every concept in different languages 

and historical situations has a context, an 

echo, and a different semantic network 

including the scientific and philosophic 

theories in which concepts are embedded. In 

other words, our history is immersed from 

scratch into what 20
th
 Century philosophy has 

called the ―hermeneutic circle‖ (Hans-Georg 

Gadamer) or the ―indeterminacy of translation‖ 

(W.V.W. Quine). 

The task before us is to explore past and 

present semantic changes of a concept, its 

uses and relations, without oversimplifications 

and without forgetting points of reference that 

could allow us not only to know conjecturally 

the past from our present perspective but also 

to take a distance from it by observing us from 

the past in order to open us to future semantic 

changes that would be, according to 

Wittgenstein, ―forms of life‖ as well. From this 

perspective our task becomes not only 

academically interesting but also practically 

and ethically relevant.  

1. The notion and concept(s) of 

information in the past 

The British philosopher John L. Austin 

(1911-1960), one of the founding fathers of 

the philosophy of language, writes: 

“[A] word never —well, hardly ever—

shakes off its etymology and its 

formation. In spite of all changes in the 

extensions of and additions to its 

meanings, and indeed rather pervading 

and governing these, there will still 

persist the old idea. [...] Going back into 

the history of a word, very often into 

Latin, we come back pretty commonly to 
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pictures or models of how things happen 

or are done." (Austin, 1961, pp. 149-150) 

The term information has a Latin origin. 

Informatio has two fundamental meanings, 

namely ‗the action of giving a form to 

something material‘ as well as ‗the act of 

communicating knowledge to another person.‘ 

Both meanings, the ontological and the 

epistemological, are closely related.
4
 The 

prefix in has in this case the meaning of 

accentuating an action but it can also mean a 

negation like in informis (without form). The 

term informatio is used by classical authors 

such as Vergil (70-19 B.C.) when he 

describes in his Aeneid how Vulcan and the 

Cyclops hammered out (informatum) with their 

hands lightening bolts for Zeus (Aen. 8, 426). 

Tertullian (ca. 160-220 A.D.) calls Moses 

populi informator, that is, people‘s educator or 

molder, a pedagogical and political meaning 

that remains for many centuries in some 

Western languages derived from Latin. 

If we follow Weizsäcker‘s path we can 

further ask if there is any text in classical or 

medieval philosophy where the term 

informatio has the same or a similar technical 

meaning as well as an explicit relation to the 

complex Greek philosophical concepts of 

idéa/eidos and morphé. The answer is yes in 

case of prominent thinkers such as Cicero 

(106-43 B.C.), Augustine (354-430 A.D.), and 

Thomas Aquinas (1225-1274 D.C.), to 

mention a few of them. Cicero, for instance, 

translates in De natura deorum the Epicurean 

concept of prólepsis, i.e., the representation of 

the images of the gods and things in the 

human soul as informatio rei (nat. deor. 1, 43). 

In a rhetorical context Cicero wants to 

describe vividly or depict (informato) the ideal 

rhetorician (orat. 7) whose highest 

performance is to be able to observe ―what 

Plato calls ideas‖ (orat. 10). In another work 

Cicero defends his master, the Greek poet 

Archias, born in Antiochia and accused of 

having acquired illegally the Roman 

citizenship, by pointing to the fact that he, 

Cicero, was educated by Archias in tecniques 

such as writing whose aim is to educate or ‗in-

form‖ young people in order to become a true 

                                                      
4
 Bibliographic data of classical sources as well as of 

many other texts to which I refer in this article can be 

found in my Information,op.cit.  

human being (quibus aetas puerilis ad 

humanitatem informari solet) (Arch. 3).  

The influence of Greek ontology and 

epistemology with regard to the technical or 

conceptual use of informatio is also highly 

relevant in Augustine as well as in Thomas 

Aquinas. Augustine calls in De trinitate the 

process of visual perception ―the moulding of 

sensory perception‖ (informatio sensus) (trin. 

11, 2, 3) pointing to the Platonic (Theaet. 

191d) and Aristotelian epistemological 

metaphors (De an. 424 a 17) of the 

impression (imprimitur) of a ring seal into wax, 

i.e., into memory. The Greek word for a ring 

seal is daktylios, Latin digitus, where our term 

digital comes from. This process is related, as 

I will show later, to the concept of message, 

as far as the impression of a form or structure 

in a medium can be understood as the 

communication of a message. In De civitate 

dei Augustine calls the process of illumination 

of the heavenly community informatio civitatis 

sanctae (civ. 11, 24).  

The concept of informatio is a key one in 

Thomas Aquinas‘ epistemology and ontology. 

Aristotle‘s hylemorphism is translated by 

Aquinas as the process of ‗in-forming‘ matter 

(informatio materiae). Such process is 

interpreted within the background of Christian 

creational metaphysics that leads Aquinas to 

clearly distinguish between physical and 

biological ‗in-formation‘ processes (per 

modum informationis) – particularly the ‗in-

formation‘ of the body by the soul – from the 

divine creational activity (per modum 

creationis).
5
 This difference between 

informatio and creatio is alien to Greek 

thought. The Platonic demiourge is a ―pottery 

god‖ (Margel, 1995) whose activity, from 

Aquinas‘ perspective, is only per 

informationen while the Christian god is a 

transcendent cause who creates things ―out of 

nothing‖ (ex nihilo). Thomas Aquinas makes 

thus compatible in an elegant way today‘s 

opposition between the creationist vs. the 

evolutionary approaches. From an 

epistemological perspective he distinguishes 

between the ―moulding of sensory perception‖ 

(informatio sensus) and the ―moulding of the 

intellect‖ (informatio intellectus). He connects 

                                                      
5
 See the analysis in my Information, op.cit. pp. 124-

127. 
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both processes following the Aristotelian 

doctrine of ―turning round towards the sense-

appearances‖ (conversio ad phantasmata) 

(Summa theol. I, 14.2. co/4). Aquinas 

underlines the role of the active intellect 

(intellectus agens) in the process of ‗re-

cognizing‘ the forms separated or abstracted 

from the phenomena. Eventually he uses the 

term informatio in a pedagogical and ethical 

context understood as modelling virtues 

(informatio virtutum) and moral customs 

(informatio morum) (Summa theol. III, 

110.4.co/15). 

This broad technical use of informatio is 

common but not identical to many medieval 

authors. It is codified in general 

encyclopaedias as well as in philosophical 

dictionaries from the 18
th
 Century on, often 

with the remark that the ontological meaning 

does not belong any more to everyday 

language being only a terminus technicus in 

philosophy.
6
 This remark in a typical dictionary 

style records briefly something apparently 

neutral and objective, but it entails in fact no 

less than a paradigmatic change from the 

medieval world view based on Greek-roman 

philosophy, and particularly on Aristotelian 

thought, into the modern subjective view of 

information as well as into scientific theories 

based upon or derived from such a view. The 

shift from the conception of information as an 

objective process to a subjective one is 

common to European languages deriving from 

Latin such as Spanish, French or Italian as 

well as to the ones influenced by it, such as 

English, from the 14
th
 Century on. I take as an 

example the listing of meanings of the 

Spanish term información and its derivates 

recorded in the Dictionary of the Spanish 

Language called de Autoridades published in 

Madrid in 1734.
7
 As its heading información 

states the ontological meaning of information 

does not belong any more to everyday 

language being only a technical term, i.e., a 

                                                      
6 

See for instance Antoine Furetière: Dictionnaire 

universel contenant tous les mots françois tant vieux que 

modernes, & les termes de toutes les sciences et des 

arts. The Hague, Rotterdam: La Veuve van Dole 1725 

(1st ed. 1690): ―Informer, v. act. Servir de forme. Il ne se 

dit en ce sens qu‘en phrase philosophique. L‘âme informe 

le corps» as well as my Information, op.cit. pp. 155 ss. 
7
 See Annex. See also my Information, op.cit. pp. 140 

ss. 

concept of Scholastic philosophy. What is the 

reason for such a shift? The answer seems 

obvious, namely, no more and no less than 

the slow transformation of the substantial view 

of the subject into the modern 

communicational subject enforced by the 

decline of Scholastic philosophy which was 

caused by the rise of modern empirical 

science since the 17
th
 Century. This thesis 

needs, of course, a deeper and more detailed 

analysis.
8
 The transition from the Middle Ages 

to Modernity that can be observed in the loss 

in everyday language of the objective 

meaning of information (―giving a (substantial) 

form to matter‖) retaining the subjective one 

(―communicating something (new) to 

someone‖) can be clearly detected in the 

natural philosophy of René Descartes (1596-

1650), who calls ideas the ―forms of thought,‖ 

not in the sense that these are ―pictured‖ 

(depicate) in some part of the brain, but ―as 

far as they inform the spirit itself oriented to 

this part of the brain.‖
9
 Descartes separates 

radically, in opposition to Aristotelian and 

Scholastic philosophy, the sensory processes 

from the immediate and conscious knowledge 

of ideas. As André Lalande remarks, this text 

clearly shows the shift from the Scholastic 

meaning of ―giving form to matter‖ (―donner 

une forme à una matière‖) to the modern use 

of ―giving someone knowledge about 

something‖ (―faire connaître quelque chose à 

                                                      
8 

John D. Peters: Information: Notes toward a critical 

history. Journal of Communication Inquiry, 12, 1988, p. 

12: ―In the feverish demolition of medieval institutions in 

the seventeenth and eighteenth centuries, the notion that 

information consisted in the activity or process of 

endowing some material entity with form remained largely 

unchanged. But the notion that the universe was ordered 

by forms fell into disrepute, and the context of this in-

forming shifted from matter to mind. Both changes 

inaugurated a massive inversion in the meaning of 

information.‖ 
9
 René Descartes: Meditationes de prima philosophia. 

Secundae Responsiones. In ibid. : Oeuvres, C. Adam & 

P. Tannery (Eds.). Paris: Vrin 1996, Vol. VII, pp. 160-

161 : « Ideae nomine intelligo cujuslibet cogitationis 

formam illam, per cujus immediatam perceptionem ipsius 

ejusdem cogitationis conscius sum ; adeo ut nihil possim 

verbis exprimere, intelligendo id quod dico, quin ex hoc 

ipso certum sit, in me esse ideam ejus quod verbis illis 

significatur. Atque ita non solas imagines in phantasia 

depictas ideas voco ; imo ipsas nullo modo voco ideas, 

quatenis sunt in phantasia corporea, hoc est in parte 

aliqua cerebri depictae, sed tantum quatenus mentem 

ipsam in illam cerebri partem conversam informant.» 
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quelqu‘un‖) (Lalande, 1991, p.514). The 

Cartesian methodological doubt has a purely 

rational instrument – Kant will later call it a 

priori – that allows the ability to judge clearly 

and distinctively the unfaithful empirical data. 

Descartes‘ doctrine of ideas is heavily 

relevant to modern empiricism as well as to 

rationalism.
10 

 

The criticism of hylemorphism and of the 

Aristotelian theory of abstraction are classical 

themes of philosophers such as Francis 

Bacon (1561-1625), John Locke (1632-1704), 

George Berkeley (1685-1753), David Hume 

(1711-1776) or Thomas Reid (1711-1796), but 

in many cases this is a seemingly critical 

appraisal particularly when empiricist theories 

use the term information(s) as well as 

impression(s).
11

 The break between 

Scholasticism and modernity concerns less 

the concept of information as the question 

about its range or specific domain which, for 

modernity, is human knowledge and not 

something underlying all natural processes. 

The modern concept of information looses 

also the epistemological meaning as related 

to metaphysical or theological questions as 

well as to most pedagogical and moral 

applications of medieval informatio. The 

                                                      
10

 J.D. Peters, op.cit. p. 13: ―The ―doctrine of ideas,‖ 

developed initially by Descartes, was central to early 

modern philosophy, both rationalist and empiricist. 

Abandoning the ―direct perception‖ of the scholastics — 

the immediate communion of Intellect and Nature — 

Descartes interposed "ideas" between the two. An ―idea‖ 

was something present to the mind, an image, copy, or 

representation, with a problematic relation to real things in 

the world. For empiricists (like Locke), the stream of ideas 

was the raw material from which genuine knowledge 

could be built; for rationalists (like Descartes), it was a veil 

of illusion, to be pierced by logic and reason.‖ 
11

 According to J.D. Peters, op.cit. p. 12, Bacon 

criticizes in the Great Instauration ―the logicians of his day 

for receiving "as conclusive the immediate informations of 

the sense..." Instead, those "informations" must be 

subjected, according to Bacon, to a sure plan that will sort 

the true form the false. Though Bacon's usage may not 

appear irreconcilable with our own, the inverted 

pluralization should tip us off that he does not completely 

share our prejudices (we should say "the information of 

the senses"). In fact, this locution exemplifies a perfectly 

hylomorphic notion of the workings of the senses: they 

are a kind of matter (wax being a favorite empiricist 

instance) on which objects of the world may leave their 

shapes or stamps. What is interesting here is that the site 

of information is being shifted from the world at large to 

the human mind and senses. This shift requires no break 

with scholastic notions of mind or nature.‖ 

meaning of information is reduced to the 

exchange of knowledge about the world. It is 

neither related to the formative sensory 

processes themselves nor to moral 

enhancement. The key aspect of the modern 

epistemological concept of information is the 

human action of communicating (new) 

knowledge to someone. The Diccionario de 

Autoridades puts it in the most concise way:  

“To inform. Means also to communicate 

news to someone or in the very fact of 

telling him something. Lat. Informare. 

Certiorem facere.”
12

 [My translation] 

One testimony of this use is taken from 

Miguel de Cervantes (1547-1616) who 

describes how Don Quixote, the hero of 

liberty, asks to be told, i.e., informed why 

some wrongdoers were put in chains: 

 “The chain of galley slaves had by this 

time come up, and Don Quixote in very 

courteous language asked those who 

were in custody of it to be good enough 

to tell him [”informalle y decille”] the 

reason or reasons for which they were 

conducting these people in this manner. 

One of the guards on horseback 

answered that they were galley slaves 

belonging to his majesty, that they were 

going to the galleys, and that was all that 

was to be said and all he had any 

business to know. 

"Nevertheless," replied Don Quixote, "I 

should like to know from each of them 

separately the reason of his misfortune;" 

to this he added more to the same effect 

to induce them to tell him what he 

wanted so civilly that the other mounted 

guard said to him: 

"Though we have here the register and 

certificate of the sentence of every one 

of these wretches, this is no time to take 

them out or read them; come and ask 

themselves; they can tell if they choose, 

and they will, for these fellows take a 

pleasure in doing and talking about 

rascalities." 

With this permission, which Don Quixote 

would have taken even had they not 

                                                      
12

 See Annex. 
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granted it, he approached the chain and 

asked the first for what offences he was 

now in such a sorry case. 

He made answer that it was for being a 

lover. 

"For that only?" replied Don Quixote; 

"why, if for being lovers they send people 

to the galleys I might have been rowing 

in them long ago." 

"The love is not the sort your worship is 

thinking of," said the galley slave; "mine 

was that I loved a washerwoman's 

basket of clean linen so well, and held it 

so close in my embrace, that if the arm 

of the law had not forced it from me, I 

should never have let it go of my own will 

to this moment.” (Cervantes, 1991, Vol. I, 

chapter 22). 

This text clearly shows the modern use of 

the notion of information within an 

epistemological and communicational context 

related to the plausibility of the knowledge 

transmitted based on oral as well as on 

written communication, particularly on official 

documents that, if necessary, might be read 

publicly. We may at this point suspect that the 

modern notion and concept of information is 

not only based etymologically on concepts 

such as eidos/idéa and morphé or forma but 

also, as far as it means ‗telling something 

(new) to someone,‘ on the concept of lógos 

and related therefore to the birth itself of 

philosophy. I will come back to this issue. 

2. The notion and concept(s) of 

information today 

The modern subjective notion of 

information plays a key role in the so-called 

information society that emerges after World 

War II together with a scientific discipline that 

has its roots in bibliotecology, computer 

science, and engineering. The application of 

computation to (scientific) bibliography gives 

rise to information science, also called 

documentation or library and information 

science (LIS) particularly in the Anglo-Saxon 

world. Within the societal context, information 

is seen more and more as something basic to 

the functioning of society together with capital, 

work and raw material. 

The birth certificate of the today‘s concept 

of information is without doubt the article by 

Claude E. Shannon (1916-2001) A 

Mathematical Theory of Communication 

(1948) where he refers to the everyday 

semantic and pragmatic dimensions of the 

notion of information understood as the 

meaning of a message. Shannon‘s theory 

deals with the question of how to reproduce a 

message on the basis of its symbolic 

codification.
13

 According to Shannon what a 

sender transmits to a receiver is not 

information but a message. He classifies the 

communication systems, i.e., the systems of 

message transmission, in three categories, 

namely discrete (telegraphy), continuous 

(radio and TV) and mixed ones. Shannon‘s 

definition of information deals strictly with the 

potential selections of messages or, more 

precisely, of the signs available in order to 

codify them. This theory does not deal with 

communication as transmission of meaning or 

with information as the meaning of a 

message. It is a theory of the codification and 

transmission of messages. Shannon makes a 

correlation between information, i.e., the 

number of possible selections needed for the 

creation of a message, and the improbability 

for such selection. This concept of information 

is, as Warren Weaver (1894-1978) remarks 

―disappointing and bizarre.‖ (Shannon & 

Weaver, 1972, p.27) It is disappointing 

because it has nothing to do with the 

everyday notion in English or in other 

European languages for over, say, the last 

five hundred years. And it is bizarre because it 

equates two terms that are apparently 

opposed, namely information and uncertainty. 

What Shannon aims to quantify is not an 

information flow but the transmission of 

messages that can be continuous, discrete or 

                                                      
13

 Claude E. Shannon and Warren Weaver: The 

mathematical theory of communication. Urbana, IL: 

University of Illinois Press 1972 (orig. 1949), p. 31: ―The 

fundamental problem of communication is that of 

reproducing at one point either exactly or approximately a 

message selected at another point. Frequently the 

messages have meaning; that is they refer to or are 

correlated according to some system with certain physical 

or conceptual entities. These semantic aspects of 

communication are irrelevant to the engineering problem. 

The significant aspect is that the actual message is one 

selected from a set of possible messages.‖ 
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mixed.
14

 This transmission is based on a 

medium or, more precisely, on a messenger 

and is understood as a formal relation 

between messages. By disconnecting the 

concepts of information and message from 

their ancient and modern epistemological 

context, Shannon opens new vistas towards 

an objective or formal use of these concepts, 

explicitly setting aside the semantic and 

pragmatic aspects which are specific to 

psychic and social systems an to the modern 

use of the notion of information. We are at the 

eve of Norbert Wiener‘s (1894-1964) 

cybernetics and its further transformations 

that provoked a long and sometimes 

ideological discussion opposing subjective 

and objective meanings and seeking for a 

unified theory of information (Pérez-Montoro, 

2007). This debate is a testimony of the 

complex history of this notion and concept(s) 

and its interrelation with the notion and 

concept(s) of message.  

An example of this debate is the book 

edited by Fritz Machlup and Una Mansfield 

The Study of Information: Interdisciplinary 

Messages, where Machlup defends the 

subjective notion of information in its ordinary 

meaning of messages sent and/or received by 

the human mind and criticizes the use of this 

term in a technical context.
15

 It is interesting to 

                                                      
14

 Ibid. p. 34-35: ―We may roughly classify 

communication systems into three main categories: 

discrete, continuous and mixed. By a discrete system we 

will mean one in which both the message and the signal 

are a sequence of discrete symbols. A typical case is 

telegraphy where the message is a sequence of letters 

and the signal a sequence of dots, dashes and spaces. A 

continuous system is one in which the message and 

signals are both treated as continuous functions, e.g., 

radio or television. A mixed system is one in which both 

discrete and continuous variables appear, e.g., PCM 

transmission of speech.‖ PCM (Pulse-code modulation) is 

the digital representation of an analogical signal. 
15

 Fritz Machlup: Semantics quirks in studies of 

information. In: Fritz Machlup and Una Mansfield (Eds.): 

The Study of Information. Interdisciplinary Messages. 

New York: Wiley, 1983, p. 660. ―[…]to telling something or 

to the something that is being told. Information is 

addressed to human minds and is received by human 

minds. […] The requirement of truth or correctness should 

exclude false or incorrect messages; the requirement of 

value or usefulness should exclude messages not helpful 

in decisions and actions; the requirement of novelty 

should exclude repeated or redundant messages; the 

requirement of surprise should exclude messages that the 

recipient expected; the requirement of uncertainty-

reduction should exclude messages that leave the 

see how this debate focuses on the concept 

of information while both, Machlup and 

Shannon, use the notion of message. It is also 

important to remember that the technical 

concept of information arises since the end of 

the 19
th
 and the beginning of the 20

th
 Century 

when used by physicists and engineers like 

Ludwig Boltzmann (1844-1906), John von 

Neumann (1903-1957), Leo Szilard (1898-

1964), Harry Nyquist (1889-1976) and Ralph 

V.L. Hartley (1888-1970) who publishes in 

1928 an article Transmission of Information 

where he postulates that since the systems of 

electronic transmission have nothing to do 

with human beings but with machines  ―[…] it 

is desirable therefore to eliminate the 

psychological factors involved and to establish 

a measure of information in terms of purely 

physical quantities‖ (Hartley, 1928, p. 536). 

The philosophical debate concerning the 

process of naturalization or objectification of 

the concept of information, i.e., its (re-

)location beyond the human sphere, has its 

roots in the natural sciences but also in 

engineering and in computer science. When 

Norbert Wiener refers to the concept of 

information as something different from matter 

and energy, he is implicitly questioning 

dialectical materialism.
16

 But in this present 

objective use of the concept of information 

there are fundamental changes with regard to 

its use in the context of classic Greek and 

Latin philosophy namely 

 

 The meta-historical celestial place (topos 

noetós) of Platonic ideas is now occupied 

by worldly evolution. 

 The place of nature (physis) is now 

occupied by quantum mechanics.  

 The Platonic notion of participation 

(méthexis) is being substituted by the one 

of communication. 

                                                                            

recipient‘s state of uncertainty unchanged or increased; 

and so forth. No exhaustive enumeration of persuasive or 

dictatorial restrictions is here intended.‖ 
16

 For an example of the dialectical materialist concept 

of information see A.D. Ursul: Information: Eine 

philosophische Studie. Berlin: Dietz 1970. Wiener‘s idea 

was further developped by Gotthard Günther: Das 

Bewußtsein der Maschinen: Eine Metaphysik der 

Kybernetik. Krefeld/Baden-Baden: Agis Verlag 1963. 
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 The artificial (poiesis) informative 

processes are now based on digital 

technology. 

 

This revitalization and replacement of the 

classic objective concept of information within 

a modern framework can be observed in 

Weizsäcker‘s thought for whom information is 

a double-bind category. It means (1) ―what 

can be understood‖ as well as (2) ―what 

generates information.‖
17

 Based on the Greek 

concepts of eidos/idea and morphé 

Weizsäcker makes a bridge not only with 

regard to the Greek and medieval concept(s) 

of information but also to the modern 

dichotomy between the objective and a 

subjective view. Weizsäcker shows that in 

Greek philosophy the concept of information, 

viewed from the perspective of its etymology 

as well as from its historic development is 

related to form or structure, i.e., to eidos/idea 

and morphé which mean not only objective 

forms but also to conceptual products of 

human knowledge expressed as linguistic 

entities with a univocal meaning. This is only 

possible within an open field of possible 

meanings, which is what language provides 

on the basis of context dependent notions. 

According to Weiszäcker there is 

consequently a productive or ―hermeneutic 

circle‖ between language and information, 

language being a pre-condition of scientific 

thinking. Between the plurivocity and/or 

multivocity of natural language and the 

univocity of scientific concepts there is a 

recursivity which is typical of human thought 

as finite observers located within language 

and evolution (Weiszäcker, 1992).
 
 

Weizsäcker shows also that biological 

structures or even evolution itself can be 

conceived as a ―growth of forms measured as 

growth of information.‖
18

 Forms can be 

                                                      
17

 Carl Friedrich von Weizsäcker: Die Einheit der 

Natur, op.cit. p. 351-352: „1. Information ist nur, was 

verstanden wird. […] 2. Information ist nur, was 

Information erzeugt.― („1. Information is only what can be 

understood. […] 2. Information is only what produces 

information.―) 
18

 Carl Friedrich von Weizsäcker: Information und 

Imagination. In Bayerische Akademie der Schönen 

Künste (Ed.): Information und Imagination. Munich: Piper 

1973, p. 24: „so ist also Evolution ein Anwachsen der 

Menge an Form, gemessen als ein Anwachsen der 

Information.― 

considered as potentially knowable which is 

what the second concept of information 

addresses. An organism can be understood 

as a product of genetic information. 

Weizsäcker calls these generative forms 

―objectified semantics‖ (Weizsäcker, 1974, 

p.351). In the field of thermodynamics actual 

information means the opposite to entropy 

while in the context of consciousness 

information has syntactic, semantic, and 

pragmatic dimensions. Weizsäcker translates 

the technical concept of information as signal 

transmission into the context of 

thermodynamics and biological evolution. 

Thermodynamic entropy measures the 

distance between knowledge at the macro 

and micro level. The probability of possible 

events takes place within specific conditions. 

This means also that there is no absolute 

concept of information. It also implies that 

forms or structures, either objective or 

subjective ones, are not seen as something 

permanent or absolute but as changing in 

time (Ibid). Based on this duality of the 

concept of information, Holger Lyre develops 

a quantum theory of information with basic 

alternatives that represent the content of 

information as yes/no alternatives, i.e., as a 

quantum-theoretical bit of potential 

information  called ―Ur‖.
19

 

This idea of units of information is prima 

facie similar to the theory of objective 

information developed by Tom Stonier (1927-

1999) according to whom information, or more 

precisely ―infons,‖ exist independently of 

human knowledge, as intrinsic components of 

the universe (Stonier, 1997). This makes the 

difference to the Kantian approach of 

Weizsäcker and Lyre for whom the ―Urs‖ are 

not spatial-temporal particles. Stonier 

distinguishes clearly between information and 

meaning. The underlying concept is message. 

According to Stonier information is, say, the 

letters of the alphabet or the nucleotides of a 

strand of DNA. The message or, better, the 

                                                      
19

 Holger Lyre: Quantentheorie der Information. 

Vienna: Springer. According to Charles H. Bennett y 

David P. DiVicenzo: Quantum information and 

computation. Nature, 2000, 404, pp. 247-255, a theory of 

information based on quantum mechanics as well as on 

Shannon‘s theory offers benefits for cryptography as well 

for the quantum process of information. A quantum bit or 

―qubit‖ is a microscopic system similar to the atom. 
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information transmitted by a message has a 

meaning only if it has been information-

processed by a recipient (Stonier, 1996).  

Since the beginning of 1990 the group 

Foundations of Information Science 

coordinated by Pedro Marijuán has discussed 

the concept of information following the paths 

opened by Stonier and other scientists.
20

 They 

have been searching for a unified theory of 

information that includes modern subjective 

as well as objective meanings underlying the 

pre-modern concept (Capurro, Fleissner & 

Wolfgang, 1999). Some philosophers have 

questioned the use of the concept of 

information in natural sciences as a 

misleading analogy or as a redundant concept 

with regard to causality.
21

 Peter Fleissner and 

Wolfgang Hofkirchner have called this 

problem ―Capurro‘s trilemma,‖ being in fact an 

Aristotelian one. They point to the following 

options: 

1. Univocity: the concept of information means 

the same in every context. Disadvantage: 

reductionism. 

2. Analogy: the concept of information has an 

original meaning in a specific context, for 

instance in human communication and can 

be applied only analogically to other levels 

of reality. Disadvantage: anthropomor-

phism. 

3. Equivocity: the concept of information has 

different meanings in different contexts. 

Disadvantage: Babel syndrome. Scientific 

discourses and theories remain 

encapsulated. (Fleissner & Hofkirchner, 

1995) 

                                                      
20

 Pedro Marijuán (Ed.) First conference on 

foundations of information science. From computers and 

quantum physics to cells, nervous systems, and societies. 

Bio Systems 1996, 38, 87-96. See the site 

<http://fis.icts.sbg.ac.at/>. See also Horst Völz: 

Information I - Studie zur Vielfalt und Einheit der 

Information; Information II - Ergänzungsband zur Vielfalt 

und Einheit der Information - Theorie und Anwendung vor 

allem in der Biologie, Medizin und Semiotik. Berlin: 

Akademie Verlag. 
21

 Peter Janich: Informationsbegriff und methodisch-

kulturalistische Philosophie. Ethik und 

Sozialwissenschaften, 1998, 2, pp. 169-182. See my 

criticisms in: „Das Capurrosche Trilemma― Ethik und 

Sozialwissenschaften, 1998, 2, pp. 188-189 and the 

discussion in  my: Informationsbegriffe und ihre 

Bedeutungsnetze. Ethik und Sozialwissenschaften, 2001, 

1, pp. 14-17. 

This problem brings us to the debate on the 

concept of information in the humanities and 

social sciences (Qvortrup, 1993). It deals 

mainly with the reductionist syndrome, i.e., 

with the fear of reducing human beings to an 

information-processing machine giving up 

social and cultural dimensions. If, according to 

Gregory Bateson (1904-1980), ―information is 

a difference that makes a difference‖ 

(Bateson, 1972, p.459) the question then 

arises as to what is the difference that makes 

of an observer a human one. One important 

aspect is selection. Information is the process 

as well as the product of selection. This 

aspect plays a key role in Shannon‘s theory of 

information which excludes, as we have seen, 

the semantic and pragmatic aspects of human 

selection as addressed in the modern notion 

of information. But although it is clear that 

human as well as non-human information 

processes deal with selection, they differ in 

the kind of interpretation as well as with 

regard to the relation between (deterministic) 

causality and (conscious) motivation. This is 

the reason why Yehoshua Bar-Hillel (1915-

1975) pointed to the ―ambiguities and 

semantic traps‖ in Shannon‘s theory of 

information that he prefers to call ―theory of 

signal transmission.‖
22

 Bar-Hillel and Rudolf 

Carnap (1891-1970) developed a semantic 

theory of information where the concept of 

information is interpreted within a linguistic 

framework (Bar-Hillel & Carnap, 1953). A 

similar but not identical theory was proposed 

by Fred Dretske based on the distinction 

between information and meaning. 

―Information is what is capable of yielding 

knowledge‖ and knowledge is relative to pre-

knowledge (Dreske, 1981). The concept of 

information is thus intimately related to human 

knowledge or, more generally, to cognitive 

systems: ―knowledge is information-produced 

belief‖ (Ibid, pp. 91-92). Cognitive systems 

capable of creating meaning are different from 

mere information processing ones such as 

computers that can only manipulate symbols. 

                                                      
22

 Yehoshua Bar-Hillel: Language and information. 

London: Addison-Wesley 1973 (1a. ed. 1964), p. 296: 

―Even more important than the change of name from 

Information Theory to Theory of Signal Transmission 

(plus, perhaps, Theory of Coding) would be to discard the 

use of the term ‗information‘ within this theory, with all its 

ambiguities and semantic traps.‖  



tripleC 7(2): 125-141, 2009 135 

CC: Creative Commons License, 2009. 

This cognitivist limitation was criticized by 

authors like Barwise, Perry, Israel and 

Seligman who developed a semantic theory 

based on the idea of regularity of different 

types of situations where Dretske‘s theory is 

seen as a particular case. Information does 

not refer to a property of something. It is 

context-dependent (Barwise & Perry, 1983; 

Barwise & Seligman, 1997; Israel & Perry, 

1990). Pérez-Montoro developed further this 

theory, disconnecting the concept of 

information from any kind of relation to a 

receiver‘s interpretation. The concept of 

information is fully situational and contingent, 

i.e., dependent on specific frameworks 

(Pérez-Montoro, 2007). 

Based on systems theory, Oeser points to 

the objectivity of scientific knowledge that is 

not based on the elimination of the knower but 

on an intersubjective information process 

(Oeser, 1976). Information always has a 

system as framework of reference as 

conceived also by second-order cybernetics 

developed by biologists Humberto Maturana 

and Fracisco Varela (1946-2001) (Maturana & 

Varela, 1980; Brier, 1999, Qvortrup, 1993). 

According to the computer scientist Heinz von 

Foerster (1911-2002), information is a mental 

difference within the observer who constructs 

or discovers a difference in the outside world 

(von Foerster, 1984). Sociologist Niklas 

Luhmann developed a theory of psychic and 

social systems where the construction of 

meaning is based on a communication 

process whose three elements are a meaning 

offer (―Mitteilung‖), a selection (―Information‖), 

and its integration (―Verstehen‖) within the 

system (Luhmann, 1987, pp. 193-194). This 

theory criticizes the metaphor of information 

as something that can be transmitted between 

a sender and a receiver. The sender makes 

already a selection as Shannon clearly saw. 

Other authors, such as Klaus Kornwachs, 

propose a pragmatic definition of information 

(Kornwachs, 1996).
 
 

Information is today a key concept in 

sociology, political science, and economics 

(Castells, 1995).
 
According to Bougnoux, the 

concepts of information and communication 

are inversely related: communication refers to 

what can be foreseen as well as to 

redundancy, while information has to do with 

what is new and unforeseen. There is no 

―information in itself‖ as there is always some 

kind of redundancy or noise. To inform others 

or oneself means, according to Bougnoux, to 

select and to evaluate. This is particularly 

relevant in the field of journalism, mass 

media, and the Internet (Bougnoux, 1993). 

According to Alfons Cornella enterprises are 

information (Cornella, 2000). The concept of 

information plays a key role in theories of 

knowledge management. According to 

Nonaka and Takeuchi information is 

externalized and manageable and therefore it 

can only be potential knowledge because the 

latter is a process that takes place only within 

a cognitive subject.
23

 These theories are 

(implicitly) related to the long history of the 

concept of information in the library and 

information science field.
24

 

To summarize, this discussion on the 

concept of information that takes place since 

the second half of the 20
th
 Century shows a 

growing interest on the objective meaning that 

was already part of the classic pre-modern 

tradition and which is interpreted now within 

the framework of empirical science and 

information technology. There is a tendency, 

questioned by some authors, to relativize or 

even eliminate the subjective dimension. It is 

obvious that at least five hundred years of 

using the notion of information in a subjective 

sense in everyday language cannot be 

ignored or easily forgotten even if the 

sciences define their concepts independently 

of the ordinary use, without always giving rise, 

as in this case, to a controversy that has not 

only a scientific but also a social and an 

ethical dimension. One main reason for this is 

that the objective concept of information has a 

backward effect on the self construction of the 

subject that sees him/herself as leveled by 

and deprived from specific differences with 

regard to non-human information-processing 

systems. But, in fact, the concept of 

information refers in many of its scientific 

meanings to ―release mechanisms,‖ as 

Karpatschof calls them (Karpatschof, 2000), 

which can be applied specifically in different 
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 See for instance Ikujiro Nonaka and Hirotaka 

Takeuchi: The knowledge-creating company. New York: 

Oxford University Press, 1995. 
24

 For a detailed analysis of the concept of information 

in the LIS field see Rafael Capurro and Birger Hjørland: 

The Concept of Information, op.cit., pp. 377-396. 
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levels and contexts without reductionisms. In 

order for this to happen it is necessary to 

perform a genealogical study of this and other 

related notions and concepts that are crucial 

for our age. The tendency to see ourselves as 

objects is always latent and becomes virulent 

when objective knowledge and its technical 

instrumentalization become a global horizon 

since modernity. 

3. The future of the concept of 

information 

Within the framework of an emerging 

philosophy of information that until now does 

not seem to become aware of the complex 

past of this concept as well as of the 

underlying notion and its signifiers, Floridi 

defines information within the framework of 

Shannon‘s information theory (Floridi, 2004), 

as well as within the classical tradition of the 

concept of forma. Floridi‘s ―informational 

objects‖ are similar to Leibniz‘ monads or 

Plato‘s ideas. They are seen also as 

messages with different kinds of ―intrisic 

value‖ (Floridi, 2003; 1999; Capurro, 2003). 

Following this path already opened by 

Weizsäcker, I would like to twist Floridi‘s 

ontological or I should better say metaphysical 

paradigm and reverse the foundational 

relation between message and form or 

―informational objects.‖
25

 I consider the 

givingness of such objects (or forms) – and 

the very fact of the given itself of such 

givingness – as the original informational or 

angeletic (from Greek ángelos = messenger) 

phenomenon that becomes manifest to a finite 

subject for whom his/her own being is 

(perceived as) given and to which he/she is 

capable to answer. The latter makes the heart 

of his/her existential responsibility towards 

what he/she can be.
26

 The concept of 

givenness , in contrast to the one of creation, 

is a phenomenological not a metaphysical 

one. We are responsible beings also in the 

                                                      
25

 See my criticisms to Floridi‘s metaphysics of 

information in: Towards an ontological foundation of 

information ethics. Ethics and Information technology 8, 4, 

pp. 175-186.  
26

 See Heidegger‘s existential philosophy and his 

criticism of metaphysics in Martin Heidegger Sein und 

Zeit. Tübingen: Niemeyer 1976 and my: Towards an 

ontological foundation of information ethics, op.cit. 

sense of our capacity of selecting and 

answering messages or ―meaning offers‖ 

(Luhmann, 1987). ―What is received is 

received according to the receiver‘s form‖ 

(quidquid recipitur ad modum recipientis 

recipitur) as the medieval dictum says.
27

 

The modern concept of information is 

grounded etymologically not only in the 

concepts of eidos/idea and morphe or forma 

but also, as far as it means ―communicating 

something (new) to someone,‖ in the concept 

of lógos and is related to the birth of 

philosophy. How far? As far as the Platonic 

Socrates replaces the heteronomic structure 

underlying the concepts of message and 

messenger through a method based on telling 

or giving each other reasons (logon didónai) 

instead of just letting oneself be told 

something by others, particularly if they 

occupy a place of power, i.e., having the 

capacity to command (Capurro, 1995). In 

other words, Socrates introduces nothing less 

than the principle of recursivity as a method 

for searching the truth. Socrates‘ polemics 

dealt with the concept of message (angelía) 

that was used particularly but not exclusively 

in political and/or military contexts but also in 

mythical and poetical ones. In this latter case 

it meant the activity of the poet as mediator or 

messenger between the gods and the human 

being, personified by Hermes, but also by Iris, 

the messenger(s) of the Olympic gods.
28

 

Socrates propagates a message exchange 

that is seemingly horizontal while retaining the 

right to autonomy of the participants in such a 

dialogue. This allows the concept of message 

to enter into a dialectical inter-play with one 

important transformation with regard to the 

pre-socratic hierarchical scheme, namely the 

introduction of reversibility that allows the 

receiver of a message to transform herself 

into a sender.  

Recursivity and reversibility are 

fundamental with regard to the present 

concept of information within the framework of 

cybernetics. It is not by chance that the 

concept of message as well as of medium is 
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 See for instance Thomas Aquinas, Summa 

Theologica, I q.12 a.4 c.: ―Cognitum autem est in 

cognoscente secundum modum cognoscentis.‖ 
28

 On the semantic context of angelía see my: 

Information, op.cit. pp. 46-49. 
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at the core of Shannon‘s theory of 

communication and its aftermath. Who speaks 

about messages cannot avoid speaking about 

messengers. The difference between 

message and messenger is an important one. 

Plato‘s metaphysics imagines pure, meta-

linguistic or, so to speak, messenger-free 

messages or ideas located in a divine place 

(topos noetós) beyond the symbolic 

dimension of the world as perceived through 

language. A message without a messenger as 

well as a messenger without a message is a 

limiting concept. Not only information but also 

media theory can find a new basis in a theory 

of messages and messengers or angeletics 

(Capurro, 2003a; 1995; 2003b). This theory is 

still in its infancy although message societies 

develop themselves technologically and 

culturally with breathtaking speed. Information 

is a message that makes a difference, either 

as a form or as a ―meaning offer.‖ This postal 

paradigm interprets the classic Greek-Latin 

tradition of the concept of informatio from the 

modern communicational perspective. It goes 

beyond the rejection of the application of the 

concepts of information and 

message/messengers to non-human contexts 

when dealing with non-human 

communicational or postal processes. I 

suggest the need to explore and imagine 

models and rules that allow present and future 

societies to operate on the basis of a complex 

reversible exchange of messages and 

messengers, particularly digital ones. The 

limits of my history of the notion of information 

are obviously the ones of Western 

philosophical tradition as well as of some 

Western languages as far as the notion of 

information and message/messenger are 

concerned. The message of this paper, that 

has no missionary ambitions, is the idea of a 

paradigm that connects, without leveling 

differences, human and non-human angeletic 

phenomena. In a text that he considered his 

best book Ivan Illich writes: 

“The book has now ceased to be the 

root-metaphor of the age; the screen has 

taken its place. The alphabetic text has 

become but one of many modes of 

encoding something, now called «the 

message».” (Illich, 1993, p. 3) 

Maybe we are in the process of leaving the 

age of the book by going through the 

information age towards the age of messages 

and messengers. The information age has 

given us not only a new alphabet but also new 

forms of message codification using 

particularly digital messengers. We are not 

mere readers of the genetic code 

(Blumenberg, 1986). If we see it as a 

message we conceive ourselves, from the 

perspective of the ―age of the book‖ (Illich, 

1993), as writers. When texts, the ones of 

nature as well as the ones of culture, are 

conceived as messages, writers and readers 

become messengers. In order for this to work 

at the social level without vertical power 

structures that might stop arbitrarily such 

processes, it is necessary to develop 

bidirectional, horizontal, and recursive 

dispositifs of communication.
29

 The discussion 

on the concept of information in the 20
th

 

Century has opened our eyes to the danger of 

a unilateral, vertical, and non-recursive 

transmission of messages. In other words, the 

modern concept of information works as a 

corrective with regard to the heteronomic 

concept of message. And vice versa, the 

concept of message shows something that 

underlies implicitly or explicitly the concept of 

information. The critical perception of this 

tension between autonomy and heteronomy, 

horizontality and verticality, information and 

message has been made possible today 

thanks to the system of interactive message 

transmission we call the Internet when we see 

it from the perspective of the genealogy of the 

concept of information that leads eventually to 

information ethics. 

Annex 

Real Academia Española: Diccionario de la 

Lengua castellana, llamado de Autoridades, 

Madrid 1734, tomo I,  pp. 267-268:  

―INFORMACION, s.f. El acto de informarse 

ò informar de algo. Lat. Informatio. Fuenm. 

S. Pio V.f.118. Por siniestras informaciónes 

desacreditados. 

                                                      
29

 With "dispositif", sometimes translated as "aparatus" 

or "device", we are recalling the term coined by Foucault 

(1977). 
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Información. Se llaman en lo forense las 

diligencias jurídicas que se hacen de 

cualquier hecho ù delito, para averiguarle, y 

certificarse de su verdad. Lat. Inquisitio. 

Cerv. Quix. Tom.I.cap.41. Hecha su 

información de quanto le convenia, se fué à 

la Ciudad de Granáda. Quev. 

Mus.7.Rom.Satyr. que empieza, Pues me 

haceis casamentero. 

Al caminante en los Pueblos 

Se le pide información, 

Temiendole mas que à peste. 

Información. Se llama en la Philosophía la 

introducción de la forma en la matéria, para 

formar el compuesto. Lat. Informatio. 

Informaciónes. En plural, se llaman las 

diligencias secretas, que se hacen de la 

calidad y nobleza de alguno, en orden à 

conferirle algun oficio, dignidad ò insignia. 

Lat. Secretae inquisitiones. Establec. de 

Sant. Tit. 2. cap. 14. Mandámos, que 

despues de vistas en el Consejo las 

informaciónes, que se hacen para Hábitos 

de Caballeros, se tornen à cerrar y sellar. 

Información en derecho. La alegación 

escrita, que el Abogado hace para instruir à 

los Jueces de la justicia de alguna de las 

partes, en los pleitos y causas civiles o 

crimináles. Cald. Aut. La immunidad del 

sagrado. 

.... Yo he de llenarlàs, 

Cumpliendo de esse volumen 

Lo que à la esperanza falta, 

Con la nueva información, 

Que en derecho en favor haga. 

INFORMANTE. S.m. El que lleva la 

comissión y el cargo de hacer las 

informaciónes de calidad y nobleza, ò 

limpieza. Lat. Inquisitor secretus. Recop. 

Lib. 1.tit.7,l.35. En tal caso se podrán 

examinar los testigos que en él se citan, 

como pudiera el informante examinarlos 

por sí mismo. 

INFORMAR. V.a. Term. Philosóphico. Dar 

la forma à la materia, ò unirse con ella. Lat. 

Informare, que es de donde viene. Cald. 

Aut. A Dios por razon de estado. 

En embrion el alma, aun no 

Informa órganos al cuerpo. 

Informar. Vale tambien dar noticias à 

alguno ò ponerle en el hecho de alguna 

cosa. Lat. Informare. Certiorem facere. 

Cerv. Quix. Tom1,cap.22. Pidió à los que 

iban en su guarda fuessen servidos de 

informarle, y decirle la cáusa, ò causas por 

que llevaban aquella gente. Saav. Empr. 

66. La peregrinacion es gran Maestra de la 

prudencia, quando se emprende para 

informar, no para deleitar solamente el 

ánimo. 

Informar. Significa tambien decir, ò poner 

en el hecho y derecho de alguna causa al 

Juez, el Abogado de ella para que 

sentencie. Lat. Certiorem facere. Informare. 

Cald. Aut. La immunidad del sagrado. 

.... No me acobarda 

La competéncia; en derecho 

sabré informar.... 

Informarse. Vale tambien tomar noticias ò 

inquirir alguna cosa. Lat. Inquirere. Grac. 

Xenoph.lib.4.f.37. Yo me informaré como y 

quando, y en qué tiempo los hirieron, y 

daré mi parecer sobre ello. Mend. Vid. De 

N. Señora, Copl.112. 

Infórmase, y no resiste 

Al soberano decreto, 

Que no en todas ocasiones 

Quiere Dios sentidos ciegos. 

INFORMADO, DA. part.pass. del verbo 

Informar en sus acepciones. Lat. 

Informatus. Inquisitus. 

Marian.Hist.Esp.lib.7.cap.2. Los Moros 

informados de lo que pretendía Don 

Pelayo, por la huella, fueron en su busca. 

INFORME. s.m. El mismo hecho de 

informar, ù dar noticia de alguna cosa. Lat. 

informatio. Cruzad.Cort.Sant.tom.3. 

Pass.del odio, fest.4. Aunque no tengan 

mas fundamento, que un mal informe y una 

mentira. 

Informe. En lo forense significa la oración 

que hace el Abogado, en hecho y derecho 

de la causa que defiende. Lat. Informatio.‖ 
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Abstract: The article develops a correctness theory of truth (CTT) for semantic information. After the introduction, in section 

two, semantic information is shown to be translatable into propositional semantic information (i). In section three, i is 

polarised into a query (Q) and a result (R), qualified by a specific context, a level of abstraction and a purpose. This 

polarization is normalised in section four, where [Q + R] is transformed into a Boolean question and its relative yes/no 

answer [Q + A]. This completes the reduction of the truth of i to the correctness of A. In sections five and six, it is argued 

that (1) A is the correct answer to Q if and only if (2) A correctly saturates (in a Fregean sense) Q by verifying and validating 

it (in the computer science’s sense of “verification” and “validation”); that (2) is the case if and only if (3) [Q + A] generates 

an adequate model (m) of the relevant system (s) identified by Q; that (3) is the case if and only if (4) m is a proxy of s (in 

the computer science’s sense of “proxy”) and (5) proximal access to m commutes with the distal access to s (in the category 

theory’s sense of “commutation”); and that (5) is the case if and only if (6) reading/writing (accessing, in the computer 

science’s technical sense of the term) m enables one to read/write (access) s. The last section draws a general conclusion 

about the nature of CTT as a theory for systems designers not just systems users. 
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1. Introduction 

n recent years, philosophical interest in the 

nature of information has been increasing 

steadily.
1
 In particular, one of the current 

debates concerns the veridical nature of 

semantic information. The debate is 

somewhat old,
2
 but has been re-ignited by the 

proposal to analyse semantic information in 

terms of well-formed, meaningful and veridical 

data (Floridi [2004b]). Admittedly, the analysis 

– according to which semantic information 

encapsulates truth, exactly as knowledge 

does – has attracted some criticisms for being 

too restrictive.
3
 Such criticisms, however, 

                                                      
1
 For an updated overview and guide to the literature 

see Floridi (2004a). 
2
 For example, Bar-Hillel and Carnap (1953) and 

Devlin (1991) argued against the veridical nature of 

semantic information, whereas Dretske (1981) and Grice 

(1989) argued in its favour. 
3
 See for example the discussion in Fetzer (2004), with 

a reply in Floridi (2005a); or the objections moved by 

Colburn (2000a), Colburn (2000b) and Dodig-Crnkovic 

(2005). 

have been proved unjustified.
4
 As a result, 

there is now a growing consensus about the 

following approach. 

Semantic information is primarily 

understood in terms of content about a 

referent. I shall discuss the formal nature of 

content in the following pages but, at the 

moment, suffice to say that it is analysable in 

terms of well-formed and meaningful data.
5
 

Strings or patterns of data may constitute 

sentences in a natural language, but of course 

they can also generate formulae, maps, 

diagrams, videos and other semiotic 

constructs in a variety of physical codes, 

being further determined by their appropriate 

syntax (well-formedness) and semantics 

(meaningfulness). By “about a referent” one is 

to understand the ordinary and familiar way in 

which some well-formed and meaningful data, 

constituting semantic information, concern or 

address a topic. Following Dretske (1981) and 

                                                      
4
 Floridi (2007) and  Sequoiah-Grayson (2007).  

5
 On the analysis of data see Floridi (2008a). 
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Dretske (1988), one may easily recognise this 

“aboutness” feature in propositional attitudes 

such as “Mary is informed that there is some 

beer in the fridge”, where “being informed” is 

used in the statal
6
 sense, i.e., in the sense 

that Mary holds that information. This is the 

condition into which a enters once a has 

acquired the information (actional state of 

being informed) that p. It is the sense in which 

a witness, for example, is informed (holds the 

information) that the suspect was with her at 

the time when the crime was committed. In 

the rest of this paper, we shall be concerned 

with only this standard, statal and 

epistemically oriented concept of semantic 

information. 

In Floridi (2005a), I argued that a definition 

of semantic information in terms of alethically-

neutral content – that is, strings of well-formed 

and meaningful data that can be additionally 

qualified as true or untrue (false, for the 

classicists among us), depending on 

supervening evaluations – provides only 

necessary but insufficient conditions: if some 

content is to qualify as semantic information, it 

must also be true. One speaks of false 

information in the same way as one qualifies 

someone as a false friend, i.e. not a friend at 

all. This leads to a refinement of the initial 

definition into: 

[DEF] p qualifies as semantic information if 

and only if p is (constituted by) well-

formed, meaningful and veridical data. 

[DEF] captures the general consensus 

reached by the debate and mentioned at the 

outset of this section. According to it, 

semantic information is, strictly speaking, 

inherently truth-constituted and not a 

contingent truth-bearer, exactly like 

knowledge but unlike propositions or beliefs, 

for example, which are what they are 

independently of their truth values and then, 

because of their truth-aptness, may be further 

qualified alethically.  

                                                      
6
 The distinction is standard in linguistics, where one 

speaks of passive verbal forms or states as “statal” (e.g. 

“the door was shut (state) when I last checked it”) or 

“actional” (e.g. “but I don't know when the door was shut 

(act)”).  In this paper, I deal only with the statal sense of 

“is informed”. This is related to cognitive issues and to the 

logical analysis of an agent’s “possession” of a belief or 

some knowledge. 

[DEF] offers several advantages. For 

example, it plays a crucial role in the solution 

of the so-called Bar-Hillel-Carnap Paradox 

(Floridi [2004c]) and provides a necessary 

element for a subjectivist theory of epistemic 

relevance (Floridi (2008c)). Here, it is worth 

emphasising that it forges a robust and 

intuitive link between semantic information 

and knowledge. More specifically, the 

veridical thesis contained in [DEF] 

corresponds to the one characterising the 

definition of knowledge. Taking advantage of 

this parallelism, one may rely on the ordinary 

apparatus of modal logic (e.g. Chellas (1980)) 

to formalise “a is informed that p” as Iap, and 

hence formulate the veridicality thesis of 

semantic information in terms of the so-called 

veridicality axiom □φ  φ, also known as T, M 

or K2, thus: 

[VT] Iap  p 

The intended interpretation of [VT] is that a 

is informed that p only if p is true. In Floridi 

(2006), I have shown that information logic 

(IL) can then be satisfactorily modelled in 

terms of an interpretation of the relation “a is 

informed that p” based on the axioms of 

normal modal logic B. [VT] associates IL to 

epistemic logics (EL) based on normal modal 

logics KT, S4 or S5. And it differentiates both 

IL and EL from doxastic logics (DL) based on 

KD, KD4 and KD45, since, of course, no DL 

satisfies the veridicality axiom. It follows that 

IL allows truth-encapsulation (i.e., it satisfies 

[VT]) without facing either epistemic or 

doxastic collapse, i.e., merely morphing into 

another epistemic or doxastic logic. So 

knowledge encapsulates truth because it 

encapsulates semantic information, which, in 

turn, encapsulates truth, as in a three dolls 

matryoshka.  

Despite its advantages, any approach 

endorsing [DEF] raises two major questions 

(Floridi (2004b)). One is upstream: 

 

a) what does it mean for semantic information 
to be truthful?  

The other is downstream:  

b) how can semantic information turn into 
knowledge? 
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Both questions are prompted by [DEF] but 

neither is specifically about [DEF] only, so 

each fails to provide a starting point for a 

reductio ad absurdum. They are rather 

information-theoretical versions of classic 

conundrums: (a) is a request for a theory of 

truth and (b) is a request for a substantive 

analysis of knowledge. Since the goal of this 

paper is to seek to answer only (a), let me 

brush (b) away by adding a final clarification. 

[DEF] nests semantic information into 

knowledge so tightly that one is naturally led 

to wonder whether anything else might be 

missing, in order to escalate from the weaker 

to the stronger phenomenon, and hence 

between their corresponding concepts. 

Indeed, the threshold can be so fine that one 

may often overlook it and thus fail to 

distinguish between the two propositional 

attitudes, treating “Mary is informed that there 

is some beer in the fridge” and “Mary knows 

that there is some beer in the fridge” as if they 

were always losslessly interchangeable. In 

everyday life, this might be the norm and the 

conflation is usually harmless: it can hardly 

matter whether the bus driver is informed or 

knows that the traffic light is red. 

Philosophically, however, the distinction 

captures an important difference, and hence it 

is important to be more accurate. For it takes 

only a moment of reflection to see that one 

may be informed (hold the information) that p 

without actually knowing that p. Not only 

because holding the information that p does 

not have to be a reflective state (although it is 

not necessarily the case that Iap  IIap, one 

may also object that Kap  KKap is 

notoriously controversial as well) but also 

because, even when it is, it might still 

arguably be opaque and certainly unjustified.  

Consider opaqueness first. It is open to 

discussion whether a messenger carrying 

(whether in her memory or in her hand it does 

not matter) an encrypted message p that she 

does not understand – even if she is informed 

that she carries p – may be said to hold the 

information that p. On the one hand, one may 

argue that she is not genuinely informed that 

p. On the other hand, one may retort that, if 

she can deliver the information that p (and we 

are assuming that she can) then she can 

legitimately be said to hold that information. 

The interesting point here is not to solve the 

dispute, but to note that the dispute itself is 

reasonable, whereas, if the same messenger 

knows that p, there can be no doubt that she 

must also comprehend the information carried 

by p. It might be open to debate whether 

holding the information that p is necessarily a 

non-opaque state, but such a dispute would 

be pointless in the case of knowing that p. 

Next, consider the degree of justification. 

Epistemic luck does not affect informativeness 

negatively. To see why, one may use a 

classic Russellian example: if one checks a 

watch at time t and the watch is broken but 

stopped working exactly at t - 12 hours and 

therefore happens to indicate the right time t - 

12 at t, one still holds the information that the 

time is t, although one can no longer be said 

to know the time. The same applies to a more 

Platonic example in which a student 

memorises, but fails to understand, the proof 

of a geometrical theorem: she is informed 

(holds the information) that the proof is so and 

so, but does not really know that the proof is 

so and so. Generalising, Russell- Plato- or 

Gettier-type counterexamples may succeed in 

degrading “knowing” to merely “being 

informed” (“holding the information that”), but 

then “being informed” is exactly what is left 

after the application of such counterexamples 

and what remains resilient to further 

subjunctive conditionalization. The additional 

difficulty is that the counterexamples show 

both that some justificatory variable might 

have a key role to play in full epistemic states, 

besides reflectivity and transparency, and that 

this variable too is still insufficient to 

guarantee the delivery of knowledge every 

time. Sometimes, one may be (reflectively and 

transparently) informed that p and fully 

justified in holding the information that p and 

yet still fail to know that p.  

Rotten as all this may be, it is not all, for 

there is further bad news. One can also prove 

that Gettier-type problems are logically 

unsolvable by showing that they are a sub-

class of the more general “coordinated attack” 

problem, which is demonstrably insolvable in 

epistemic logic (Floridi [2004b]). This entails 

that the tripartite account is not merely 

inadequate as it stands, as proved by Gettier-

type counterexamples, but demonstrably 

irreparable in principle, so that efforts to 
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improve it can never succeed. Although it is 

useful to know that we should stop trying to fix 

this approach and start looking for a different 

one, the disappointing conclusion is that, as 

far as question (b) above is concerned, we 

lack even a promising strategy to upgrade Iap 

to Kap. 

So much regarding (b), which we can now 

leave on one side. Prospects are much 

brighter when it comes to question (a). In this 

case, the challenge is not a shortage, but 

rather an overabundance of viable answers, 

since we are spoiled for choice by a variety of 

theories of truth.
7
 Admittedly, in the literature 

on semantic information there appears to be 

at least an implicit predilection for some 

version of a Tarskian and/or correspondentist 

approach.
8
 And yet, at least in principle, 

nothing prevents each of the major theories of 

truth from answering (a). They simply would 

have been refuted a long time ago if they 

couldn’t. It follows that some initial tolerance 

towards a pluralistic approach to (a) might be 

unavoidable, if not methodologically welcome. 

Of course, if this were all that one could 

sensibly recommend about (a), there would 

be little reason to pursue any further 

investigation. There is, however, another way 

of approaching (a), which opens up an 

interesting line of enquiry. 

Consider the strategy sketched above. It 

consists in selecting the best available theory 

of truth and testing how well it might be 

applied and adapted in order to explain the 

truthfulness of semantic information. With 

some negligible adjustments, such a top-down 

approach is comparable to the so-called 

“design pattern” technique (Gamma et al. 

(1995)) in software engineering (Sommerville 

(2007)). This consists in identifying and 

specifying the abstract features of a design 

structure, which are then generally reusable 

solutions to commonly occurring problems in 

the construction of an artefact. In our case, we 

have several design patterns for the concept 

of truth. We know that they are robust, 

                                                      
7
 In this paper, I have relied especially on Lynch 

(2001), Engel (2002) and Künne (2003), among the many 

introductions and anthologies available on the major 

theories of truth, as particularly helpful. 
8
 See for example Popper (1935), Dretske (1981), Fox 

(1983), Israel and Perry (1990), Barwise and Seligman 

(1997) and Bremer and Cohnitz (2004). 

because they have been tested and refined 

since Ramsey, if not Aristotle. We also know 

that they are reusable: although they have 

been developed to deal primarily with 

propositional or sentential truths, one may 

reasonably expect them to be effectively 

adaptable to truthful data (e.g. a truthful map) 

as well. So, when our artefact, i.e. semantic 

information, is proved to require the particular 

feature of being truthful, a sensible alternative 

is to consider such design patterns and try to 

identify the ones that best satisfy the 

constraints and requirements imposed by the 

development of the artefact itself. 

Oversimplifying, one may answer (a) by 

choosing whichever pre-packaged theory of 

truth turns out to be most suitable. This 

strategy may be classic, is certainly viable but 

it is hardly innovative and I shall not pursue it 

in the following pages. 

The other approach is bottom-up and 

suggests the sort of strategy that will guide 

the rest of this investigation. It consists in 

assuming the artefact itself as given, and then 

trying to discover the principles governing its 

properties and workings by analysing its 

structure, function and operations. In software 

engineering, this technique is known as 

“reverse engineering”. This is “the process of 

extracting the knowledge or design blueprints 

from anything man-made” (Eilam (2005), p. 

3). It consists in examining an existing artefact 

in order to identify its components and their 

interrelationships and hence create 

representations of it in other forms or at a 

higher level of generalization. Following this 

strategy, one may answer question (a) by 

assuming the occurrence of some semantic 

information and then disassembling it in order 

to reveal what its components are and how 

they interact with each other to deliver 

information. We have the artefact and we 

seek to understand its mechanism by taking it 

apart, hopefully in the right way and places. 

Note that this second strategy is perfectly 

compatible with the first, once it is realised 

that there is a virtuous cycle of feedback 

between design patterns and reverse 

engineering results. Contrary to the first 

strategy, however, reverse engineering 

promises to deliver a more innovate analysis, 

as it avoids approaching the problem of truth 

from pre-established theories and explores it 
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from a new perspective. After all, the first 

strategy merely retrofits some already existing 

theory of truth to semantic information, 

instead of trying to develop a customised 

solution which may then be generalisable. 

The cost to be paid for this innovation is that 

our bottom-up strategy will also be uphill, if I 

may be allowed to combine the two 

metaphors: it is much more economical to 

choose from a pre-established menu than to 

develop a new approach. I can only hope that 

the reader will find the effort rewarding and 

the result enlightening. And now it is time to 

start climbing. 

2. First Step: Translation 

A large variety of kinds of semantic 

information, from traffic lights to train 

timetables, from road signs to fire alarms, falls 

within the scope of [DEF]. This is how it should 

be but it is awfully inconvenient for our 

purposes. For in order to reverse-engineer 

semantic information in such a way that its 

components might easily be identified, 

disassembled and explained, it would be far 

easier and more fruitful to concentrate on just 

one kind, the propositional one, which lends 

itself to such a treatment straightforwardly. 

So, our first step will be to ensure that all 

kinds of semantic information covered by 

[DEF] are indeed translatable into 

propositional semantic information, thus 

guaranteeing that what will be concluded 

about the latter may be extendable to the 

former. At this point, the reader who finds 

such “translatability” uncontroversial, or 

indeed trivial, may wish to skip the rest of this 

section. The one who finds it impossible may 

concede the restriction of scope as a matter of 

convenient stipulation, although the rest of 

this section purports to show that the burden 

of proof is on her shoulders. As for the rest of 

us, what follows should be sufficiently 

convincing to make our second step 

unproblematic. 

Syntactically (or in terms of information 

theory), the propositional translatability of any 

kind of semantic information is unquestionable 

and a matter of daily experience. After all, 

analogue information is reproducible digitally 

to any chosen degree of accuracy, its digital 

version is equivalent to finite lists of zeros and 

ones, and these can be further encoded into 

as many answers to questions asked in a 

suitably chosen language, and hence 

ultimately translated into statements of that 

language. That doing any of this would be 

sheer madness is irrelevant here. For the 

question is not how difficult or costly this 

process would be, e.g. in terms of accuracy, 

time and memory resources, but that it might 

be possible at all. More to the point is whether 

some non-propositional, semantic information 

– the sort of information provided by the map 

of the London Underground, for example – 

may always be translatable semantically into 

propositional semantic information, at least in 

principle. Mind, not all of it at once, and not 

even part of it at every level and for every kind 

and degree of detail (henceforth Level of 

Abstraction or simply LoA, Floridi (2008b)), 

but any of it at the right LoA, depending on 

needs and requirements. Since the difference 

between a syntactic and a semantic 

translation may not be very familiar, let me 

first introduce it with an example.  

Consider being able to reproduce the map 

of the London Underground on graph paper 

by being told, say over the phone, the position 

and colour of each square on the paper: the 

communication over the phone would provide 

a syntactic translation, with the end result (the 

coloured graph paper representing the map) 

constituting a test about whether the 

translation worked. Contrast it now to being 

able to travel from one station to another on 

the London Underground, by receiving verbal 

instructions from someone who is navigating 

using the visual indications provided by the 

map. This is a semantic translation, and your 

trip is a test of its accuracy.  

Suppose now that a semantic translation 

from non-propositional into propositional 

information, of the kind just illustrated, were 

sometimes impossible, even in principle. Then 

there would be some residual semantic 

information, conveyed non-propositionally 

(e.g., by the map), that one would necessarily 

be unable to convey propositionally, 

independently of the resources available. We 

would then have reached the limits of the 

informational powers of any natural language, 

even natural languages formally expanded, 

e.g. mathematically. Allegedly, we should still 

be able to point to the information in question 
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(in the previous example, suppose we are 

both looking at the same map), but we would 

be unable to generate the right sort of 

propositional content that could adequately 

convey it. This is a reductio ad absurdum. For 

here we are not engaging with some 

Wittgensteinian limits of the “sayable”, with 

Kantian noumena, with some linguistically-

ungraspable sensations, or some mystical 

experience enjoyed while looking at the map 

of the London Underground. We are talking 

about what the map of the London 

Underground can encode, in terms of 

information about travelling through the 

network, positions of the stations, 

interconnections, available routes etc., which, 

allegedly, would be at least partly beyond the 

expressive power of any natural language to 

convey. But since natural languages have 

been acknowledged to be “semantically 

omnipotent” at least since Leibniz (Formigari 

(2004), pp. 91-92), one can arguably assume 

that the translation is always possible, even if 

it is likely to be onerous at times and hence 

often unfeasible in terms of resources. So, in 

the rest of the paper, we shall treat semantic 

information as possibly semiotic-dependent (it 

may always require a code) but not as 

semiotically bounded (codes are translatable 

propositionally, if expensively resource-wise) 

or, more formally and briefly: 

[TR] x (DEF(x)  Non-prop (x))            

y (Prop-t (y, x)  DEF(y))  

The intended interpretation of [TR] is that, if 

any data (the domain on which the quantifiers 

range) satisfy [DEF] but are not propositional, 

then there is a propositional translation of 

those data which also satisfies [DEF]. Note 

that we do not need to assume the stronger 

principle of translational equivalence: pictures 

may be worth thousands of words, but there 

might be thousands of words that are 

priceless. All that [TR] needs to guarantee is 

that the conclusions reached about the alethic 

nature of propositional semantic information 

will be exportable to the truthful nature of non-

propositional semantic information as well. In 

other words, that what can be concluded 

about the truth of “there is some beer in the 

fridge” is equally applicable to the truthfulness 

of a picture conveying the same information 

visually. 

3. Step two: Polarization 

Once some information i is formulated 

propositionally, the second step is to follow a 

standard approach, in information theory, to 

the quantification of information, and 

disassemble i into a combination of a query Q 

and a result R. A query is to be understood as 

a request for data sent (e.g., an illocutionary 

act performed) by a sender to a receiver, in 

the form of a message. Thus, it might have 

the format of a question (“where is the beer?”) 

as well as of an imperative (“tell me where the 

beer is”), or a string of symbols in a search 

engine. A result is also to be understood as a 

message, the requested data, sent by the 

receiver to the querying sender. In short, we 

have (the asterisk is a reminder that the 

formula is provisional and will have to be 

refined):  

[POL*] i = Q + R  

That [POL*] is always achievable is 

warranted by the fact that any propositional i 

is equivalent to a message, and that any 

message is a combination of querying and 

resulting data encoded in the same set of 

symbols of the chosen language 

(alternatively: every p can be transformed into 

a request of whether p plus a result, but more 

on this in the next section). The polarization of 

i into Q + R offers several advantages. We 

shall exploit four of them.  

First, [POL*] highlights the need to specify 

the context (C) in which, the level of 

abstraction (LoA) at which, and the purpose 

(P) for which the query is formulated and 

hence it is expected to be satisfied by the 

result. For the sake of simplicity, below I shall 

refer to the combination of these three 

parameters by means of the acronym CLP. 

The first two requirements were stressed by 

Austin (1950). “Where is the beer?” is asked 

by someone in some specific circumstance 

(the context), by relying on a specific 

granularity of discourse or detail, what I have 

called LoA. In our example, there might be no 

beer (if no beer has been purchased) or, if the 

sender of the query knows that some beer 

has been purchased, answering that “the beer 

is somewhere” would amount to a joke or a 

mistake in the choice of LoA, if the sender 

wishes to know the precise location of the 
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beer, e.g. left in the car or carried inside the 

house or placed in the fridge. The third 

requirement was stressed by Strawson 

(1964). LoAs are always teleological and 

queries are formulated (results are offered) for 

a purpose, even if the purpose might be 

implicit. In the example, one may wish to 

make sure that the beer has been placed in 

the fridge and not left in the car, for example. 

To recall a Fregean point, queries cannot 

acquire their specific meaning in isolation or 

independently of their CLP parameters. It is a 

bit of a pain, but we need to keep these 

variables in mind, lest the conceptual mess 

becomes unmanageable. So, as a memory 

aid, let me revise [POL*] by adding a 

combined index, thus: 

[POL] i
CLP

= [Q + R]
CLP 

A second advantage of the polarization of i 

into Q + R is that it makes evident the role of 

R, which is to saturate Q, to adapt another 

Fregean idea lately borrowed by information 

theory.
9
 Although it is trivial to apply [POL] to 

any piece of information, p, like “the beer is in 

the fridge”, in order to obtain: 

[Ex. 1]   Query   Where is the beer?” +  

 Result   “In the fridge” = 

Information  “The beer is in the fridge” 

it is important to keep in mind that the 

correct interpretation of i
CLP

= [Q + R]
CLP

 in 

[POL] is not as (i) a request for confirmation or 

(ii) a test, but as (iii) a genuine request to 

erase a data deficit through saturation. The 

difference is that, in (i) and (ii), the sender of 

the query already holds the information that p, 

but wishes to double-check it, or to check 

whether the receiver also holds that 

information; whereas in (iii), the sender lacks 

the information that p and wishes to acquire it 

from the receiver by obtaining the missing 

data. Having said this, let me hasten to clarify 

a point that might be a source of potential 

confusion. The polarization of i does not really 

involve two agents. I shall speak sometimes 

as if the querying sender and the saturating 

receiver were two different entities, but this is 

                                                      
9
 In information theory saturation is the condition at 

which a communications system reaches its maximum 

capacity of traffic-handling. 

only for heuristic purposes and ease of 

treatment. It is i that is being polarised, so 

sender and receiver are really the same 

entity. If you need an intuitive representation, 

imagine a language in which Mary can make 

statements not by uttering declarative 

sentences, but only by formulating questions 

followed by the appropriate answers. Her 

language does not enable her to say: “The 

beer is in the fridge” but only “Where is the 

beer? In the fridge”. 

The third advantage is set-theoretic. 

Adopting a standard extensional theory of 

questions,
10

 it is easy to see that [POL] allows 

us to treat “is correctly saturated by” as a 

relation r from a countable set of queries A = 

{Q | Q  A} to a countable set of results B = 

{R | R  B}. Note that r is not a function 

because two or more propositional i, e.g. “the 

beer is in the fridge” and “the beer is in the 

kitchen” are analysed as “where is the beer?” 

+ “in the fridge” and “where is the beer?” + “in 

the kitchen”, thus mapping the same Q1 both 

to R1 and to R2 (see Figure 1). In section six, 

we shall see that the real crux is to provide an 

analysis of correctness that does not beg the 

question. 

 

 

Figure 1: The relation “is correctly saturated by” assigns 

to each query Q in A at least one result R in B. 

4. Third step: Normalization 

In real life, queries and results share, in 

variable proportions, the amount of semantic 

content that is to be found in the 

corresponding semantic information. In [Ex. 

1], the full semantic content to be found in “the 

beer is in the fridge” is allocated partly to Q, 

                                                      
10

 This is a rather standard approach, see Groenendijk 

and Stokhof (1994) and Szabolcsi (1997). 
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which contains a request for location and a 

reference to the object to be located, and 

partly to R, which contains a reference to the 

requested location of the object to be located. 

Although a step forward in the disassembling 

process, this is still unsatisfactory because it 

makes it very hard to quantify – precisely, 

consistently and uniformly across the whole 

class of Qs + Rs – how much content is 

allocated to which side of the polarised 

information. In order to uncover what lies 

under the thick layer of content, it would be 

useful to shovel it all on one side, by shifting 

all the content, still embedded in R, to the left, 

until R is completely streamlined. At the same 

time, however, weakening R should not lead 

to an over-strengthening of Q into a rhetorical 

question, since a question that requires no 

answer would be a mere transliteration of i 

itself and would only defy the purpose. 

Luckily, a little trick from information theory 

comes to our rescue: we can reach the right 

balance, in shifting all the content on the side 

of the queries, by normalising them into 

yes/no questions, that is (again the asterisk 

reminds us that the formula is only a first 

approximation):  

[NORM*]     [Q + R]
CLP norm

 [Q0/1 + A0/1]
CLP 

The intended interpretation of [NORM*] is 

that a query Q and a result R, both CLP-

parameterised, can be normalised into a 

Boolean Question Q and a Boolean Answer A 

(the 0/1 subscripts are there to remind us of 

their Boolean nature), equally CLP-

parameterised. This is very much easier done 

than said, so let us look at our example again. 

By applying [NORM*] to [Ex. 1], we obtain: 

[Ex. 2]  Question  “Is the beer in the fridge?” + 

 Answer  “Yes”=  

Information “The beer is in the fridge” 

Of course, this is not what happens in the 

real world, where one cannot expect a 

querying sender to be able always to 

maximise the content of her questions, for she 

often lacks much more than just a positive or 

negative saturation. However, recall that we 

are disassembling semantic information as a 

given artefact: all the content is already 

provided, and hence some idealization, typical 

of controlled experiments, is perfectly 

reasonable. Recall also that [NORM*] does not 

really involve two agents. This time, imagine 

Mary being able to state that the beer is in the 

fridge only by uttering “is the beer in the 

fridge? Yes”. 

Once again, [NORM*] offers several nice 

advantages for our analysis, four of which will 

be immediately useful for our next step.  

The first advantage is syntactic: following 

standard programming languages,
11

 we can 

now interpret “+”in [POL] and [NORM*] more 

precisely as a concatenation operator, 

whereby a string Q and a string A are locked 

together to form a longer string i.  

The second advantage is semantic: it is 

now easy to see that it is really Q and not A 

that sets the scope of the CLP parameters. A 

Boolean answer can only endorse the context 

(C) in which, the level of abstraction (LoA) at 

which, and the purpose (P) for which the 

Boolean question is formulated; it can neither 

change nor challenge them. So we can revise 

[NORM*] thus: 

[NORM]     [Q + R]
CLP norm

 
0/1

CLP

0/1 AQ  
 

The third advantage is set-theoretic: the 

normalization transforms the relation r “is 

correctly saturated by” into a function f from a 

still countable domain of Boolean questions A 

{Q | Q  A} to a codomain of only two possible 

Boolean answers {Yes, No}. Figure 2 provides 

a graphical illustration. 

 

 

Figure 2: The function f (= is correctly saturated by) 

assigns to each Boolean question Q in A exactly one 

Boolean answer (either Yes or No) in B. Note that Q3, for 

example, corresponds to a negative truth, e.g. “the red 

                                                      
11

 For example in BASIC, C++, Java, Pascal, and 

Python.  
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wine is not in the fridge” in the case in which the fridge 

does not contain any red wine  

Correctness is now a functional concept, 

but it is still premature to investigate it. At this 

stage, what matters is that the dramatic 

downsizing of the codomain of the function 

represents the extensional counterpart of a 

fourth, informational advantage: [NORM] shifts 

all the content in i to Q. We have seen that 

this re-location of content is what motivates 

the normalization in the first place. To 

understand how it works and why it is useful, 

we need to recall a few other elementary facts 

in information theory. 

As is well-known, given a set of N 

equiprobable symbols, information theory 

quantifies the amount of information in a 

symbol thus: 

log2 (N) = bits of information per symbol 

It follows that a coin (N = 2), by producing a 

head (h) or tail (t), delivers at most (if it is fair) 

1 bit of information, whereas two coins (N = 

4), deliver at most (again, if they are both fair) 

2 bits of information (e.g. <h, t>), and so forth.  

Imagine now a biased coin, which makes 

obtaining h more likely. The more biased the 

coin is, the more likely h is, the less 

information is provided by the answer, the 

smaller the information deficit becomes, up to 

the point when, if both sides of the coin are 

heads, the bias is total, the probability of h is 

1, the information conveyed by h is 0 bit and 

so is the receiver’s information deficit. All this 

means that, since [NORM] transforms queries 

into yes/no questions that can be answered 

by tossing a coin A with different degrees of 

bias, the worst scenario is one in which Q 

corresponds to an information deficit that 

requires at most 1 bit of information from A to 

be saturated. However, even a A0/1 worth a 

full bit of information fails to add anything, in 

terms of semantic content, to what is already 

contained in Q. It follows that, whatever the 

specific semantic content in i is, [NORM] shifts 

it entirely to Q, exactly as we wished.  

As a consequence, we now have an 

intuitive way of defining semantic content as 

unsaturated information or, more formally: 

[CONT] Content in i
CLP

 = Content in 
CLP

0/1Q
 

 = i
CLP

 –A0/1  

 = i
CLP

–n bit of information, for n = 0, 1 

We have seen the case in which n = 1. For 

n = 0, the semantic information i
CLP

, its 

content and the content in 
CLP

0/1Q overlap: this 

is the case with rhetorical questions (“are you 

joking?” when used to assert that you are 

joking), pseudo-questions (“could you close 

the door please?” asked in terms of a polite 

request instead of “I would like you to close 

the door”), self-answering questions (“were 

the four evangelists more than three?”) and 

tautological questions (“is a = a?” or “are 

bachelors unmarried?” where the noun and 

the qualification are both used not 

mentioned). Still following [CONT], it becomes 

easy to see how p and ¬ p may have exactly 

the same semantic content while counting as 

very different information. 

[CONT] is not just interesting in itself but 

provides a reassuring test, since it is perfectly 

consistent with a theory of strongly semantic 

information (Floridi (2004c)). In particular, it 

shows that tautologies and contradictions are 

pure semantic contents, equally uninformative 

or, to phrase it differently, that they provide no 

semantic information about their referents, 

over and above their contents (in both cases 

the coin we are tossing has two identical 

sides, as it were). This is as it should be, so 

our reverse engineering seems to be 

proceeding in the right direction. 

5. Fourth step: Verification and 

Validation 

We have now disassembled semantic 

information into two components. By 

combining [POL] and [NORM], the result can be 

more succinctly formulated thus: 

[PN] i
CLP

= 0/1

CLP

0/1 AQ  
 

Let us now scrutinize each component 

separately.  

On the one hand, we have seen that Q0/1
 

sets the CLP parameters. Since it provides all 

the content in i, Q0/1
 
also identifies its referent, 

that is, what i is about. We can express all this 

more precisely by saying that 
CLP

0/1Q  
identifies 

a system s (the referent of i) and provides all 

the semantic content (the content in i) for a 
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model of s (namely, 
0/1

CLP

0/1 AQ ) within a 

given context, at a particular LoA and for a 

purpose. 

On the other hand, although 
CLP

0/1Q in [PN] is 

still neither a test nor a request for 

confirmation but a request for saturation, 

clearly the sort of saturation in question can 

no longer be a matter of content, as it was in 

[POL]. A0/1 acts only as a Boolean key, that 

either fails to apply at all (see ¬ A0/1 in Figure 

3) or that applies and then either locks or 

unlocks the content provided by 
CLP

0/1Q , thus 

generating a partial model (henceforth just 

model) of the targeted system. Once again, a 

conceptual distinction and some technical 

vocabulary from software engineering (Fox 

(2007)) can help to clarify this crucial point. 

Software Verification and Validation (V&V) 

is the overall process of checking the “fitness 

for purpose” of an artefact, by ensuring that 

the software being developed or modified:  

 

a) complies with some given specifications, 
regulations or pre-conditions imposed at 
the start of the development process; and 

b) accomplishes its intended purpose, 
meeting its requirements. 

 

The two phases are complementary.  

In phase (a), called verification (no relation 

at all with the philosophical concept), one 

checks whether one is constructing (or has 

constructed) what one has (or had) planned to 

construct, that is, whether the artefact is being 

developed in the right way. This means 

evaluating the consistency, completeness and 

correctness of the software during the stages 

of its development life cycle. 

In phase (b), known as validation (again, no 

relation with the logical concept either), one 

checks whether one is constructing what is 

required, that is, whether the right artefact is 

being developed. This means evaluating the 

correctness of the final software with respect 

to the user’s needs and requirements. 

The V&V process applies to a variety of 

artefacts and products and helps to clarify the 

twofold role played by A0/1 in [PN]. Let me first 

show how by relying on our example [Ex. 2]. 

Given the question “is the beer in the fridge?”, 

any Boolean answer – independently of 

whether it is “yes” or “no” – implicitly verifies 

(in the V&V sense) that the question complies 

with the pre-conditions (i.e., the specifications) 

regulating its proper formulation, including its 

context, LoA and purpose. A question like “Is 

the fridge in the beer?” fails to qualify as 

something that can receive either a “yes” or a 

“no” answer because it fails the verification 

check, since it blatantly fails to develop the 

semantic artefact in the right way. Once the 

question is verified – once it is shown to have 

been formulated properly – the specific 

answer, either “yes” or “no”, validates (gives a 

green or a red light to) its content. If this 

process seems to be prone to error recall that 

we started by assuming p in order to obtain Q 

and A, so the possibility of re-obtaining p by 

re-combining Q and A is a priori guaranteed 

by hypothesis and sceptical suggestions 

would merely be out of place here. 

All this can be formulated more precisely by 

saying that A0/1
 
saturates 

CLP

0/1Q by implicitly 

verifying its CLP parameters (roughly: both 

“yes” and “no” implicitly signal that the 

question is being asked in the right context, at 

the right LoA and for the right purpose) and 

explicitly validating its content, as a model of 

the system (roughly: “yes” and “no” provide a 

green or a red light for the question 

respectively). Figure 3 summarises how far 

we have progressed in reverse engineering 

semantic information. 
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Figure 3: Summary of the first four steps in the Analysis of semantic information. The process starts with Q0/1 on the left. 

Clearly, a correct saturation consists in a 

correct verification and a correct validation. It 

has taken several clarifications and 

distinctions and quite a bit of technical 

vocabulary, but we have finally reached the 

heart of our problem.  

6. Step five: Correctness  

Let us quickly review our progress. 

Simplifying, we now know that p qualifies as 

semantic information about a system s if and 

only if p is true; that p is true if and only if A 

correctly saturates the Boolean question Q 

corresponding to p; and that A correctly 

saturates Q if and only if it correctly verifies 

and validates it, thus generating an adequate 

model m of s. Having reduced truth (of 

semantic information) to adequacy (of the 

corresponding model m) via correctness (of A 

with respect to Q), our next challenge is the 

analysis of the correctness of A.  

The challenge consists in negotiating two 

crossroads in a row. The first is represented 

by the twofold correctness of the saturation. 

Let me just highlight the fact that the correct 

verification of Q by A is a formal precondition 

for the development of an adequate model m 

of the targeted system s: it is necessary for, 

but does not contribute to, the truthfulness of 

i. In other words, the analysis of the 

correctness of the verification cannot help us 

in understanding what it means for semantic 

information to be truthful. At this crossroad, 

the really interesting path is represented by 

the correct validation of Q by A. By following 

it, we encounter the second crossroad, 

represented by two further alternatives. For 

now we can either analyse correctness of the 

validation in terms of some concept of truth, 

thus showing consistency but also failing to 

provide a non-circular analysis of what it 

means for semantic information to be true. Or 

we can move forward, and check whether a 

further reduction of the correctness of the 

validation and hence of the adequacy of the 

issuing model in terms that are truth-poietic 

but not truth-dependent is possible. Let us 

quickly review the circular path first. 

A useful way to test whether our reverse 

engineering process is still on the right track is 

by showing that we have not lost touch with 

our starting point. Statistics provides the 

standard analysis of what it means for a 

model to be adequate (Freedman et al. 

(2007)). A model is adequate with respect to 

its target system if it is valid. This is now the 

statistical (not the software engineering or the 

logical) concept of validity, which is to be 

understood as the result of a combination of 

accuracy and precision, two other technical 

concepts borrowed from statistics. Although 

one might have the impression that we are 

actually gaining some new ground, it is easy 

to see that this road only leads back to our 

starting point. For statistical accuracy is the 

degree of conformity of a measure or 

calculated parameter (belonging to the model) 

to its actual, that is, true, value (belonging to 

the system). And statistical precision is the 

degree to which further measurements or 
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calculations show the same or similar results 

(this is why it is also called reproducibility or 

repeatability). So it turns out that the statistical 

concepts of validity, accuracy and precision – 

even assuming that we could adapt them to 

our less quantitative needs and hence exploit 

them to clarify what we mean by an adequate 

model – ultimately presuppose a truth-

dependent relation of conformity and hence 

cannot provide a foundational analysis of truth 

itself without begging the question. The silver 

lining in all this is that such internal coherence 

is reassuring: we have not got lost in some 

conceptual wilderness, while searching for the 

mechanism that generates semantic 

information. Encouraged by the knowledge 

that we could still go back to square one 

should we wish to do so, let us not press the 

panic button but push forward.   

The second path should lead us away from 

semantics and epistemology, if we want to 

avoid ending up back where we started, and 

take us into the realm of pragmatics, that is, 

the realm of actual and hopefully successful 

interactions – between an agent a holding the 

information that p, the model m generated by 

p, and the system s modelled by m – that can 

provide some exogenous grounding for the 

evaluation of the quality of the model itself. In 

order to achieve this, I shall ask the reader to 

bear with me a bit longer, as I need to 

introduce two more technical concepts to 

make sense of such interactions. 

One is that of proxy, and is borrowed from 

Information and Communication Technology 

(Luotonen (1998)). Technically, it refers to a 

computer agent (e.g., a network service) 

authorized to act on behalf of another agent 

(the client), e.g., by allowing another computer 

to make indirect network connections to other 

network services (the server). In this sense, a 

proxy can be an interface for services that are 

remote, resource-intensive, or otherwise 

difficult to use directly. Note that the “proxy-

ing” system need not be a copy, an image, a 

representation or a reproduction of the “proxy-

ed” system (the client). 

The other concept is that of commutative 

diagram, and is borrowed from category 

theory (Barr and Wells (1999)). Technically, it 

refers to a diagram of objects (vertices) and 

morphisms (arrows) such that, when selecting 

two vertices, one can follow any directed path 

through the diagram and obtain the same 

result by composition. 

Adapting these two concepts to our needs, 

we can now reverse engineer the correctness 

of the validation, and hence the adequacy of 

the ensuing model, in terms of the 

commutativity of the accessibility relation, thus 

(see Figure 4 for a more intuitive presentation, 

all Greek letters in [COR] refer to paths in the 

diagram in Figure 4): 

[COR]  A0/1 correctly validates CLP

0/1Q about a 

target system s identified by CLP

0/1Q if 

and only if CLP

0/1Q + A0/1 generates (β) 

an adequate model m of s; and m is 

an adequate model of s if and only if 

m is a proxy (δ) of s such that, if a 

holds (α) CLP

0/1Q + A0/1, then a’s 

proximal access (γ) to m commutes 

with a’s distal access (ε) to s. 

 

 

Figure 4: The meaning of [COR]. Q+A is a simplification for 
CLP

0/1Q + A0/1. 

[COR] offers two advantages and raises a 

problem. The first advantage is that it finally 

introduces an explicit reference to an informee 

a. This is crucial, since semantic information 



154 Luciano Floridi 

CC: Creative Commons License, 2009. 

is an objective (i.e., not subjective) but also 

liminal (that is, neither internal nor external) 

and relational (that is, neither absolute nor 

relative) concept, like food. It makes little 

sense to talk about the presence and nature 

of food without any reference to the specific 

type of feeder. Likewise, something counts as 

semantic information only with respect to a 

specific type of informee.  

The second advantage is that [COR] 

explains the well-known fact that semantic 

information provides distal access to its target. 

If the agent in the bedroom upstairs asks 

whether the beer is located in the fridge, and 

the agent in the kitchen downstairs answers 

positively, then the agent upstairs, by having 

proximal access to this overall piece of 

information, gains distal access to the 

presence of the beer in the fridge, as long as 

the answer is correct. [COR] merely combines 

this into a single agent’s informative state. 

The problem concerns the interpretation of 

the relation of distal and proximal 

accessibility. If we were to interpret it 

alethically or epistemically this would 

obviously fail to take us off the semantic 

merry-go-round and, sooner rather than later, 

we would be sent back where we came from. 

The good news is that we do not need to go 

down that modal road. On the contrary, the 

sort of accessibility at stake here is a matter of 

pragmatic or factual interaction, which 

provides an exogenous grounding of 

correctness. It is the one that we find specified 

in computer science, where accessibility 

refers to the actual permission to read 

(technically, sense and retrieve) and/or write 

(again, technically modify and record) data as 

a physical process. The result is that a’s 

proximal access to m commutes with a’s distal 

access to s if and only if a can read/write s by 

reading/writing m. 

The writing of s through the writing of m is 

admittedly rare, but it is useful to illustrate it in 

order to convey the sense of concrete 

interaction with the targeted system that is 

involved. Thus, we have left behind a magic 

culture that considered it an ordinary 

phenomenon (cf. the practice of sticking pins 

in a doll as a method of cursing an individual). 

Nevertheless, self-fulfilling prophecies (Bill 

Gates confessing that “Microsoft’s shares are 

overvalued”), performative sentences (the 

baptising priest declaring that “the name of 

this girl is Mary”), magic-placebo formulae 

(the guru concluding that “you are now 

healed”), authoritative-fictional descriptions 

(“Sherlock Holmes never visited the Bodleian 

Library” written by Conan Doyle), God’s 

intellectual intuition that p, according to Kant, 

and other ways of “doing things with words” 

(“this train is not leaving the station” uttered by 

a dictator) are a good reminder that it is far 

from impossible to modify/record a system by 

accessing only its model. Of course, access to 

m is most commonly used in order to read 

(i.e., sense and retrieve) s by reading (ditto) 

m. One gains distal access to (part of) the 

actual, physical system represented by the 

fridge in the kitchen and its contents (one 

senses and retrieves the data in question at a 

distance) by gaining proximal access to its 

(partial) model represented by the semantic 

information “the beer is in the fridge”. A way of 

conveying the same point is by relying on a 

subjunctive formulation: the proximal 

read/write access to m as a proxy of s 

commutes with the distal read/write access to 

s if and only by having read/write access to m 

one were having read/write access to s. This 

happens in space as well as time: imagine the 

question being “Will the train leave from 

platform one?” and the answer being “yes”. 

Semantic information may be seen as a way 

of being telepresent (Floridi (2005b)). 

We needed actual interaction with the 

system being modelled in order to ground 

exogenously the correctness of the (validation 

provided by the) answer to the question 

pertaining to it, and we have now obtained it. 

Our toiling is almost over. Putting together this 

last piece of our jigsaw puzzle, we obtain 

Figure 5 (the reader may check that this is 

simply the result of merging Figure 3 and 

Figure 4, even if this may not be immediately 

obvious visually): 
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Figure 5: The Correctness Theory of Truth.

Figure 5 represents the blueprint of the 

mechanism that underlies the truthful nature 

of semantic information. If we apply it to our 

example, we obtain: 

 

1. “the beer is in the fridge” qualifies as 
semantic information if and only if 

2. “the beer is in the fridge” is true; this is the 
case if and only if 

3. “yes” is the correct answer to (i.e., correctly 
saturates by correctly verifying and 
validating) the question “is the beer in the 
fridge?”; this is the case if and only if 

4. “is the beer in the fridge?” + “yes” generate 
an adequate model m of the relevant 
system s; this is the case if and only if  

5. m is a proxy of s and proximal access to m 
provides distal access to s; and finally this 

is the case if and only if 

6. reading/writing m enables one to read/write 
s. 

 
That is, if “the beer is in the fridge” qualifies 

as semantic information, then holding that 

semantic information is tantamount to 

accessing the particular feature of the system 

addressed by the model which, in our 

example, is the location of the beer inside the 

fridge. 

7. Conclusion 

We have come to the end of a rather long 

journey. The hope is that the effort might have 

been rewarding both in itself, if it has been 

clear enough, and in terms of the final result, if 

it has been sufficiently convincing. At this 

point, the reader will probably wish me to 

keep this conclusion as short as possible. I 

shall oblige, by adding only a final comment.  

Theories of truth often seem to be 

developed with passive viewers of an outside 

world in mind, detached observers, whether 

inside or outside Plato’s cave, TV watchers, 

radio listeners, movie goers, in short, systems 

users, according to the computer science 

terminology favoured in this article. The 

correctness theory of truth, proposed in the 

previous pages, should rather be seen as an 

attempt to cater for a different sort of 

customer, namely embodied and embedded, 

creative agents, who interact with reality, 

shape and build it, Plato’s artisans, writers not 

just readers, players not audience, in short 

systems designers. To these customers, truth 

is about constructing and handling artefacts 

and interacting with them successfully, not 

merely experiencing them passively. 

Unfortunately, this is not very Greek, but it is 

still a very respectable tradition to which both 

Russell and Tarski belong, insofar as their 
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groundwork in model theory concerned the 

design of systems.
12

 

                                                      
12

 A first version of the paper was then presented at 

the I International Meeting of Experts in Information 

Theories (Leon, Spain, 6-7 November, 2008) and I am 

very grateful to Francisco Salto for his kind invitation and 

to the audience for the lively and valuable discussion. I 

would also like to acknowledge the help, useful comments 

and criticisms by Patrick Allo, Mark Jago, Sebastian 

 

                                                                            

Sequoiah-Grayson, and Matteo Turilli. I remain deeply 

indebted to Michael Dummett and Susan Haack for their 

clarifications and feedback, which date to almost twenty 

years ago. I am afraid this paper has been a work in 

progress for quite some time. Joanna Gillies kindly 

copyedited the last version. All the aforementioned people 

helped me to improve the paper substantially but they are 

not responsible for any remaining mistakes. 
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"Mathematics does not practically appear in 
physiology, ethology, psychology or social 
science, if it is not in the form of statistics 
recipes whose legitimacy is suspected. There 
is only an exception: the mathematical 
economy, with Walras-Pareto’s model of 
economic change, leading to outline 
interesting theoretical problems (…). 
(…) 
Indeed, specialists know about this relatively 
quick degradation of the possibilities of 
mathematical tools (…), but the issue is rarely 
known by general public. 
(…) 
From the perspective of the internal use, (…) 
the techniques of approximated mathematics 
(approximation) make possible the emerging 
of a significant scientific production. Every 
attempt of quantitative modelling, either if it 
has foundations or if it is little or poorly 
founded, may encourage scientific 
publication. (Thom, 1984, p.139) 

y starting this presentation with a 
reference to the mathematician René 
Thom, I would like to show from the very 

beginning –if you allow me to speak in 
first person– the theoretical and formalizing 
character of this investigation, yet being 
conscious of the varied risks –even practical– 
that such endeavour brings. If –as Paul 
Feyerabend (1981) asserted– the scientific 
activity has really something to do with a kind 
of life, there is probably no other way to 
understand my scientific and academic path.   

Since the beginning of my academic life as 
physicist and lecturer in sciences of (social) 
communication, the classical work of Shannon 
and Weaver (1949) attracted my attention that 
was mostly a constant bibliographical 
reference in the national and international 
scientific production of my academic area. 
Often the investigated issue did not justify the 
inclusion of the reference, which was a mere 
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entry of a bibliographical digest. Other times, 
when there were better reasons to do it, the 
topic was dispatched, yet recognizing the 
merit of having opened a road, by saying 
almost a priori: that this road was already 
exhausted; that the mathematical model of 
communication was only valid for engineering; 
that it was unable to realize the meaning –
which Shannon had explicitly excluded–; and 
that it led us to a “transporter” model of 
communication (both essential aspects for the 
study of social communication). No many 
other arguments were given –speaking in past 
by politeness–, probably due to ignorance of 
the mathematical apparatus, of the 
precedents, of their varying evolution or, 
merely, because it was not any more the 
fashion. In Thomas Kuhn’s terminology (Kuhn, 
1971), the paradigm had already been 
changed. To be elegant, and especially after 
my long dedication to university management, 
I will not give names or works, even 
exceptions, although there are very 
distinguished ones. I think this description is 
enough to portray the interest in formalization 
in my academic field, when I began to walk 
through it. 

But I had the intuition that it should not be 
that way. Thus with the baggage of my 
scientific training and encouraged by one of 
my first "masters", Santiago Montes (rip), I 
intended through crosscurrents to investigate 
the relationships between that mathematical 
information concept and meaning. I tried to 
demonstrate that behind Shannon and 
Weaver there was not necessarily a 
transporter model of communication: the 
model of these authors can also be 
understood as a sharing model. Since then 
and until the present work I have gone 
covering different stages of a study that up to 
now I do not want to consider ended. It is true 
that I was busy with other applied research 
works and that with the elapsing of the years 
my dedication has been less intensive, 
practically absent in the last eight years, since 
I was almost exclusively devoted to my 
executive commitment with the Rey Juan 
Carlos University, as well as to the creation 
and consolidation of a Research Group in 
Communication, Society and Culture 
(GICOMSOC). Nevertheless, I have always 
been prepared somehow, though tangentially, 

to return to what I considered my principal 
work line. I believe this work gave some fruits, 
perhaps modest; the last of them (though 
some years went by) is the one that I will 
expose here. 

But returning to fashions, the theory of 
Shannon and Weaver1 was for a long time 
more than what is now. The concepts and the 
model derived from it deluged various fields of 
knowledge. As I wrote in the introduction to a 
previous work: 

"There was a time in which the 
Mathematical Theory of Communication 
was considered as a "fruitful domain" 
where numerous and various scientific 
disciplines could meet. The scientific 
community received Shannon’s theory 
enthusiastically, and used it as model to 
approach problems in so distant fields as 
Linguistics, Aesthetics or Theology. After 
that initial enthusiasm, perhaps 
exaggerated, the disillusion and the lack 
of interest for what the Shannon’s theory 
actually provides appeared. The 
absence or dearth of valid results, the 
wrong or rushed applications, the lack of 
rigor and perhaps the impatience, 
caused the gradual losing of attention to 
those disciplines. 
(…) 
A prudential time has already been 
elapsed since its apparent depletion (the 
beginning of the interdisciplinary declivity 
of the mathematical theory of 
communication can arbitrarily be located 
in the International Colloquium of 
Royaumont, 1965), going through a 
period in which information theory has 
been developed without the distortion of 
an excessive attention of foreign 
disciplines. At the same time, other 
processes have been explored in the 
formal study of human communication. 
Therefore, it is now useful and 
convenient returning to outline the study 
of human communication from the 
                                                      
1 To simplify this introduction, I only mention these 

authors, although before, meanwhile and after Shannon & 
Weaver, there were actually many scientists who have 
struggled to develop this trend. Just to mention some of 
them: Hartley, Nyquist, Küpfmüller, Ashby, Wiener, von 
Bertalanffy, Bar-Hillel, Carnap, Jakobson, Hintikka, etc. 
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perspective of the Mathematical Theory 
of Communication."  (Pérez-Amat, 1990, 
pp. VI-VII) 
As I had indicated in the previous 

reference, the beginning of the academic 
forgetfulness of the Mathematical Theory of 
Communication may be located in the 
International Colloquium of Royaumont in 
1965 (Couffignal, 1965). But a certain and 
brief recovery of the interdisciplinary interest 
happened in the seminars celebrated in the 
Faculty of Information Sciences at the 
University Complutense de Madrid, sponsored 
by the Spanish General Direction of Scientific 
and Technical Research (DGICYT), during the 
academic years of 1992/93 and 1993/94 
(Cafaffarel, 1996), in which I had the honour 
of participating. Meanwhile, my work was 
developed in a certain –though productive– 
loneliness, as it was proved by the fact that in 
these years, beyond the mentioned seminars, 
I only found two works similar to mine in the 
academic area of social communication 
sciences in Spain. I am referring to the 
Doctoral Thesis defended at the University 
Complutense by Juan Miguel Aguado (1998), 
who is now an associate professor at the 
University of Murcia, as well as to the 
investigation on "Chaos and Communication" 
by Ismael Roldán (1999) at the University of 
Seville. 

This framework of scientific and academic 
"life" places the present investigation, which is 
related to: 1) my comprehension of meaning, 
or sense –if preferred–; 2) the semiotic-
cybernetics construction of a model of user 
communication and of the communication 
itself; 3) the elaboration of a formal model for 
the analysis of the semantic-pragmatic 
information. 

To conclude this introduction, I will give 
myself the permission to quote "something" 
only obliquely related to what I have been 
arguing, but which underlines the idea that 
there is a relationship between mathematics 
and communication, between mathematics 
and journalism. The author of the quote is the 
American mathematician John Allen Paulos, 
who wrote: 

“It’s time to let the secret out: 
Mathematics is not primarily a matter of 
plugging numbers into formulas and 

performing rote computations. It is a way 
of thinking and questioning that may be 
unfamiliar to many of us, but is available 
to almost all of us. 
As we will see, "Number stories" 
complement, deepen, and regularly 
undermine "people stories." The notions 
of probability and randomness can 
enhance articles on crime, health risks, 
or other societal obsessions. Logic and 
self-reference may help to clarify the 
hazards of celebrity, media spin control, 
and reportorial involvement in the news. 
Business finance, the multiplication 
principle, and simple arithmetic point up 
consumer fallacies, electoral tricks, and 
sport myths. Chaos and nonlinear 
dynamics suggest how difficult and 
frequently worthless economic and 
environmental predictions are. And 
mathematically pertinent notions from 
philosophy and psychology provide 
perspective on a variety of public issues. 
All these ideas give us a revealing, albeit 
oblique, slant on the traditional Who, 
What, Where, When, Why and How of 
the journalist's craft.” (Paulos, 2001, 
p.11). 

1. A SEMANTIC - PRAGMATIC MODEL 
FOR INFORMATION ANALYSIS 

"The fact that one cannot interpret a 
discourse unless one can follow it, 
suggests that an algorithm which could 
interpret an arbitrary discourse would 
have to be “smart” enough to survey all 
the possible rational, semirational and 
not-so-far-from-rational-to-be-somehow 
intelligible discourses that physically 
possible creatures could physically 
possible construct." (Putnam, 2000, p. 
87) 
In previous works (Pérez-Amat, 1996), I 

outlined the theoretical path –basically 
epistemological– that allowed me: 1) to clarify 
the relationships between information and 
meaning; 2) to establish some solid bases 
that enable the construction of a 
(mathematical) theory of information, which 
would take into account the actual role played 
in human communication by meaning –a 
certain meaning notion– or sense –if 
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preferred–. Part of that effort is already done, 
and it is only left here the gathering of pieces 
in the theoretical "puzzle", as well as the 
formulation of a proposal that could lead 
towards an analytical semantic-pragmatic 
model of information. 

Before undertaking the exposition of this 
stage in our research, it is convenient to recall 
some of the conclusions reached so far 
concerning the basic concepts determining 
the aims of the work. In its most general 
sense, information can be understood as that 
reducing uncertainty, whatever its origin might 
be. In the field of human communication, the 
information only makes sense if it is framed 
within a finished or intentional action. Thus, 
for the study of human communication, 
information has to be defined as that which 
decreases uncertainty with regard to some 
kind or model of intentionality. As far as it is 
concerned, meaning is a problematic notion, 
whose study should be outlined from the 
empirical perspective of the use of language. 
In order to do it, not only a satisfactory model 
of the user of language is needed, but a 
satisfactory communication model as well. 

1.1. [Belis’ Quantitative-Qualitative 
Information Approach]2 

A good starting point to search for the 
"satisfaction" of such models is the Mariana 
Belis’ notion of semantic source (Belis, 1975). 
But before and due to the requirements of the 
ulterior analysis, let us see an extension of 
Shannon’s amount of information, which in a 
certain epistemological frame may be 
characterized as pragmatic information 
(Pérez-Amat, 1990, pp. 448-464). However, in 
order to avoid sterile discussions, I will 
designate it as their authors, M. Belis and S. 
Guiaşu, quantitative-qualitative measure of 
the information (Belis and Giaşu, 1968). This 
deals with the information measure, whose 
initial cybernetic pose can be summarized in 
the following terms: 

                                                      
2 N.T.: The Spanish original paper –which appeared in 

Díaz & Salto (eds.), ¿Qué es información?– was 
structured in only two main paragraphs: a first non-
entitled one (originally called presentation) corresponding 
to the first lines, then the one designed by §1. Aiming 
clarity, we have structured paragraph §1 using titles 
between brackets. 

"The cybernetics analogy between man 
and machine consists (…) in the fact that 
both are control systems. This means 
that information is transmitted and 
processed towards an objective, and 
control signals should be efficient with 
respect to it. All the activity of a 
cybernetic system (biological or 
technological) is aimed at the 
achievement of an objective. Thus, the 
system must have a criterion of 
qualitative discrimination of signals (….) 
The cybernetic criterion for discrimination 
of signals is represented through 
relevancy, meaning or utility of 
information (…) with respect to the 
objective. 
The occurrence of an event reduces a 
double uncertainty: the quantitative 
uncertainty concerning its probability 
occurrence, and the qualitative one 
concerning its utility for the achievement 
of the objective.” (Ibid, p. 353) 
Let there be a finite set of events E1, E2,.…, 

En, with their corresponding –objective– 
probabilities of occurrence p1, p2, …, pn, and 
their corresponding –subjective– utilities with 
respect to a given objective u1, u2,…, un.. The 
occurrence of an individual event provides an 
information I, whose measure is defined as a 
function of probability and utility: I = I(u,p). 
This function must satisfy two obvious 
properties. First: let E and F be two 
independent events, whose probabilities of 
occurrence are p and q, respectively. Since 
the probability of the event set (E ∩ F) is 
equal to the product of the probabilities of the 
independent events (p⋅q), if the events are 
undistinguished with respect to the utility, that 
is to say, if all events, including the event set, 
have the same utility u, then the information of 
the event set must be equal to the sum of the 
information of the independent events: 

I(u, p⋅q) = I(u, p) + I(u, q) 

Second: if the utility u of an event is 
increased in a given value, λ⋅u (λ ≥ 0), then 
the information provided by that event must 
be increased in the same value: 

I(λ⋅u, p) = λ⋅ I(u, p) 

where it can be deduced that, 
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∀ u ≥ 0  and  0 ≤ p ≤ 1,   I (u, p) = u⋅I (1, p) 

If in the expression of the first property that 
must satisfy this quantitative-qualitative 
measure of information, I make the utility 
equal to unit, we obtain: 

I(1, p⋅q) = I(1, p) + I(1 ,q) 

And if I make the function I(1, p) 
logarithmically depending on probability, 

I(1, p) = F(log p) 

then,  

F(log p⋅q) = F(log p) + F(log q) 

And if this equation takes into account the 
property of the logarithm of a product, then it 
will be transformed in:  

F (log p + log q) = F (log p) + F (log q) 

whose unique continuous solution is: 

F (log p) = a log p 

where “a” is an arbitrary constant. Thus, the 
expression deduced from the second 
property, which this measure must satisfy, will 
now take the form: 

I (u, p) = u⋅I (1, p) = u F (log p) = a⋅u log p 

And if I now consider that a is an arbitrary 
constant, it can be made that a = –K, through 
which we can obtain the desired measure of 
information provided by the occurrence of an 
individual event: 

I (u, p) = – K⋅u log p 

For extension, the mean quantity of 
information, provided by a set of independent 
events, can also be measured quantitatively-
qualitatively as: 
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This quantitative-qualitative measure of 
information, when it is applied to cases of non 
existing intentionality, or it is not taken into 
account (that is to say, when the utility is the 
same and equal to one for every event), is 
converted into Shannon’s measure of entropy, 
as it can be easily proven. 

Let us consider now the already mentioned 
notion of semantic source from Mariana Belis. 
A semantic source of information is defined by 
a finite set of symbols, designated as 
dictionary, on which a finite set of combining 
rules applies. These rules, designated as 
grammar, generate a finite set of structures 
(sequences or chains of symbols) that 
constitutes the language of the source. Till 
now, insofar as grammar is translated by a 
distribution of conditional probabilities, there is 
nothing different from Shannon’s source of 
information and from the narrowly related 
grammar of finite states. According to Belis, a 
model as the previous one is insufficient for 
her purposes, because the mere application 
of the finite grammar can syntactically 
produce correct sentences –debatable and 
debated issue, out of the scope of this work–, 
but meaningless. Therefore, to avoid that the 
source of information could generate 
sentences without sense –a debatable issue 
as well–, Belis introduces the concept of 
coherence domain, which she defines –from 
the semantic point of view– as "(…) a set of 
propositions bounded by a common topic, for 
which they are more or less relevant" (Belis, 
1975, p. 264). Mathematically, a coherence 
domain is a fuzzy (sub) set, whose 
characteristic function, designated as 
semantic function, represents the degree of 
relevancy of each structure (sentence) of the 
source language with respect to the common 
topic. 

Let there be s1, s2, …, sm symbols –which 
are also called words– of the dictionary Sm of 
the information semantic source. Let there be 
o1, o2, …, on, the structures or sentences 
produced by application of the rules of the 
grammar G on the symbols of Sm; sentences 
that constitute the language Ln of the source. 
A coherence domain dj in Ln is a fuzzy subset 
of Ln in which the semantic function f(oi) takes 
a value between 0 and 1 for each sentence oi. 
The value f(oi) = 0 represents the absence of 
meaning of oi in the domain dj, while the value 
f(oi) = 1 indicates that the sentence oi  has a 
"great meaning" in dj. 

What does it mean that a sentence holds a 
"great meaning" in a given coherence 
domain? According to the aforementioned 
definitions, it means that the sentence 
belongs clearly to the set of propositions that 
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constitute such coherence domain; that it is 
"absolutely" pertinent or totally relevant for the 
common topic that characterizes the domain. 
But what does it mean common topic? The 
expression is too ambiguous to leave it 
without further explanation. Belis did not 
clarify it more than what has been mentioned 
before, thus tingeing with ambiguity not only 
the definition of coherence domain, but also 
the set of her theoretical position as a whole. I 
will try to give that explanation, or –better 
said– a possible precise interpretation of the 
concept of coherence domain, when I finish 
exploring Belis’ theory. 

Thus, the model of semantic source of 
information also includes a finite set D of 
coherence domains, d1, d2, …, dp,, so that a 
same structure or sentence of the source 
language has associated a semantic function 
that takes different values, though not 
necessarily different, in the different domains 
of D. That is to say, the meaning of a 
sentence depends on the coherence domain 
in which it is produced, which causes that the 
concept of coherence domain will be 
somehow equivalent to the context notion. 
Each semantic source holds a specific 
preference order of the coherence domains, 
which is represented by a finite set of real 
numbers Kj (0≤Kj≤1) that are assigned to each 
domain dj of the source. These numbers are 
designated by Belis as preference 
coefficients. 

This formal model of semantic source of 
information is adapted to describe any 
semantic system whose operating mode is 
either deterministic or not, as producer of 
symbols or transmitter of messages. Within 
the second case, Mariana Belis is especially 
interested by semantic systems that operate 
in a mode that she designates as "stochastic-
controlled" ones, namely, if the election of 
symbols is randomly done –Markov process–, 
although controlled by coherence domains, so 
that the successive sentences, produced by 
the system, have high values of the semantic 
function in the initial coherence domain. All 
this occurs in case the semantic system is a 
source of properly called information, that is to 
say, when the system acts as emitter. When 
the semantic system acts as receiver, the 
model of semantic source continues being 
valid for the description of its operative 

process: the system recognizes and decodes 
signals received by comparing with the 
symbols and structures that, in relation to the 
set of coherence domains, has been stored in 
an operative memory. 

In order to produce communication 
between two semantic systems as those 
conceived by Belis, the situation must satisfy 
two initial conditions, although partially. In 
such case the quantity of transmitted 
information reduces in proportion to the 
degree of incompleteness. These conditions 
are:   

1. Both systems should hold the same 
dictionary and the same grammar, which 
implies that they should produce the same 
sentences, that is to say, they should have the 
same language. 

2. There must be a common coherence 
domain to which both systems assign 
approximately the same preference 
coefficient. 

Let there be two semantic systems A1 and 
A2: 

A1= {S1, G1, L1, D1, K1} 

A2= {S2, G2, L2, D2, K2} 

If the aforementioned initial communicative 
conditions are satisfied, then: 

S1 = S2,  G1 = G2,  L1 = L2 

K0
1 ≈ K0

2 

I will also assume that the successive 
transmission of structures can be treated as a 
Markov process3 of order h, and that the 
communication process is stationary, although 
in finite temporary intervals. Normally, 
communication between systems with 
learning ability is not stationary, and we are 
especially interested in these systems. 
Therefore, the stationarity of the 
communication process should be assumed 
only for finite temporary intervals. If we 
consider each source in absence of the other, 
their characteristic entropies, according to 

                                                      
3 Here, the dependence of the Markov’s process, 

unlike in Shannon’s theory, is not established between 
signals or symbols, but between structures or sentences, 
which implies that the determination of conditional 
probabilities is much more difficult. 
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Belis’ quantitative-qualitative measure of 
information, will be expressed as: 
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where p1(oi | oh) and p2(oi | oh) are the 
conditional probabilities of the structure or 
sentence oi when h structures have already 
been produced by the source A1 and A2 

respectively. 
At the beginning of the communicative 

interaction between the two semantic 
systems, each one of them “ignores” what the 
characteristic entropy of the other is. But they 
do not “ignore” each other. The (subjective) 
knowledge that a semantic system has about 
the other system is represented by the 
reflected entropy, namely, the entropy of a 
source seen by the other. Thus, the reflected 
entropy of A1 (in A2) is: 
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and A2 (in A1): 
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where the second super index indicates 
that the values of the preference coefficient, 
the semantic function and the conditional 
probability are "subjectively" assigned by the 
system, labelled with such super-index, to the 
system, labelled with the first super-index. 
The difference between those "subjective" 
values and the objective values defining the 
initial state of the system, that is, between the 
reflected entropy and the characteristic 
entropy, depends on the initial knowledge of a 
system with respect to the other. This 
knowledge normally increases during the 
communication, since a process of pattern 
recognition is produced in it. Through these 
processes, one of the systems "(…) discovers 
the real probability distribution of the other 
one (…) as well as the values of its 
preference coefficient and of their semantic 
functions" (Belis, 1975, p. 268). 

Simultaneously with that pattern 
recognition, other process is produced in 

communication. Through it, the characteristic 
entropy of a source is modified by the 
presence of the other one. It is the mutual 
influence process, represented by the 
conditional entropy. 

Let p1|2(oi | oh
1, oh

2) be the conditional 
probability that source A1 transmits the 
sentence oi  when previously h sentences 
have been transmitted by A1 and A2; let 
f01|2(oi) be a semantic function corresponding 
to the sentence oi in the coherence domain d0 
of system A1, modified by the presence of the 
system A2; and let K0

1|2 be a preference 
coefficient assigned to the domain d0 for the 
system A1  in presence of the system A2. 
Then, when each system has previously 
transmitted h structures or successive 
sentences, the conditional entropy of A1 in 
presence of A2 is given by: 
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and the conditional entropy of A2 in 
presence of A1: 
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Thus, as the conditional entropy has been 
defined, it is applicable to processes of 
dialogic communication, in which each system 
acts alternatively as transmitter and as 
receiver. Belis, although not explicitly, only 
refers to this kind of communication, what 
does not mean the unsuitability of the model 
for unidirectional communication processes, in 
which a system acts always as transmitter 
and the other as receiver, neither that in such 
processes the influence disappears, although 
it is no longer mutual. The influence of the 
transmitter A1 over the receiver A2 disappears 
–when a semantic system only acts as 
receiver, it makes no sense to speak about 
any of the considered entropy types–, but the 
possibility of influence of the receiver over the 
transmitter is maintained, though certainly 
only in its qualitative aspect (i.e., semantic 
functions and preference coefficients), not in 
its quantitative aspect (i.e., conditional 
probabilities distribution). 

Since the mutual influence is a process that 
elapses simultaneously within transmission, 
the value of the conditional entropy of A1 
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and/or A2 varies continually during 
communication. Consequently, the process of 
pattern recognition, which is simultaneous and 
is interrelated with the mutual influence, 
causes that the reflected entropy evolves 
coupled with the conditional entropy, i.e., it 
continually reflects –starting from the initial 
characteristic entropy– the successive 
conditional entropies of each system. On the 
other hand, pattern recognition produces the 
successive approximation of the value of 
reflected entropy to that of conditional 
entropy. The maximum value of this 
approximation depends on the situation and 
degree of cooperation or antagonism in which 
the communication is carried out. 

The amount of transmitted information from 
a semantic system to other is measured by 
the difference between the conditional entropy 
and the reflected entropy. This quantity will be 
labelled here as semantic transinformation4, 
which –according to Mariana Belis– "(…) 
represents the difference between the 
authentic informational content of a source 
and the knowledge that the other source has 
about it" (Belis, 1975, p. 269). Thus, the 
semantic transinformation from A1 to A2 is: 

2,12|1
2,1 HHT −=  

and the one from A2 to A1: 

1,21|2
1,2 HHT −=  

Now, if the conditional entropy and the 
reflected entropy vary continuously during 
communication, the semantic transinformation 
will do as well, reducing its value as the 
process advances5. Thus: when can the 
semantic transinformation be computed? 
What is easy, and the only possible way in 
cases of unidirectional communication, is to 
make it before the beginning of transmission 
(here it cannot be properly spoken about 
semantic transinformation) and after it 

                                                      
4 The notion of semantic transinformation agrees –with 

particular variations of the considered semantic aspects–  
with the classical definition of mutual information or 
transinformation in the mathematical theory of 
communication and/or information (See Abramson, 1963, 
pp. 124-; Nauta, 1972, p. 194 ; Yaglom, 1969, p.82-). 

5 In case of dialogic communication, usually, each 
transinformation (from A1 to A2 and from A2 to A1) 
gradually decreases its values in a different measure. 

finishes. But this is not useful to observe the 
double evolution of the semantic 
transinformation in cases of dialogic 
communication, even to obtain the total 
amount of transmitted information in both 
directions for such cases. However as we 
defined conditional and reflected entropy, 
there is actually no problem, because 
communication proceeds operatively in the 
model, in h successive stages, where it is 
possible to compute first the reflected entropy 
value and afterwards the semantic 
transinformation one. Those stages 
correspond to the successive cycles in which 
the same system acts as a transmitter and as 
a receiver. The double distribution of the 
values of semantic transinformation allows us 
to observe the evolution of the double process 
of pattern recognition. The total amount of 
(semantic) information being transmitted by 
each system is obtained by adding the 
corresponding values to the semantic 
transinformation in each stage of the 
communication process. 

The parallel evolution of the mutual 
influence process can be observed through 
the values taken by the malleability index in 
the h stages of the communication process. 
This index is obtained subtracting the 
successive values of the conditional entropy 
from the value of the initial characteristic 
entropy of each system. The final value of this 
index, after the last stage of the process, is 
properly known as malleability of the semantic 
system, and permits to distinguish two classes 
of sources or systems: weak systems, with a 
large malleability, i.e., they are easily 
influenced; and strong systems, with a small 
malleability, i.e., they are hardly influenced. 

1.2. [Limits of Belis’ approach] 

This theory of "semantic communication" 
from Mariana Belis, clearly "informational" and 
cybernetically oriented, fits with the cybernetic 
description of semiosis in symbol processing 
systems that I examined in my work of 1990 
(Pérez-Amat, 1990, pp. 320ff), insofar as the 
sets and functions {S, G, L, D, f(o), K(d)} 
defining the semantic source of information 
can be understood as a formal equivalent – 
“informationally" operative– of the cognitive 
adaptive map and of the variable intentional 
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state of the interpreter-systems with symbol 
processing ability. Thus, I believe that the 
cybernetic semiotics can provide the general 
theoretical basis, needed by a model so 
concisely mathematical, as that of Mariana 
Belis, in order to transcend social-
anthropologically the purely formal area of 
artificial languages. We believe it, even 
though, if Doede Nauta (main co-author of 
such cybernetic semiotics) had been asked, 
he would not have admitted the semantic 
nature of such communication model. For 
Nauta, the information at stake in this model 
would not be (meta)-semantic, but semiotic, 
and more specifically, discursive information 
(Nauta, 1972, pp. 63ff)6. However, since this 
discrepancy on information nature is based on 
the weakest component of the theoretical 
construction of Nauta (Pérez-Amat, 1990, pp. 
387-392; Llorens, 1974), it has little effect to 
the support offered to Belis’ model by such 
theory –as a general theoretical framework– 
or by any other able to describe cohesively 
the semiosis process in cybernetic and 
systemic terms. 

Now it is time to ask two successive 
questions: is the Belis’ theory sufficiently 
consistent? And, if this is the case, does it 
totally satisfy our expectations? The ambiguity 
of the coherence domain concept that I 
pointed out before, seems to indicate that 
both answers tend to be negative. Let us 
analyze this issue more in detail. 

According to the formal definition of the 
coherence domain concept, the semantic 
function measures the greater or smaller 
relevancy of the different sentences with 
respect to a "common topic". That is, the 
relevancy is related to the specific core topic 
characterizing each coherence domains of a 
semantic information source that "controls" 
the stochastic production of sentences. 
Consequently, the "common topic" constitutes 
the central axis, assumed to articulate a whole 
communication process, so that for every 
communication –insofar as closed process–, a 
constraint of containing only thematic and 
textual unit has to be presupposed. Even 
though, it is a dialogue or a nonsensical 
discussion. In other words, each thematic unit 

                                                      
6 As a summary, see the chart No. 19, “The place of 

information in semiotics”. 

of a text determines a complete 
communication cycle. 

Furthermore, the formal definition of 
coherence domain demands other limitation, 
since, according to the model of semantic 
source, each of them holds a finite number of 
coherence domains. Therefore, a semantic 
source will only be able to communicate 
intentionally about a finite number of "topics". 
On the other hand, Belis explicitly admits that 
his concept of coherence domain is in a 
certain way equivalent to the notion of 
context. She does not tell us which class of 
context, but, as seen before, it can only be a 
thematically limited context, of semantic-
linguistic nature. 

Accepting a certain dose of reductionism –a 
drawback we have to live with, though only in 
a certain degree–, if the operative definition of 
the concept of coherence domain and the 
stochastic-controlled proceeding mode of 
semantic systems seemed to assure the 
sense of all possible sentences we might not 
have much to object. But that is not the case, 
since they can only assure the significance, 
i.e., the relevancy of each sentence regarding 
a central common topic. However, as said 
before, the need of that double warranty is 
just what justifies the incorporation of the 
coherence domain concept. 

It might be the case that Belis had assumed 
the sense of all sentences which could be 
produced in his model of "semantic 
communication". That seems to be pointed 
out when, in the definition of semantic source, 
he includes a finite set Ln constituted by the 
unique n structures or sentences that can 
been generated by the source in any 
circumstance. But in such a case, since the n 
sentences are composed from the m symbols 
or words of the dictionary through application 
of a finite set of grammatical rules, Belis 
should assume a grammar (maybe 
transformational or of other type), whose 
recursive rules only produce meaningful 
sentences. However, it does not happen in 
the finite states grammar, based on the same 
Markov process he uses to elaborate his 
theory. Thus, the theory of the "semantic 
communication" would have an 
epistemological hybrid nature, since on the 
one hand, it makes effective use of a 
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Markovian "grammar" in the textual level –if I 
am allowed to use the term–, and on the other 
hand, it would need to presuppose a grammar 
of other type in the sentence level, which –I 
think– might be qualified at least as eccentric. 

However, we do not believe that Belis has 
so heterogeneous conception –in spite of the 
fact that her text offers signs pointing to this 
direction–, because it also gives samples of 
the contrary with affirmations as the following: 

“The mere application of the grammar 
may generate sentences, which are right 
from the syntactic point of view but 
meaningless. We introduced the concept 
of coherence domain to include the (…) 
meaning”.7 (Belis, 1975, p. 264) 

It seems that the stochastic-controlled 
proceeding mode not only relates to the 
successive production of the text sentences, 
but also to the production of the sequences of 
symbols or words, i.e., sentences, which send 
us back to the previous issue about whether 
the model can guarantee or not the sense of 
all its possible sentences. In principle, my 
posture concerning this issue is something 
pessimistic, because, as I previously 
indicated, the values of the semantic function 
only represent the greater or smaller 
relevancy of the successive sentences with 
respect to a central topic. Though certainly, if 
the relevancy is guaranteed –in whatever 
degree, normally high– with respect to a 
"common topic", it is also assured that the 
sentences have some sense in the coherence 
domain of that "common topic". Indeed, any 
meaningless sentence cannot be relevant with 
regard to that "common topic" or to any other 
one. Consequently, the meaningless 
sentences remain implicitly excluded from the 
model by the assignment of a semantic 
function –semantic value– equal to zero in all 
the coherence domains of the set D. 

Nevertheless, this reasoning, perhaps valid 
for a theoretical strategy of "semantic 
communication" –as that of Belis’ model–, 
more devoted to the “informational” 
performance than to the meanings 
themselves of successive sentences, it is 
absolutely not suited from a semantic-

                                                      
7 NT: Translated from the Spanish version of Pérez-

Amat. 

linguistic perspective, because it makes no 
sense that the meaning of a sentence or its 
lack of meaning be determined by its 
relevancy or irrelevancy regarding all possible 
topics to communicate. From the linguistic 
point of view, Belis’ procedure is improper, 
something like "to build a house starting from 
the roof", because, in order to decide the 
degree of relevancy or irrelevancy of a 
sentence in a domain or given context, it has 
to be previously known that the sentence 
actually holds some meaning, and if that is the 
case, what is(are) that(those) meaning(s) in 
all the possible contexts wherein it could be 
given. 

In any case, when the merely 
"informational" objectives of Belis’ theory –not 
so far from mines– has been observed, the 
inappropriateness that can be linguistically 
attributed to the model of "semantic 
communication" is not so fundamental as to 
reject it totally: as (mathematical) theory of  
information fulfils its objective of including the 
semantic aspects satisfactorily. 

1.3. [Fuzzy nature of semantic 
information] 

Now, is that all what can be said about 
meaning –"informationally" speaking– or is 
there anything else to analyze in this regard? 
Let us imagine a very possible case in Belis’ 
model: two sentences whose values of the 
semantic function will be identical in a same 
coherence domain, but one of them in its 
literal denotative sense and the other in a 
figurative sense. Is the same amount of 
information transmitted with both sentences? 
In terms of the textual coherence, evidently 
yes. But perhaps in terms of the sentences 
themselves, it is not. Is there not any extra 
information that one of them transmits with 
respect to the other; a difference in the 
uncertainty that they reduce? Yes, I think 
there is an added uncertainty reduction, some 
extra information of semantic foundation, 
which –in opposition to Belis’ information–
does not have a probabilistic character under 
the intentional control of a fuzzy variable, 
rather its nature is directly "fuzzy". It is the 
information that I designated as structural in a 
previous work (Pérez-Amat, 1990, pp. 30-38). 
Thus, when a semantic system produces a 
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sentence, the qualitative (semantic) 
information being transmitted has two 
components: first, the one studied by Belis, 
which is related to the degree of textual 
coherence, and another related to the fuzzy or 
diffuse nature of the meaning itself. The 
measurement of this last component and its 
integration in the model of "semantic 
communication" are tasks that exhibit many 
difficulties, but there are fortunately some 
"tools" that might facilitate our attempt to do it, 
though our essay will be no more than 
incomplete. 

Some lines above, I referred –without going 
into details– to the "fuzzy or diffuse nature of 
meaning", but this expression requires some 
clarifying explanations. First, we should 
remark that asserting this expression makes 
no sense if the language of the considered 
semantic source is artificial, and therefore 
holds univocal semantic rules. In such case, 
asserting the existence of a structural 
component of information is also 
meaningless. The diffuse nature of meaning 
can only be asserted for diffuse artificial 
languages8 or, in our concern, for natural 
languages. According to Goguen, natural 
language has a property known as robustness 
(Gouguen, 1975) through which their users 
have the "ability of answering without program 
modification to slightly disturbed or incomplete 
defined situations". In other words, correct 
understanding is not hindered by diffuse 
situations as those of syntactic imperfection of 
sentences: for the comprehension of 
language, it is not necessary the good 
syntactic formation of sentences. 

Now then, the diffuse character does not 
only relates to the language with regard to the 
exhibited robustness against situations of 
syntactic indefiniteness, but also to its 
semantic vagueness, namely the "meaning" of 
words is diffuse, or in other words, accurate 
usage limits can not be traced in most cases. 
Furthermore, this semantic vagueness, this 
"flexibility" of the "meaning" of words, or of its 
sense –if preferred–, mediates decisively in 
the linguistic comprehension, making it easier 
by means of "semantic short-cuts", which 
requires smaller effort. But, what is even more 
important, it makes possible that the 

                                                      
8 See, for example, (Zadeh, 1971) 

comprehension is produced according to the 
principle of maximum meaningfulness of 
sentences in a given context. Concerning this 
issue, it should be remarked that the 
mathematical model of Belis attains –not 
explicitly- this semantic optimization principle 
of Goguen, since the control, executed by the 
coherence domains on the stochastic 
emission and reception of sentences, is done 
by means of selecting those whose semantic 
function has the largest value in the 
considered domain. That is to say, those 
sentences having an optimal significance for 
the context, configured by a specific 
coherence domain, are selected. 

Regarding the fuzzy or diffuse conception 
of lexical meaning, I have already indicated 
(Pérez-Amat, 1990, pp. 205ff) some partial 
works aiming at that direction from various 
theoretical perspectives: the "prototypical 
categories" from Rosch (1978), the Labov’s 
experiments on “cups”, “mugs”, “bowls” and 
“vases” (Labov, 1973), the "semantic hedges" 
from Lakoff (1972), the "linguistic variables" of 
Zadeh’s Quantitative Semantics9, etc. I will 
now tackle a formalization of the "fuzzy 
meaning" that by its mathematical character 
will have a more general application and we 
might integrate within the model of "semantic 
communication" from Mariana Belis. 

1.4. [A quantitative approach to fuzzy 
semantic information] 

In previous works I agreed with Hilary 
Putnam (1983) in his appraisal of the fact that, 
yet being accord with W. V. O. Quine (1953, 
1969, 1973, 1964) concerning the non-
existence of a thing or defined object called 
meaning, the meaning processes can be 
studied through the factors that get involved in 
the transmission of the normal uses of 
language. This transmission is produced by 
communicating a set of prototypical 
categories, namely, the central or core facts 
that, as empirical hypothesis, define the 
"meaning". In such works, I asserted that if 

                                                      
9 A “linguistic variable” is a variable whose values are 

words or sentences of natural or artificial language. For 
example, “age” is a linguistic variable if its values are: 
“young”, “very young”, “more or less young”, etc. Every 
term of a “linguistic variable” is a label of a fuzzy subset in 
a discourse universe (Zadeh 1971, 1975). 
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there are some central facts to teach the 
normal use of words, there must also be some 
other more or less peripheral facts, whose 
knowledge is necessary to communicate in 
less normal circumstances, that is, in contexts 
that are far away from the "denotative 
conceptual norm". 

Now, if –in a much broader context– the 
"meaning" of a term is considered as formed 
by a set of prototypical or core categories, to 
which a value 1 is assigned, and a (finite) 
series of sets of peripheral categories –some 
characteristics can belong to several sets of a 
same meaning-, to which values between 0 
and 1 are assigned in function of the greater 
or smaller distance to the core or centre, then 
we have a definition of "fuzzy meaning". Thus 
"meaning" is represented through a fuzzy 
subset of the partition set of the speech 
universe, whose characteristic function, µ, 
measures the weight representing the 
contribution of each set of facts to the global 
"meaning" of the term. 

I will return now to Belis’ model of semantic 
source. If I want to integrate it with the notion 
of "fuzzy meaning", I should have a semantic 
function10, defined on the symbols or words of 
the source dictionary and representing the 
degree of "indefiniteness" or ambiguity of its 
"meaning". The first way for obtaining such 
function, which I will refer by g(s), is by means 
of calculating the indefiniteness or mean 
ambiguity of the diffuse subset representing 
the "meaning" of each symbol or word s: 

∑
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The previous function, whose values 
fluctuate between 0 and 1, can be interpreted 
as the characteristic function of the symbols 
subsets making up the structures or 
sentences of the source language. Each 
sentence of the source language Ln is formed 
by a sequence of symbols of the dictionary 
Sm; the set of symbols taking part in each 
sequence can be considered as a diffuse 
subset of Sm, in which the characteristic 
function, g(s), is a semantic function 
representing the indefiniteness or previous 

                                                      
10 For Belis’ semantic function, I propose the more 

appropriate name of textual function. 

ambiguity provided to the sequence by the 
"meaning" of each symbol. When the source 
transmits or produces a sentence in a given 
coherence domain, each symbol or word 
attains a sense (supposedly accurate), so that 
an uncertainty reduction is achieved, i.e., a 
structural information is transmitted, which 
can be measured by the non probabilistic 
entropy defined by Luca and Termini (Luca, 
1972). Thus, the amount of transmitted 
(semantic) structural information for each 
sentence oi, generated by a source in a 
communication process, will be given by the 
following equation: 
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where S(g) is the function of Shannon: 
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and B is a constant which, in case of being 
a normalized entropy and substituting the 
base e of Napierian logarithms in Shannon’s 
function by 2, has the value: 
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Since h sentences will be transmitted in 
each direction in the h steps of the complete 
communication process, then the final 
semantic transinformation will be given by: 
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Now then, this mode of facing the problem 
is not completely satisfactory since the 
structural information transmitted by each 
sentence is always the same, independently 
of the coherence domain wherein it is 
produced. To solve this insufficiency I have to 
proceed avoiding one of the given steps, 
namely that of working with the average 
indefiniteness of symbols. If the coherence 
domain, preferred by the source, controls 
textually the stochastic transmission of 
sentences, it must also control its "meaning", 
that is, it must determine the set of more or 
less central characteristics through which 
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each symbol contributes in the "meaning" of 
that sentence. Thus, it is no longer the 
average function g, but µ instead, which plays 
the semantic function roll, so that the quantity 
of structural information transmitted by each 
sentence oi in a given domain dj is given –
according to Luca and Termini’s normalized 
computation– by the following equation: 
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This type of measuring structural 
information is not context independent, since 
each sentence provides a quantity of 
semantic transinformation that –in principle– 
does not have to be the same in every 
coherence domain where it could be 

produced. Furthermore, counting with function 
µ –insofar as determined by empirical 
hypothesis–, we are now in conditions of 
assuming that the processes of pattern 
recognition and of mutual influence also relate 
to semantic definition or indefiniteness. So 
that the structural component of information, 
the entropy ψ, is now added, with the 
variations imposed by such processes, to the 
conditional entropy and to the reflected 
entropy of Belis in each stage of the 
communication process, constituting thus the 
new conditional and reflected entropies, 
whose difference(s) provide(s) the quantity(-
ies) of semantic transinformation. 
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1. The Thing 

irst of all, thanks to the Organising 

Committee for inviting me to participate in 

this round table. My talk deals with 

Biosemiotics, a trend in biological thought that 

has been steadily attracting attention and 

securing an institutional place, at least in the 

world of scientific publications. A good 

reference thereof is a journal thus named and 

edited by Marcello Barbieri, a well known 

biologist, who has been developing a theory 

of the organic codes proper to living systems. 

However, its place in biological academic 

curricula has not yet attained parallel 

significance. 

I thought it right to talk about Biosemiotics 

here because, as its supporters argue, the 

idea of communication permeates and even 

define the world of life. In a Congress about 

information in very different contexts a brief 

presentation of the semiotics of life, as it is 

construed by biosemioticians, may contribute 

ideas of interest in the domain of Biology, 

where the idea on information has been so 

fruitfully employed, and this employment very 

vehemently discussed. 

Biosemiotics is a field where different 

traditions both from the natural and human 

sciences converge. In his editorial of the first 

number of the anew founded journal, Barbieri 

remembers that a biochemist, Marcel Florkin, 

“coined the term „biosemiotics‟ for the study of 

semiosis (the production of signs) at the 

molecular level” (2008, p. 1.). He also notes 

and narrates how, from the side of linguistics, 

Thomas Sebeok, after discovering the works 

of the Estonian biologist Theodor von Uexküll, 

became convinced that he “had already 

provided abundant evidence of semiosis in 

the animal world, and had been in fact the 

unintentional founding father of zoosemiotics” 

(Ibid.). And he finally concludes that the 

biological and linguistic lines plus the line 

followed in Physics by Howard Pattee 

converged at the turn of the century into a 

unified, though pluralistic, discipline 

encompassing different schools that, in spite 

of the differences, share “the idea that 

semiosis is fundamental to life, that all living 

systems are semiotic systems.” (Ibid. p. 2) 

The Danish molecular biologist Jesper 

Hoffmeyer provided at the beginning of the 

development of Biosemiotics the sharpest 

expositions of this view‟s pretensions towards 

a unified biological theory that would integrate 

the two main trends of the Twentieth Century.  

They are, as Hoffmeyer see them in their 

uneven coexistence, the prevailing molecular 

and genetic reductionism and an underground 

less known trend, but at the long run of equal 
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importance, “the semiotisation of nature” 

(Hoffmeyer, 1997). He is right for sure on the 

latter, because von Uexküll‟s Umwelt theory 

remained outside the main trend by virtue of 

its founder antievolutionism and the great 

development of Molecular Biology that lead in 

the Fifties to the discovery of the molecular 

structure of the units of heredity. Thus, on the 

sidelines of evolutionary theory and molecular 

genetics, this underground and marginal 

semiotisation of nature that ends up called by 

the name „Biosemiotics‟ does not emerge until 

the last quarter of the century was passing 

away. 

The biosemiotical tradition, as a 

semiotisation of nature, gets its inspiration 

from the works of von Uexküll, who developed 

the theory that every organism has its own 

surrounding world (its own Umwelt) 

dependent so much upon its environment as 

on its body plan. The Umwelt is twofold: it 

includes a set of meaningful elements (the so 

called Merkwelt) as well as a set of causal 

elements (contrastingly called Wirkwelt). This 

theory was formulated in the early Twentieth 

Century -in fact in Uexküll, (1909) - and was 

developed in successive works. Its impact and 

acknowledgement in biology and philosophy 

did not take place until the recovery, by a 

biological thought that had adopted (in its 

methodology and even in its ontology) 

semiotic sciences‟ basic concepts such as 

information, code, transmission, etc. John 

Deely (2004a) has profiled von Uexküll as a 

cryptosemiotician who was rescued when the 

time was ripe. When the time came for the 

adoption of semiotic elements in biological 

sciences, which are different from, but are not 

disconnected of the semiotic sciences, it is 

easy to understand that the underground 

current, hitherto not recognised at all, got at 

least a minimum of attention from biologists 

trained in the prevailing trend, such as 

Emmeche, Sharov, Kull, and Hoffmeyer 

himself. 

Yet, Biosemiotics did not gain recognition 

only because of the leaning of some biologists 

and philosophers toward the principles and 

concepts of semiotic sciences, but also, to a 

good extent, by the conviction of distinguished 

scholars of the semiotic sciences who saw, 

across the kinds of sciences, that certain 

processes –especially those of 

communication- are proper of all living beings. 

The conversion to this conviction of a semiotic 

scientist is eminently instantiated by the 

Hungarian linguist Thomas Sebeok, who 

expressed his position in the following text at 

the beginning of his article “Communication”: 

“All living things -whole organisms as 

well as their parts - are interlinked in a 

highly ordered fashion. Such order, or 

organization, is maintained by 

communication. […]In the broadest way, 

communication can be regarded as the 

transmission of any influence from one 

part of a living system to another part, 

thus producing change. It is messages 

that are being transmitted. … .The 

process of message exchanges, or 

semiosis, is an indispensable 

characteristic of all terrestrial life forms. It 

is this capacity for containing, replicating, 

and expressing messages, of extracting 

their signification that, in fact, 

distinguishes them more from the 

nonliving - except for human agents, 

such as computers and robots that can 

be programmed to simulate 

communication - than any other traits 

often cited. The study of the twin 

processes of communication and 

signification can be regarded as 

ultimately a branch of the life science, or 

as belonging in large part to nature, in 

some part to culture, which is, of course, 

also a part of nature. (Sebeok, 1994, 

Web). 

No wonder that the same John Deely 

(2004b) who considered von Uexküll a 

cryptosemiotician, calls Sebeok a biologist 

manqué. 

2. The Thought 

The process of communication –an 

exchange of messages from a transmitter to a 

receiver- understood as the transmission of 

any influence from one system to another one 

(or from a part of a system to another one 

within the system) identifies, in its basic form, 

communication and causation (and, thus, 

message transmission and causal influence). 

Sebeok‟s turn does not go from causes to 

signs, but rather from signs to causes. The 
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semiotisation of nature brought to attention by 

Hoffmeyer is, at the same time, a 

naturalisation of semiosis (and, by extension, 

of culture as a system of symbolic forms in 

Cassirer‟s sense). I have dealt in detail with 

this subject in Álvarez  (2007). 

The ground of this semiotisation of nature is 

the assimilation, in its basic and simplest 

form, of communication to causation in living 

systems. In Sebeok‟s own words -

“communication can be regarded as the 

transmission of any influence from one part of 

a living system to another part, thus producing 

change” (see quotation above). However, 

there is a concept of communication as causal 

influence of general extension, the change of 

state produced in a system S2 by the change 

of state in a system S1. In this assertion I am 

taking the “realist” interpretation of the relation 

S1(e1 e2) S2(e1 e2) as causation. The 

elementary form of communication is plain 

physical causation: there is no communication 

without an underlying causal connection. This 

suffices to apply the same criterion to 

biological contexts. 

Traditional Biosemiotics has been most of 

all a Peircean semiotics of the living, at least 

in what Vehkavaara (2003) calls “the 

dominant wing‟ or „Copenhagen interpretation‟ 

of Biosemiotics: Hoffmeyer and Emmeche 

leading the movement. It is well known that 

Peirce understood semiosis as a triadic and 

“genuine” (that is, irreducible) relation of a 

sign or representamen, an object, and an 

interpretant. Later, Charles Morris sketched 

his project of a general theory of signs, named 

Semiotics, as a three-dimensional discipline, 

with three different approaches linked to three 

distinctive relations: syntactic, semantic, and 

pragmatic relations, each one of them giving 

rise to the subdisciplines of Syntax, 

Semantics, and Pragmatics. This sketch has 

been, in general, more successful than 

Peirce‟s irreducible triad adopted by most of 

the biosemioticans. Consequently, the 

problem posed, in each context of 

communication (physical, chemical, biological, 

linguistic, etc.), is to identify the terms which 

play an analogous role in Peircean semiosis 

causally understood. In order to semiotise 

biological contexts in the Peircean fashion we 

need to biologically naturalise the relation of 

semiosis (Álvarez, 2007). 

As Vehkavaara (1998) has convincingly 

shown, the dominant wing –and in particular 

Hoffmeyer- has misconstrued the Peircean 

triad confusing interpretant (effect produced in 

the interpreter) with the interpreter (the 

subject), generating a different triad that 

seems to bear a great similarity with Morris‟ 

semiotic set {signs, objects subjects}. 

Vehkavaara (1998, 2003) means to correct 

the confusion and at the same time to 

introduce the interpreter, taking as a better 

scheme the one sketched by Sharov, and 

modified by himself (1998). Two examples are 

illustrated in the following table 1: 

A 

Object ..…………………………. Representant 

Ancestor…………………………. ADN 

     

Descendant (Interpretant) 

Cell (Interpreter) 

 

B 

Object ………………….……….. Representant 

Environment…………Differential reproduction 

    

Genic frequency (interpretant) 
Lineage (interpreter) 

 

All the same, and despite some qualms, he 

takes Sharov modified sketch as quite 

clarifying “[…].First of all, the difference 

between the interpreter and the interpretant is 

clear: -the interpretant is the result from the 

interpretative act of the interpreter. Secondly, 

as materially existing entities, all three parts of 

the sign are temporally ordered so that the 

object must exist before the representamen 

starts to represent it, and that representation 

is further manifested by the formation of the 

interpretant.” (Vehkavaara 1998). 

Although not wholeheartedly, Vehkavaara 

sees here the inverse translation, that is, the 

one that goes from the analogical 

(phenotypic) code to the digital (genotypic) 

code. This code duality is the paramount 

opposition in Biosemiotics, where organisms 

are considered as systems with a dual 

codification that should provide the ground for 

the constitution of a unified theoretical biology. 
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Indeed, Biosemiotics is an effort to unify, in 

one single general theory, evolution and 

development –and, in the latter, genetics and 

epigenetics, by means of the idea of 

communication, where information is 

transmitted and expressed in the form of 

messages. The focal point of this view is the 

principle of code duality, which is considered 

the essential character of living beings. This is 

the idea that the genome is digitally codified 

and contains a (re)description of the organism 

where it resides; an organism, by contrast, 

which is analogically codified. Hoffmeyer 

(1997) puts the point as clearly as follows: 

“What all this amounts to is a simple but 

crucial fact DNA does not contain the 

key to its own interpretation. In a way the 

molecule is hermetic. In the prototype 

case of sexually reproducing organisms 

only the fertilised egg „knows‟ how to 

interpret it, i.e., to use its text as a 

manual containing the necessary 

instructions for producing the organism 

(Hoffmeyer, 1987; Hoffmeyer, 1991; 

Hoffmeyer, 1992). The interpretant of the 

DNA message is buried in the 

cytoskeleton of the fertilised egg (and the 

growing embryo), which again is the 

product of history, i.e., of the billions of 

molecular habits having been acquired 

through the evolution of the eukaryotic 

cell (Margulis, 1981) […-] Thus, life 

shows a non trivial, that is, semiotic 

interaction between two states, the state 

analogically codified of the organism 

itself and its redescription in the digital 

code”. 

The code duality theory of organisms, as 

well as the theory of the twofold articulation of 

the linguistic sign, in the Saussurean tradition, 

is a clear cut and substantive distinction. 

However, in the last decade a new theory of 

the code multiplicity in organisms is elbowing 

its room into biological theory, as featured in 

the Semantic Biology of Marcello Barbieri, 

conceived as a theory of the different organic 

codes that fill the space in between the oldest 

of all codes –the genetic code- and the latest- 

the linguistic code of human language. 

I will not dwell on this second round of 

multiple code Biosemiotics, brilliantly written in 

Barbieri‟s book The Organic Codes. An 

Introduction to Semantic Biology (2003). It is 

enough to remark that codes are defined as 

conventional set of rules that establish a 

correspondence between two independent 

worlds. Codes are conventions. Barbieri‟s 

conclusion reads as follows: “we must 

conclude that biological evolution was 

produced by two different mechanisms; by 

natural selection and by natural conventions” 

(Ibid.) 

3. The three … 

Biosemiticians, from the first or the second 

round, are all followers of Peircean semeiotic, 

insofar as they adopt the triadic relation as 

irreducible. However, if we do not follow their 

lead in this matter, and take instead Morris 

three-dimensional analysis of Semiotics, we 

ultimately land in a better field of analysis. 

Here the distinction of the three approaches -

syntactic, semantic and, and pragmatic- 

enables us to make some pertinent remarks 

about the information conveyed by the 

messages. Let me, in order to be economical 

in my presentation, to schematize along the 

three axes of Morris‟ Semiotics what may be 

thought of information in biological contexts, 

the ones Biosemiotics takes into account 

inasmuch as it is a semiotics of living beings. 

Since 1948 we have at our disposal 

Shannon‟s (1948) measure of the quantity of 

information of a given source with n possible 

messages and the definition of the basic units 

of information, both things irrespective of the 

linguistic meaning or information content of 

the messages. What Shannon achieved has 

been ever since a syntactic constraint for any 

semantic or pragmatic approach to 

information whether biosemiotical or not. 

There is information when there are two or 

more possible messages: when there are two 

equally likely messages we have the bit 

expressed as log2 (2) = 1. In the case of only 

one possible message the informational value 

would be log2 (1) = 0. Thus, there is non-null 

or positive information for n > 1, that is, at 

least there must be two possible messages. 

Mario Bunge (1981) has stated that a real 

system is one that may be at least in two 

different states. If we assimilate such a real 

system to a source, and its messages to the 

states of the system, a real system must have 
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positive information, the value being 1 if the 

states are equally likely. 

That Shannon´s formalism is a syntactic 

requirement for any semantic or pragmatic 

approach can be illustrated by the way 

Frege‟s theory of proper names (names 

proper and proper definite descriptions) is 

constrained in connection to the opposition 

between linguistic meaning and information 

content. Let‟s suppose that a proper name A 

is associated to a finite set of proper definite 

description D = {di}, i = 1,2,….,n, each one of 

them satisfying the condition of truth 

preservation for any substitution of A by any 

di. Let us continue supposing that we can 

organise all the actual knowledge about A in 

the form of a list of elementary definite 

descriptions. I have called idiography of an 

individual A (in remembrance of Windelband‟s 

idiographic sciences as descriptive of 

individuals) the set D of elementary proper 

definite descriptions that may substitute the 

proper name preserving the truth of the 

corresponding propositions in a natural 

language L. We can make the following 

distinction: 

 

1. The cardinal of D is 1, that is, there is only 
one proper definite description for A that 
satisfies truth preservation. A competent 
speaker of L surely understands what the 
only description means. But, in the absence 
of a second proper and truth-preserving 
definite description that may substitute A, 
the idiography of A has null information: 
log2 (1) = 0. Here we have linguistic 
meaning, but no information at all. Of 
course this does not happen at all. It is just 
a thought experiment, but we are used to 
tolerate and even to develop such kind of 
fictions. I am well aware, to speak in the 
terminology of Saussurean functional 
linguistics, that there is a paradigmatic axis 
where that description would not be alone, 
but opposed to a good number of rivals. 

2. The cardinal of D is n, greater than 1. The 
competent speaker will understand each 
and every proper and truth-preserving 
definite description that may substitute A. 
Linguistic meaning is assured. Now, 
instead of the null information above we 
can measure the information of D with 
Shannon‟s formula for (n) > 1. We now 

have both linguistic meaning and 
information proper. 

What does this show? To put it simply, that 

a distinction can be drawn between linguistic 

meaning and information content, redeeming 

semantics –in fact Frege and his followers- of 

the original sin that Wettstein (1991) put on 

their backs some years ago: the confusion of 

linguistic meaning with information content. 

But it also serves another purpose. It 

supports the idea that information, in the 

syntactic sense, implies duality, diversity, 

multiplicity. If we take Biosemiotics in the 

three-dimensional format of Morris, 

information is related to biodiversity. Darwin 

(1859) did not stop stressing that natural 

selection needs variation. But „variation‟ is a 

term referring both to the diversity of forms 

and to the process of change of those forms 

or, as he could only vaguely suspect and as 

later was disclosed, the change in the causal 

factors behind the forms, those backseat 

drivers: genes, selfish or not. 

Now we must turn to semantics and 

pragmatics in this biosemiotic outlook. It is 

easier to deal with pragmatics, because 

information in the pragmatic sense is the inner 

form of communication proper. As we saw 

before, communication processes are causal 

processes where information is transmitted. 

But it is also expressed. Bearing in mind that 

tomorrow there will be a round table about the 

pragmatic aspects of information, I will limit 

my remarks to a distinction made by Griffiths 

(2000) between intentional and causal 

information in biology. I do not agree with 

Griffiths in equating causal information with 

syntactic information as he clearly does: 

“Causal conceptions of information derive 

from the mathematical theory of 

communication (Shannon and Weaver 1949).” 

Only to the extent where Shannon is 

mathemathically analysing communication is 

his approach a causal one, but only indirectly. 

Causal information should be connected to 

gene transmission from parents to offspring 

and to gene expression in developmental 

processes, where once more the opposition 

between genetic determinism and epigenetic 

constraints is a revival of longstanding 

controversies with different names. 
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If information is seen from the syntactic 

standpoint as a formal constraint and from the 

pragmatic view as the causal inner form of 

communication, what is the semantic status of 

information in this context? I think semantic 

information in Biosemiotics –at least in the fist 

semiotasion- has not been the princess at the 

ball, but rather the ugly duckling of the story. 

Let‟s go back to the Peircean triads 

translated into biology that figure in table 1 

above. The interpretant, in the cell interpreter 

example, is the descendant, being DNA the 

representamen and the ancestor the object. In 

the lineage interpreter example, the 

interpretant is the genic frequency, being 

differential reproduction the representamen 

and the environment the object. The tune up 

that Vehkavaara made on Hoffmeyer‟s non 

Peircean equation interpreter = interpretant, 

was Pierceanly correct, because Hoffmeyer 

was inadvertently relapsing into Morris‟s basic 

set, {signs, objects, subjects}. On behalf of 

Peircean fidelity the task was accomplished, 

but the semantic question remained unsettled. 

Morris‟ Semiotics has no place either for 

Saussurean signifiés, or for Fregean senses. 

The same applies to Peircean interpretants. 

One cannot hold the “genuine” nature of the 

triadic relation of semiosis and at the same 

time disaggregate it into three binary relations. 

This inconsistency underlies Hoffmeyer‟s 

equation. 

Yet, what seems to be the salient trait of 

the semantic relation, in this biosemiotic 

approach, is the convergence of Hoffmeyer‟s 

code-duality and Pattee‟s semantic closure. 

Hoffmeyer‟s idea that the genome is digitally 

codified and contains a (re)description of the 

organism where it resides, but that “DNA does 

not contain the key to its own interpretation 

[and that] only the fertilised egg „knows‟ how 

to interpret it, i.e., to use its text as a 

handbook containing the necessary 

instructions for producing the organism” 

(Hoffmeyer, 1997, Web), is aligned with the 

semantic closure relation between the 

material and symbolic aspects of organisms 

as supposedly self-referential systems 

capable of open ended evolution. And I say 

“supposedly”, because the prefix “self-” is 

unmanageable, except when it is transformed, 

not into the relation of a system with itself (an 

evident circularity), but of a part of the system, 

consisting of a set of instructions for the 

production of another system of the same 

kind, with the system as a whole. 

I see the pretended semantics of 

Biosemiotics as a collection of vague 

allusions, that do not go beyond analogies or 

metaphors “in search of a theory”, as Griffiths 

(2001) wrote once about genetic information. 

Time will tell whether another way may be 

found to develop a better account. Nowadays 

we are entering a second semiotisation, in the 

manner of a theory of the various codes that, 

from the genetic code to the linguistic code, 

have been produced and preserved. Barbieri, 

who is a leading figure of this second 

semiotisation, asserts that biological evolution 

is the product of two different mechanisms: 

natural selection and natural conventions. 

Allow me just one question to finish. If they 

are natural, can they be conventions? Or the 

other way around, if they are conventions, can 

they be natural? If the answer is yes, the 

ancient opposition between phýsis and nómos 

should be thrown away forever. 
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Abstract: One of the multiple meanings of the word ‘information’ is given implicitly in the postulates and conditions of 

information-theoretic logic (I-T-L). The tradition of looking at logical phenomena from an informational stance goes back as 

far as the XIX century. Logicians such as Boole, De Morgan, Jevons, and Venn already suggested that deducing is a sort of 

unpacking the information already contained in given premises. In the XX century this tradition is recovered by Carnap and 
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viewpoint of logic with its own particular characteristics. I intend to explain the basic ideas of I-T-L by motivating their 

philosophical underpinnings. One desideratum is to complement and to shed light on some of the philosophical 

shortcomings of the nowadays paradigmatic model-theoretic concept of logical consequence. Another is to provide a brief 

sample of questions to be newly addressed form the I-T-L, such as insufficiency as well as redundancy of information in a 

given axiom-set. 
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1. Varieties Of Concepts Of 

Information In Logic And Semantics 

t is advisable to begin with some 

comments to show the sense in which 

Corcoran articulates his ideas in comparison 

with other twentieth-century authors who 

also had an informational view sustaining 

either their accounts of logic, as in Carnap 

and Bar-Hillel 1952 and Cohen and Nagel 

1962/93, or in different senses, sustaining 

their accounts of semantic content, as in 

Barwise and Perry 1983, Dretske 1981, and 

Floridi 2005.  

Corcoran gives shape to a logic which 

explains and develops the unqualified 

statement that deducing is simply unpacking 

the information more or less hidden in the 

premises. In other words, deducing involves 

information processing in the mind of the 

thinker. Under this viewpoint, the ontic relation 

of logical consequence underlying epistemic 

deductive practice takes propositions to be 

carriers of information. Let us begin with some 

examples to illustrate this notion. It is 

assumed that all arithmetic examples in this 

paper make use of primitive concepts. Thus, 

for purpose of illustration, “zero”, “one”, “two”, 

“successor”, “even”, “square”, etc., are all 

taken to be primitive concepts. 

Perhaps the simplest way of dropping 

information is by eliminating a conjunct from a 

conjunction. Thus, the information contained 

in the proposition “Two is oblong” is already 

contained in the information of the conjunctive 

proposition “Two is even and two is oblong”. 

Analogously, perhaps the simplest way of 

adding information is by introducing a 

conjunct. The conjunctive proposition “One is 

square but two is not square” adds the 

information contained in “One is square” to 

the information contained in the already given 

proposition “Two is not square”. Disjunction 

introduction is another usual way of dropping 

information or avoiding commitment to what 

was already asserted. In effect, “taking 

something —but not all— back” is what is 
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obtained in asserting the more cautious “I 

shall visit you in March or April” after having 

said the more contentful “I shall visit you in 

March”. More dramatically, this maneuver is 

made more evident when going from “I love 

you” to “I love you or I used to”, which —most 

probably— lacks information. Likewise, the 

information in a given disjunction is the 

information shared by its disjuncts. For 

example, the information in the proposition 

“Twelve is oblong” is already contained in the 

disjunctive proposition “Twelve is odd and 

oblong or twelve is perfect and oblong”. 

Another simple way of dropping information is 

by means of a conditional assertion 

introducing a qualification upon what was 

already asserted. For example, when passing 

from “I parked in the faculty lot” to “If I came 

by car, I parked in the faculty lot”. It is easily 

seen that even less information —in fact no 

information at all— is conveyed by “If I parked 

in the faculty parking lot, I parked in the 

faculty parking lot”. Thus, Corcoran‟s 

informational viewpoint renders the classical 

desideratum that a tautology follows from any 

premise-set, since—lacking information—it 

can never add information to that already 

contained in the premises. Likewise, a 

contradiction logically implies any proposition, 

since it contains all the information pertinent 

to the universe considered. Other standard 

procedures of conveying less or conveying 

more are obtained by using restrictive and 

attributive relative clauses. Thus, in the 

universe of natural numbers, “Every number 

which is oblong is even” clearly follows from 

“Every number is even”. In contrast, “Every 

number, which is inductive, is zero or positive” 

does not follow from “Every number is zero or 

positive”, though of course the converse 

holds: the latter—“Every number is zero or 

positive”—does follow from the former—

“Every number, which is inductive, is zero or 

positive”, which is logically equivalent to 

“Every number is inductive and is zero or 

positive”. 

These simple cases show that the intuition 

behind the information-based relation of 

logical consequence is easily reflected in our 

colloquial and professional argumentative 

practices. In a more systematic way, in his 

1998, p. 115, Corcoran provides the natural 

information-theoretic rendering of logical 

consequence and logical independence: A 

premise-conclusion argument is valid if and 

only if the information in the conclusion is 

contained in the premise-set. Two 

propositions are logically equivalent if and 

only they have the same information. Sharing 

information content is necessary but not 

sufficient for the identity of propositions. A 

premise-conclusion argument is invalid if and 

only if the information in the conclusion is not 

(all) contained in the premise-set. In other 

words, the conclusion of a premise-conclusion 

argument is independent of the premise-set if 

and only if the information it contains goes 

beyond the information contained in the 

premise-set. A tautology contains no 

information and a contradiction contains all 

the information pertinent to the given 

universe. In addition, in his 2007, p. 405, 

Corcoran provides the information-theoretic 

properties of truth-functional connectives for 

an appropriate class of propositions pertinent 

to the class of natural numbers. Thus, we 

have that the negation of a given proposition 

contains the information not contained in the 

given proposition. The information in a 

conjunction is that of each of its conjuncts. 

The information in a disjunction is that shared 

by each of its disjuncts. The information in a 

conditional is the information in the 

consequent that is not in the antecedent. It is 

also straightforward that a universal 

proposition contains the information of each of 

its instances and that a particular or existential 

proposition contains the information shared by 

each of its instances. 

2. I-T-L in perspective 

Corcoran‟s information-theoretic logic, 

which is not his creation but rather an 

articulation of ideas of thinkers previously 

mentioned, takes propositions pertaining to a 

fixed universe as containers of information. 

Corcoran‟s viewpoint differs from that of 

Carnap (1947/60, 25-27) for whom two 

logically equivalent sentences express one 

and the same proposition. Thus, for Carnap 

having the same form is not a necessary 

condition for the identity of propositions. 

Corcoran takes any two sentences (of a 

logically perfect language) having different 

grammatical forms to express different 
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propositions. In this sense, “No even number 

is odd” is not “No odd number is even”, since 

these two propositions have different subjects 

and different predicates. More to the point, as 

Corcoran indicates, having the same 

information content neither entails nor 

precludes having the same logical form and 

conversely. Notice that propositions on this 

account are abstract entities, each having its 

own singularity and complexity. 

Although each proposition has its own 

logical form and its own information content, 

the form itself has no content and the 

information content itself has no fixed form. 

One and the same form can receive different 

information contents. And the information 

content of one proposition can take on 

different forms—the forms of any propositions 

containing it. It is precisely the amorphous 

character of information that is emphasized to 

indicate that logically equivalent propositions 

share the same information. Thus, information 

is malleable and shaped in different logical 

forms. As Cohen and Nagel 1962/93 point 

out, from a purely ontic viewpoint, the 

information-theoretic concept of logical 

consequence does not rest on truth-values of 

propositions but on their information content. 

They clearly indicate that the relation of logical 

consequence between propositions is both 

objective and not determined by truth-value. 

They are also very careful in distinguishing 

logical consequence from inference, which is 

a subjective temporal process presupposing 

intelligent beings. They certainly point out that 

logical consequence is formal, but also 

emphasize that this feature in no way 

exhausts all there is to say about this relation. 

Their account of logic presupposes an 

interpreted language since it is propositions 

expressed by sentences and not just “marks 

or sounds” that have information and thus 

logical consequences. They literally say that 

interpreted sentences convey information, 

virtually suggesting that propositions 

expressed by sentences carry information. 

Moreover, the delicate balance between the 

role of content and the role of form in their 

understanding of logical matters reaches one 

of their finest points when validity is 

predicated of concrete arguments composed 

of propositions in virtue of the relation of 

implication between premises and conclusion. 

This account of validity treats each argument 

individually; it is opposed to the unfortunate 

derivative sense in which arguments are valid 

or invalid in virtue of a general rule or form.  

From Cohen and Nagel‟s viewpoint, which 

Corcoran accepts, the latter viewpoint is 

exactly backward. According to them, it is the 

validity of the individual arguments having a 

given form that gives the form its value. 

Contrary to Carnap and Bar-Hillel, 

Corcoran takes logical validity to be an 

intrinsic property of an argument to the extent 

that what determines it is the information 

contained in the propositions involved and 

nothing outside the given argument is 

required. In other words, logical validity is an 

intrinsic property of an argument on this 

program. The sense of „intrinsic‟ here is 

illustrated in the discourse of semantic 

arithmetic. An intrinsic arithmetic property is 

one that belongs (or does not belong) to a 

number in virtue of the nature of the number 

itself. To see the contrast here, we should 

recall that Carnap and Bar-Hillel in their 

semantic information theory (1952), building 

on previous work of Carnap (1942/75, 

1947/60, and 1950/67), envisioned an 

explication for the pre-systematic notion of 

information content by defining the information 

content of an interpreted sentence to be the 

class of possible states of the universe which 

are excluded by the given statement. In other 

words, the class of possible states of the 

universe, in which the given statement is 

false, provides its information content. In their 

construction, Carnap and Bar Hillel took 

possible states of the universe as the 

designata of their state-descriptions. A state-

description with respect to a given language is 

a set that contains for each elementary pair 

composed of an atomic sentence and its 

negation, one and only one of its components. 

Notice also that on this account, a tautology 

has minimum information and a contradiction 

has maximum information, since a tautology is 

true in every state and hence it excludes 

none, whereas a contradiction is false in every 

state and hence it excludes all. The Carnap 

and Bar-Hillel insight is not to re-interpret the 

language, but rather to canvass ways the 

world could have been according to the 

means of expression of the [interpreted] 

language under consideration. In other words, 
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the interpretation of the language is kept fixed 

and the truth-value of a given sentence is 

determined with respect to alternative states 

of the world. This suggests classifying Carnap 

and Bar-Hillel‟s informational account as 

extrinsic. Notice that truth in a state is clearly 

an extrinsic property of a sentence in the 

sense that it not only depends on what the 

sentence says but also on how the state is. 

The sense of the word „extrinsic‟ used here is 

also familiar from semantic arithmetic. In the 

discourse of semantic arithmetic it is said, for 

example, that the property of being denoted 

by a certain numeral is an extrinsic property of 

a given number. This usage is intuitively clear 

and widely accepted. Thus, logical implication 

based on information-content in the present 

sense is induced on truth values, since it is 

characterized by the inclusion of the class of 

states in which the conclusion is false in the 

class of states in which the premises-set is 

false. Therefore, Carnap and Bar-Hillel do not 

have an informational conception of 

consequence in Corcoran‟s sense. Rather, 

starting with a variant of the usual model-

theoretic framework, they are showing how 

the informational terminology can be 

accounted for. They are not suggesting, as 

Corcoran is, that the information content is 

what users of a sentence grasp.  

In a still different sense of the word 

„information‟, Barwise and Perry (1983), and 

subsequently several others, proposed a 

different account both of propositions and 

information. In situation semantics, it is 

situations that carry information in virtue of 

making certain states of affairs factual. One 

may be inclined to think of situations as made 

up of states of affairs, or perhaps of facts. The 

relation between facts, states of affairs and 

situations is rather involved but the important 

point for present purposes is that in this 

conception, the informational content of a fact 

is a true proposition. It is in this sense that this 

account could be called “neo-Russellian” as 

opposed to the Cohen and Nagel account and 

the Corcoran account, which for purposes of 

comparison, could both be qualified as “neo-

Boolean”. Presumably, information in this 

setting is, somehow, extracted by intelligent 

beings from facts, and the information a fact 

carries is relative to a constraint, which 

establishes a certain regularity in nature. 

Again, for purposes of comparison it should 

be pointed out (1952) —as John Perry 

indicates—that situation semantics does not 

have anything to do with logic per se, as long 

as logic‟s main concern is taken to be 

information processing (personal 

communication).  

It should also be pointed out that 

information in the Corcoran viewpoint is what 

propositions contain or what logically 

equivalent propositions share, but in no case 

is information said to be contained in 

concepts. In other words, in this program 

there is no analogue of meaning 

compositionality, whereby the information a 

given proposition contains can be 

decomposed into the information of each of its 

individual concepts and vice versa. However, 

the reader should be aware of other senses of 

„information‟ found in Dretske 1981, p. 45, and 

in Floridi 2007. These authors share a 

semantic view in which isolated concepts and 

not only propositions are said to contain 

information. This view recovers a sort of neo-

Kantian philosophical standpoint in which, for 

example, the concept “man” contains the 

semantic information of the concept “rational”. 

Thus, the proposition “Socrates is a man” 

implies “Socrates is rational”. Notice by 

contrast that both the Tarskian model-

theoretic concept of logical consequence and 

the Corcoran information-theoretic concept of 

logical consequence render the previous 

argument invalid. In other words, there is an 

interpretation in which, keeping the same 

logical form of the previous argument, the 

premise is true and the conclusion is false. 

For example, in the universe of natural 

numbers, “Three is odd” is true and “Three is 

perfect” is false. Likewise, the information 

contained in the proposition of the conclusion 

goes beyond the information contained in the 

premise. If the given premise-set is expanded 

with the proposition “Every man is rational” 

the new argument so obtained is valid under 

these two concepts of logical consequence. 

Moreover, information-theoretic logic grants a 

sense of logical consequence based on 

information containment of the propositions 

involved in which fewer concepts or more 

concepts in a given proposition are not 

necessarily related with less or more 

information contained. Any universal 



tripleC 7(2): 179-184, 2009 183 

CC: Creative Commons License, 2009. 

proposition, such as “Every number is a factor 

of itself” contains the information of the 

corresponding universal with a restrictive 

relative clause, for example as in “Every 

number that is even is a factor of itself”. 

Adding the new concept “even” does not add 

information to the given universal proposition. 

Likewise dropping a restrictive relative clause 

from a universal proposition never drops but 

usually adds information to the proposition so 

obtained. 

Related to the previous point is the 

important issue of whether “information” is 

factive. It should be clear by now that 

“information” in the Corcoran sense can be 

“right” or “wrong” in accordance with both 

Cohen and Nagel and with Carnap and Bar-

Hillel. All these logicians reflect on the familiar 

deductive experience of processing 

information contained in either true or false 

propositions taken as premises and mostly 

identified in applications of the deductive and 

the hypothetic-deductive methods. Every 

successful application of the deductive 

method establishes for the agent that every 

consequence of premises all known to be true 

is also known to be true and every successful 

application of the hypothetic-deductive 

method establishes for the agent knowledge 

that there is at least one false premise when a 

consequence known to be false is obtained. 

By contrast, notice that the neo-Kantian trend 

mentioned above provides support for the 

factive or positive sense of information, at 

least to the extent to which the information a 

concept contains can be said to feature each 

of its analytical attributes.  

Furthermore, there is a sense in which 

Corcoran‟s information-theoretic consequence 

can be said to be modal. If a given proposition 

logically implies another then it could not be 

otherwise, to the extent that in this logical 

relation the identity of the implying proposition 

and the identity of the implied propositions are 

both involved. In a similar vein some 

passages in Cohen and Nagel also suggest 

that they may have entertained a kind of 

coextensive use of the information concept of 

logical consequence together with the 

necessity and the impossibility concepts of 

logical consequence. Thus, they often state 

that the specific task of logic is the study of 

the conditions under which one proposition 

necessarily follows from another or under 

which conditions it is impossible for the 

consequence to be false with the premises 

being true, thus making the category of 

“objective possibility” essential to logical 

discussion. Again, notice by contrast the 

different truth-value dependent sense in which 

the Carnap and Bar-Hillel account can be said 

to be modal. If the class of designata of state-

descriptions is envisioned as providing for 

ontological possibilities, then it is 

straightforward to obtain a modal reading of 

logical implication so defined. Necessarily if 

the premises are all true the conclusion is 

true; i.e., in every state in which the premises 

are true, the conclusion is also true. Similarly, 

it is impossible for the premises all to be true 

and the conclusion false: i.e., there is no state 

in which the premises are all true and the 

conclusion is false. 

 

This brief survey gives some evidence of 

the wide variety of meanings in which the 

word „information‟ is being used, and it helps 

to focus on the philosophical underpinnings of 

the Corcoran account.  Hopefully it provides 

the reader with the main tenets of the 

information-theoretic concept of logical 

consequence, thus eliminating ambiguities 

and potential misunderstandings. 
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“Paraconsistent logics are those which 
permit inference from inconsistent 
information in a non trivial fashion.” 
(Priest, 2002). 

ewis’ logics are an attempt to eliminate the 
paradoxes of material implication. However, 

these logics have paradoxes of their 
own: paradoxes of strict implication. 

Lewis’ logics are an attempt to eliminate the 
paradoxes of material implication. However, 
these logics have paradoxes of their own: 
paradoxes of strict implication. 

Relevant logics are prompted by the 
purpose of banishing both classes of 
paradoxes: material and strict paradoxes. If 
paradoxes are understood according to 
Anderson and Belnap’s definition based on 
the variable-sharing property criterion, then 
relevance logicians have accomplished their 
aim. 

Relevance logicians soon realized that 
relevance implies paraconsistency. If ECQ (“E 
contradictione quodlibet) 

ECQ. BAA →¬∧ )(  

is provable in a logic L, then L is not relevant. 
So, all relevant logics worthy of that name are 
paraconsistent. The converse is, of course, 
not true (as shown, for example, in the case of 
many-valued logics and other logics —cf.  
Priest and Tanaka, 2004—).  

Regarding paraconsistency, the main idea 
is that relevant logics can deal with 
inconsistent situations. In case of 
inconsistency, a theory does not, in general, 
collapse. That is, not everything is provable in 
it. Therefore, it is not surprising that some 
relevance logicians have put the stress more 
on paraconsistency than on relevance. This is 
probably the case of the Australasian 
Relevant Logic School, where 
paraconsistency is maybe more important 
than relevance. 

The concepts of consistency and 
paraconsistency we present here and the 
logics adequate to them generally follow this 
trend: in the present case, we are more 
interested in paraconsistency than in 
relevance. In general, our logics are not 
relevant. 
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1. Standard concepts of consistency 
and paraconsistency 

Consistency is generally defined as the 
absence of any contradiction, that is, the 
conjunction of an affirmation and its negation. 
This concept of consistency is usually named 
negation-consistency. 

DEFINITION 1. A theory T is n-inconsistent 
(negation-inconsistent) iff for some f.b.f ,A   

TAA ∈¬∧ . A theory is n-consistent 
(negation-consistent iff it is not n-
inconsistent). 

So, a theory is n-inconsistent if it contains 
any contradiction and is n-consistent if it lacks 
all of them. 

Whereas the term “consistent” is applied to 
logics as well as to theories or to any set of 
formulas in general, the term “paraconsistent” 
refers (or not) only to logics. The standard 
concept of paraconsistency (SCP) is clearly 
defined in Priest and Tanaka (2004): 

“Let  be a relation of logical 
consequence, defined either 
semantically or proof-theoretically. Let us 
say that  is explosive iff for every 

formula ,, BA },{ AA ¬ B […] A logic is 
said to be paraconsistent iff its relation of 
logical consequence is not explosive.” 
(Priest and Tanaka, 2004) 

That is, suppose a logic S has been defined 
with a semantic consequence relation ΣCn . 
Then, S is paraconsistent iff  the rule    

BCnAA Σ¬,  

is not valid in S. 
Let us now suppose that S has been 

defined with a syntactic consequence relation 
CnS . Then, S is paraconsistent iff the rule 

BCnSAA ¬,  

is not provable in S. 
Note that if a logic S has the rule  

},{ AA ¬ B  

all wff follow from two contradictory premises. 
We will refer to a logic paraconsistent 

according to the scp as scp-paraconsistent. 
On the other hand, we will use the symbol  
to refer to a consequence relation, no matter if 

it is defined either syntactically or 
semantically, unless it is explicitly indicated 
that we are referring to one of the two types of 
relation. 

Consider now the following definition 
(standard concept of consistency 2). 

DEFINITION 2 (SCP2). Let  be a relation 
of logical consequence. We say that  is 
explosive iff for any f.b.f A, B, the rule ECQ 
(“E contradictione quodlibet”) 

rECQ. AA ¬∧ B  

is valid (or derivable). Then, a logic is said to 
be paraconsistent iff its relation of logical 
consequence is not explosive. 

It is clear that if a logic S has the rules of 
introduction and elimination of conjunction, 

I∧. BA,  BA∧  

E∧. BA∧  BA,  

scp and scp2 are equivalent concepts. We will 
refer to a logic paraconsistent according to the 
scp2 as scp2-paraconsistent. 

Most logics currently available (any normal 
logic one can think of) have these two rules. 
So, they are scp-paraconistent iff they are 
scp2-paraconsistent. Note, however, that an 
important group of paraconsistent logics, 
“non-adjunctive logics” (cf. Priest and Tanaka, 
2004) lack I∧. Therefore, in these logics and 
in those lacking E∧ (in case they exist1), the 
concept to take into consideration is, of 
course, the scp. 

2. The aim of paraconsistent logic 

Consider the following definition: 
DEFINITION 3 (NEGATION-CONSISTEN-

CY 2). A theory T is n2-inconsistent 
(negation-inconsistent 2) iff for some f.b.f A, A 
∈ T, ¬A ∈ T. A theory is n2-consistent 
(negation-consistent 2) iff it is not n2-
inconsistent. 

It is obvious that if a logic S has the rules I∧ 
y E∧, a theory T is n-consistent iff T is n2-

                                                      
1 In Avron’s relevant and paraconsistent logic (cf. 

Avron (1984)) the E∧ axioms ABA →∧ )(  and 

BBA →∧ )( are not valid. However, the rule E∧ is 

valid. 
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consistent. Well, Priest and Tanaka open their 
2004 article with the following statement: 

“The development of paraconsistent 
logic was initiated in order to challenge 
the logical principle that anything follows 
from contradictory premises, ex 
contradictione quodlibet (ECQ).” (Priest 
and Tanaka, 2004). 

More precisely: 

“The major motivation behind 
paraconsistent logic has always been the 
thought that in certain circumstances we 
may be in a situation where our 
information or theory is inconsistent, and 
yet where we are required to draw 
inferences in a sensible fashion.” (Priest 
and Tanaka, 2004). 

Consider now the following definition: 

DEFINITION 4 (TRIVIAL THEORY). T is a 
trivial theory iff it contains all wff. 

   Let now S be a logic with ECQ in the form 

ECQr2. A, ¬A, B 

Then, any theory T built on S that is n2-
inconsistent is trivial. 

Let S be a logic with ECQ in the form 

ECQr. A ∧ ¬A B 
Then, any theory T built on S being n-
inconsistent is trivial. 

Therefore, the aim of paraconsistent logic is 
to distinguish inconsistency from triviality. 
Actually, the objective is to deny that 
inconsistency necessarily implies triviality. 
The idea is to manage, not to disregard 
inconsistent theories. Consequently, ECQ is 
rejected. 

Now, it is evident that the concept of 
consistency lying beneath the standard 
concept of paraconsistency is that of 
negation-consistency (n-consistency in the 
case of the scp and n2-consistency in the 
case of the scp2). Then, two questions 
immediately arise: 
1) Is this the only concept of consistency 

acceptable? Moreover, is this the concept 
adequate to any logic? 

2) Is the definition of paraconsistency in the 
scp or in the scp2 adequate? Do we really 

distinguish inconsistency from triviality (in a 
strong sense of the term) by means of that 
definition? 
Our answer to both questions is negative. 

3. Three alternative concepts of 
consistency 

We define (cf. Robles y Méndez (2008a), 
Robles (2008a), Robles y Méndez (2008b), 
Méndez et al. (2007), Robles (2008b)): 

DEFINITION 5 (WEAK CONSISTENCY 1). 
A theory is w1-inconsistent (weakly 
inconsistent in a first sense) iff ¬A ∈ T for 
some wff A such that SA. A theory T is w1-
consistent (weakly consistent in a first sense) 
iff it is not w1-inconsistent2. 

That is, a theory is w1-inconsistent iff it 
contains the negation of a theorem (or valid 
formula) of the logic on which it is built. Or, in 
other words, a theory is w1-inconsistent when 
something that the logic affirms is denied in it. 
Note that a theory can be n-inconsistent or 
n2-inconsistent without being w1-inconsistent: 
a theory can have one or more contradictions 
and still be consistent according to w1-
consistency, provided that the negation of a 
theorem (or valid formula) of the logic in 
question does not follow from it. 

DEFINITION 6 (WEAK CONSISTENCY 2). 
A theory T is w2-inconsistent (weakly 
inconsistent in a second sense) iff A ∈ T for 
some wff A such that S¬A. A theory T is 
w2-consistent —weakly consistent in a 
second sense —) iff it is not w2-inconsistent. 

That is, a theory is w2-inconsistent iff it 
contains the argument of a negation theorem 
(or valid formula) of the logic on which it is 
built. In other words, a theory is w2-
inconsistent when something is affirmed in it 
that is denied by the logic. A theory can have 
one or more contradictions and still be 
consistent according to w2-consistency if in 
that theory the argument of any negation 

                                                      
2 W1-consistency, as w2-consistency, which is defined 

below, was defined syntactically in the cited papers. That 
is, in respect of the concept of theorem in S. We are 
generalizing those concepts. 
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theorem (valid formula) of the logic in question 
cannot be proved. 

We point out that the concepts of w1-
consistency and w2-consistency are, in 
general, independent. Obviously, if a logic S 
has introduction of double negation (I¬¬) 

A → ¬¬A 
any theory built on S is w1-consistent iff it is 
w2-consistent3. But we note that there are 
non-trivial logics as certain constructive logics 
of entailment (cf. Robles y Méndez (2005b)) 
where I¬¬ is not a thesis.  

Finally, we define the concept of F-
consistency for languages with a falsity 
constant. In this type of languages, negation 
can be introduce with the following definition 

D¬. ¬A ↔ (A → F) 
by which we mean that “denying A” is 
equivalent to “A implying “Das Absurde”” (the 
term is borrowed from Ackermann (1956)). 

We first define the concept of F-
consistency and then we will briefly discuss 
the meaning of “Das Absurde”. 

DEFINITION 7 (CONSISTENCY IN 
RESPECT OF A FALSITY CONSTANT). A 
theory T is F-inconsistent (inconsistent in 
respect of F) iff F ∈ T. A theory is F-
consistent (consistent in respect of F) iff it is 
not F-inconsistent. 

That is, in languages with a falsity constant 
a theory is inconsistent iff it does not contain 
F (“Das Absurde”). But, what is “Das 
Absurde”? Given the predominance of the 
notion of consistency understood as absence 
of any contradiction throughout our western 
History, it has been generally understood that 
F is equivalent to some contradiction or to all 
of them. However, this common opinion is far 
from being true. For example, in minimal 
intuitionistic logic, F is equivalent to the 
conjunction of the negation of each theorem; 
or to the conjunction of all the arguments of all 
negation theorems, but not to any 

                                                      
3 The rule introduction of double negation A  ¬¬A 

is not sufficient to demonstrate this assertion. 
 

contradiction. Therefore, not always is F 
equivalent to any contradiction. “Das Absurde” 
shows many faces, and some of them are 
reflected in different logics in alternative ways. 
In general, F will be equivalent to any 
contradiction, or to all of them; to the negation 
of any theorem, or to all of them; to the 
argument of any negation theorem, or to all of 
them. It also can be equivalent to each one of 
the previous items, indistinctively. But there 
are more possibilities. There are cases in 
which “Das Absurde” is not definitionally 
eliminable (cf. Robles y Méndez (2008b)), and 
then, “Das Absurde” is just “Das Absurde”. 

So, as we can see, n-consistency is not the 
only concept to take into account when 
thinking about consistency. Actually there are 
logics that are not adequate to this concept of 
consistency, like the fuzzy logic IMTL and 
many-valued logics in general (Łukasiewicz 
logics in particular), for example. These logics 
are adequate to w1-consistency, for instance, 
but not to n-consistency. (We say that a logic 
is adequate to a specific concept of 
consistency, if completeness for that logic can 
be proved consistency being understood 
according to that concept). 

4. Insufficiency of the standard 
concept of paraconsistency 

As explained above, negation-consistency 
is the concept of consistency that underlies 
the Standard concept of paraconsistency. So, 
a logic is paraconsistent iff  

A ∧ ¬A B 
or 

A, ¬A B 
is not a rule of this logic. 

Given that, as it has been shown, n-
consistency is not the only concept of 
consistency to take into account, the standard 
concept of paraconsistency is clearly 
insufficient. Moreover, if we consider the scp 
(or the scp2) as the only criterion for deciding 
if a logic is paraconsistent or not, it may 
happen that it is (or not) independently of 
whether n-consistency (n2-consistency) is the 
concept of consistency to which that logic is 
adequate. 
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In IMTL and many-valued logics in general 
(which are not adequate to n-consistency), 

aECQ. (A ∧ ¬A) → B 
ECQr. A ∧ ¬A  B 

are not derivable. So, these logics are 
paraconsistent. In fact, many-valued logics 
form one of the four groups into which Priest 
and Tanaka classify paraconsistent logics. 
However, the following 

aEFQ1. ¬A → (A → B) 
aEFQ2. A → (¬A → B) 

are, as known, theorems of  IMTL (and of 
Łukasiewicz’s logics, e. g.). Let now T be a 
theory w1-inconsistent (w2-inconsistent) built 
on IMTL. It is obvious that T is trivial (cf. 
Definition 4). Given that IMTL (and many-
valued logics in general) are adequate to w1-
consistency (w2-consistency), IMTL (and 
many-valued logics in general) are not really 
paraconsistent in respect of the concept(s) to 
which they are adequate, for all the theories 
which are inconsistent according to this 
(these) concept(s) are trivial, and the aim of 
paraconsistent logic is to distinguish between 
inconsistency and triviality.  

We are not suggesting that it is illegitimate 
to consider many-valued logics as 
paraconsistent. We are just trying to establish 
a fact: many-valued logics are certainly 
paraconsistent according to the scp, but they 
are not according to w1-consistency (w2-
consistency), which are the concepts they are 
adequate to. 

But the scp (scp2) has maybe an even 
worse shortcoming. 

Let us take, for example, minimal 
intuitionistic logic (Jm), which, unlike IMTL, is 
adequate to n-consistency. aECQ, aEFQ1, 
aEFQ2 are not valid (derivable) en Jm. So, the 
rule ECQr is not derivable either. Therefore, 
Jm is paraconsistent according to the scp. 
That is, Jm is paraconsistent in respect of n-
consistency, concept to which it is adequate. 
But, can Jm really be considered a 
paraconsistent logic? Although aECQ, aEFQ1 
and aEFQ2 are not valid in Jm, their restricted 
versions are indeed: 

arECQ. (A ∧ ¬A) → ¬B 

  arEFQ1. ¬A → (A → ¬B) 
arEFQ2. A → (¬A → ¬B) 

Consider now the following definition (cf. 
Definition 4): 

DEFINITION 8 (QUASI-TRIVIALITY). A 
theory is quasi-trivial iff for all wff A, ¬A ∈ T. 

Let T be a theory built on Jm. As arECQ, 
arEFQ1 y arEFQ2 are valid, it follows that if T 
is n-inconsistent (w1-inconsistent, w2-
inconsistent), then T is quasi-trivial. Is there 
really much difference between a trivial theory 
and a quasi-trivial one? Is there really much 
difference between a theory that allows us to 
affirm everything and another that lets us 
deny everything, no matter if it is valid, not 
valid, contingent? Is it really adequate a 
concept of paraconsistency that accept as 
paraconsistent logics which give way to 
theories where inconsistency is not 
distinguishable from quasi-triviality? 

Next, we define: 
1) Paraconsistency in respect of w1-

consistency, w2-consistency and F-
consistency. 

2) The concept of strong paraconsistency, so 
that we can distinguish inconsistency not 
only from triviality, but also from quasi-
triviality. 

5. Alternative concepts of 
paraconsistency 

If the concept of consistency we have in 
mind is n-consistency, and we want to prevent 
a logic from being explosive, we must reject 
ECQr as a rule of that logic. Likewise, if we 
are thinking of w1-consistency, we cannot 
accept that everything follows from the 
presence of the negation of any theorem 
(valid formula), so that the logic is not 
explosive in that context. Similarly, if what we 
have in mind is w2-consistency or F-
consistency, we must prevent everything from 
following from the argument of a negation 
theorem (valid formula) or from “Das 
Absurde”, so that the logic in question does 
not become explosive. 

We define: 
DEFINITION 9 (PARACONSISTENCY IN 

RESPECT OF W1-CONSISTENCY). A logic 
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S is w1-paraconsistent (paraconsistent in 
respect of w1-consistency) iff 

A ⇒ ¬A B  
is not a rule of S. 

That is, S is w1-paraconsistent iff there is 
not a rule in S asserting: if A is a theorem 
(valid formula), then, any formula is a 
consequence of its negation. 

DEFINITION 10 (PARACONSISTENCY IN 
RESPECT OF W2-CONSISTENCY). A logic 
S is w2-paraconsistent (paraconsistent in 
respect w2-consistency) iff 

¬A ⇒ A B 
is not a rule of S. 

That is, S is w2-paraconsistent iff there is 
not a rule in S affirming: if ¬A is a theorem 
(valid formula), then any formula is a 
consequence of A. 

Finally: 
DEFINICIÓN 11 (PARACONSISTENCY IN 

RESPECT OF F). A logic is F-paraconsistent 
(paraconsistent in respect of F) iff 

F A 
is not a rule of S. 

That is, S is F-paraconsistent iff not all 
formulas are a consequence of “Das 
Absurde”. 

As in the case of the standard concept of 
paraconsistency, these definitions are 
applicable to any logic S independently of 
whether S is adequate or not to the concept of 
consistency underlying the concept of 
paraconsistency in question.  

These definitions provide a more precise 
concept of paraconsistency. Because now, we 
can not only speak of paraconsistent logics in 
more than one sense, but also treat them 
taking into account, or not, the concept to 
which a logic S is adequate. 

However, these new concepts of 
paraconsistency have the same shortcoming 
that the standard concept. We cannot 
distinguish clearly between inconsistency and 
quasi-triviality by means of them. We need the 
concept of strong paraconsistency to do so. 

6. The concept of strong 
paraconsistency 

According to the aforementioned concepts 
of paraconsistency, although not all formulas, 
certainly a general class of them follow from 
inconsistent theories built on a paraconsistent 
logic. We define paraconsistency so that in 
case of inconsistency, no general class of 
formulas can be asserted. 

In case of inconsistency, the following will 
not be asserted: 

1. All conjunctions. 
2. All disjunctions. 
3. All conditionals. 
4. All negations. 

We define “strong paraconsistency” in 
respect of the four concepts of consistency 
here discussed.  

DEFINITION 12 (STRONG PARACONSIS-
TENCY IN RESPECT OF W1-CONSIS-
TENCY). A logic S is w1-Sparaconsistent 
(strongly paraconsistent in respect of w1-
consistency) iff the following are not rules of 
S: 

A ⇒ ¬A B ∧ C 

A ⇒ ¬A B ∨ C 

A ⇒ ¬A B → C 

A ⇒ ¬A ¬B 
That is, S is w1-Sparaconsistente iff in S 

there is no rule so that any of 1, 2, 3, 4 
mentioned above follow from the negation of a 
theorem. 

DEFINITION 13 (STRONG PARACONSIS-
TENCY IN RESPECT OF W2-CONSIS-
TENCY). A logic S is w2-Sparaconsistent 
(strongly paraconsistent in respect of w2-
consistency) iff the following are not rules of 
S: 

¬A ⇒ A B ∧ C 

¬A ⇒ A B ∨ C 

¬A ⇒ A B → C 

¬A ⇒ A ¬B 
That is, S is w2-Sparaconsistent iff in S 

there is no rule so that any of 1, 2, 3, 4 
mentioned above follow from the argument of 
a negation theorem. 
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DEFINITION 14 (STRONG PARACONSIS-
TENCY IN RESPECT OF N-CONSISTENCY). 
A logic S is n-Sparaconsistent (strongly 
paraconsistent in respect of n-consistency) iff 
the following are not rules of S: 

A ∧ ¬A B ∧ C 

A ∧ ¬A B ∨ C 

A ∧ ¬A B → C 

A ∧ ¬A ¬B 
That is, S is n-Sparaconsistent iff in S there 

is no rule so that any of 1, 2, 3, 4 mentioned 
above follow from any contradiction. 

DEFINITION 15 (STRONG PARACONSIS-
TENCY IN RESPECT OF N2-CONSIS-
TENCY). A logic S is n2-Sparaconsistent 
(strongly paraconsistent in respect of n2-
consistency) iff the following are not rules of 
S: 

A, ¬A B ∧ C 

A, ¬A B ∨ C 

A, ¬A B → C 

 A, ¬A ¬B 
That is, S is n2-Sparaconsistent iff in S 

there is no rule so that any of 1, 2, 3, 4 
mentioned above follow from two 
contradictory premises. 

If S has the rules I∧ y E∧, it is n-
Sparaconsistent iff is n2-Sparaconsistent. 

DEFINITION 16 (STRONG PARACONSIS-
TENCY IN RESPECT OF F-CONSISTENCY). 
A logic S is F-Sparaconsistent (strongly 
paraconsistent in respect of F-consistency) iff 
the following are not rules of S: 

F B ∧ C 

F B ∨ C 

F B → C 

F ¬B 

That is, S is F-Sparaconsistent iff in S there 
is no rule so that any of 1, 2, 3, 4 mentioned 
above follow from “Das Absurde”. 

Of course, these definitions can be 
significantly simplified depending on the 

strength of the logic in question. Let us see a 
couple of examples: 

If a logic S has the theses of idempotence 
and the rules of introduction of conjunction 
and introduction of disjunction, which are 
respectively, 

Id∧. A ↔ (A ∨ A) 

Id∨. A ↔ (A ∧ A) 

I∧. A, B A ∧ B 

I∨. A, A ∨ B, B ∨ A 
then, the concept of strong paraconsistency in 
respect of w1-consistency, equivalent to 
Definition 12, would read as follows: 

DEFINITION 17 (STRONG PARACONSIS-
TENCY IN RESPECT OF W1-CONSIS-
TENCY IN LOGICS WITH Id∧, Id∨, I∧, I∨). A 
logic S is w1-Sparaconsistent (strongly 
paraconsistent in respect of w1-consistency) 
iff the following are not rules of S: 

A ⇒ ¬A B  

A ⇒ ¬A B → C 

A ⇒ ¬A ¬B 
If a logic S has Id∧, Id∨, I∧, I∨ and special 

assertion (sa) or the rule assertion (asser), 

sa. [(A → A) → B] →B 

asser. A ⇒  (A → B) → B 
the concept of strong paraconsistency in 
respect of w2-consistency, equivalent to 
Definition 13, would read: 

DEFINITION 18 (STRONG PARACONSIS-
TENCY IN RESPECT OF W2-CONSIS-
TENCY). A logic S is w2-Sparaconsistent 
(strongly paraconsistent in respect of w2-
consistency) iff the following are not rules of 
S: 

¬A ⇒ A B 

¬A ⇒ A ¬B 
As pointed out, the aim of paraconsistent 

logic is to distinguish inconsistency (n-
inconsistency, n2-consistency) from triviality. 
This objective is achieved with the Standard 
concept of consistency (scp-paraconsistency, 
scp2-paraconsistency). Following the 
standard concept, we have defined alternative 
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concepts of paraconsistency for any of the 
concepts alternative to (n-inconsistency, n2-
consistency) introduced in this paper. Each of 
these alternative concepts of paraconsistency 
lets us distinguish between inconsistency and 
triviality, as the standard one. However any of 
these concepts, the standard as well as the 
alternative ones, does not permit us to 
differentiate between inconsistency and quasi-
triviality. And this is a non desirable 
consequence of any definition of 
paraconsistency, for establishing the clear 
difference between inconsistency and triviality 
(in a strong sense of the term) is the main 
objective of paraconsistent logic, for which we 
pay a high price in terms of easy-going rules 
of derivation, rules of derivation traditionally 
acceptable, wanted and of general 
applicability.  

We have tried to define “paraconsistency” 
accurately, with all the consequences, to find 
out the price to pay so that an inconsistent 
theory is just inconsistent without any class of 
formulas being concluded from it. It is up to 
the reader if it is worth paying the price for this 
merchandise. In logic, everything has a price, 
one cannot, for example, reject paradoxes of 
implication and have adjunction 

Adj. A → [B → (A ∧ B)] 
One has to choose. 
We do not reject logics simply 

paraconsistent that are not S-paraconsistent, 
we just establish the difference between them, 
and we think that S-paraconsistency fits the 
main motivation of paraconsistent logic. 

We defend “logical pluralism”. Classical 
logic is not false, it just has a limited 
application. Relevant logics are very 
interesting logically and philosophically, and 
useful in some contexts, but they do not 
represent what Logic is. No logic does, not at 

least until someone shows otherwise. No logic 
is the Logic. 

Finally, we note some examples of logics 
that are, or not, S-paraconsistent: 

Classical logic and intuitionistic logic are 
adequate to all concepts of consistency here 
defined. But they are not paraconsistent, 
therefore, they are not S-paraconsistent in 
respect of any of them. 

Minimal intuitionistic logic Jm is adequate to 
w1-consistency, w2-consistency, n-
consistency (n2-consistency) and F-
consistency. It is paraconsistent in all senses 
of paraconsistency here defined, but it is not 
S-paraconsistent in any of them. 

IMTL and many-valued logics in general 
are adequate to w1-consistency, w2-
consistency, but not n-consistency. They are 
not w1-paraconsistent and w2-paraconsitent, 
that is, they are not paraconsistent (so, they 
are not S-paraconsistent) in respect of the 
concepts of consistency they are adequate to. 
However, they are n-Sparaconsistent (n2-
Sparaconsistent). 

Standard relevant logics are adequate to 
w1-consistency, w2-consistency, n-
consistency (n2-consistency). These logics 
are S-paraconsistent (so, they are 
paraconsistent) in respect of all the concepts 
of consistency here considered.  

But not only relevant logics are 
paraconsistent. The logic BKc11 defined in 
(Robles and Méndez, 2009) is not a relevant 
logic in the strong sense of the term, but it is 
w2-Sparaconsistent and n-Sparaconsistent 
(n2-Sparaconsistent), although it is not w1-
Sparaconsistent, despite being w1-
paraconsistent. 
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n what follows, I will try to anlyze and give 
a solution to the surprise exam paradox, 
also known as the “unexpected hanging 

paradox”1  or the “surprise exam paradox”. My 
solution will follow, in a certain sense, Quine’s 

                                                      
1 Martin Gadner explains, in the following way, this 

paradox in Gadner (2001). 
 The man was sentenced on Saturday. “The hanging 

will take place at noon,” said the judge to the prisoner, “on 
one of the seven days of next week. But you will not know 
which day it is until you are so informed on the day of the 
hanging.” 

The judge was known to be a man who always kept 
his word. The prisoner, accompanied by his lawyer, went 
back to his cell. As soon as the two men were alone the 
lawyer broke into a grin. “Don’t you see?” he exclaimed. 
“The judge’s sentence cannot possibly be carried out.” 

“I don't see,” said the prisoner. 
“Let me explain. They obviously can’t hang you next 

Saturday. Saturday is the last day of the week. On Friday 
afternoon, you would still be alive and you would know 
with absolute certainty that the hanging would be on 
Saturday. You would know this before you were told so 
on Saturday morning. That would violate the judge’s 
decree.” 

“True,” said the prisoner. 
“Saturday, then is positively ruled out,” continued the 

lawyer. “This leaves Friday as the last day they can hang 
you. But they can't hang you on Friday because by 
Thursday afternoon only two days would remain: Friday 

proposal of solving this paradox trying to 
simplify it. In order to achive my goal I will use 
classical and temporal logic (in particular, 
ockhamist indeterminist temporal logic). 

The surprise exam paradox was introduced 
in the early 1940s. At the beginning, it took 
the form of the “civil defence exercise 
paradox”, although it has adopted many 
different versions2. John O’Connor published 

                                                                            
and Saturday. Since Saturday is not a possible day, the 
hanging would have to be on Friday. Your knowledge of 
that fact would violate the judge’s decree again. So Friday 
is out. This leaves Thursday as the last possible day. But 
Thursday is out because is you’re alive Wednesday 
afternoon, you’ll know that Thursday is to be the day.” 

“I get it,” said the prisoner, who was beginning to feel 
much better. “In exactly the same way I can rule out 
Wednesday, Tuesday, and Monday. That leaves only 
tomorrow. But they can’t hang me tomorrow because I 
know it today!”  

 
2  A popular version is using numbered boxes. The 

following version is taken from Gerbrandy (1999): 
A series of n numbered boxes is opened in sequence 

by the quiz master, starting from number 1, then number 
2, etcetera. One of the boxes contains an enormous 
amount of money, and the quiz master knows which box it 
is. A player, b, gets the money if he knows, just before the 
box containing the money is opened, that this box is the 
one with the money in it. Player b is not allowed to guess; 
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a first version in Mind in 19483, and it was 
followed, at once, by many other papers in the 
same journal4. Since then, many solutions 
have been offered, analysing the paradox 
from many different points of view. 

One of the most popular variations of this 
paradox is the known as "the surprise exam 
paradox". It goes as follows: 

At the end of class one Friday afternoon, 
the professor announces to her students that 
she will give them an exam during one of next 
week’s classes. (Class meets every day 

                                                                            
he must have a convincing argument that the money is in 
the box to be opened. 

Suppose that the box with the money in it is 
somewhere in the middle –say there are five boxes, and 
the money is in the fourth. In that case, player b will never 
win the game, because at the moment that the fourth box 
is opened, he has no reason to assume that box 4 is not 
an empty box. Since the quiz master knows which box 
contains the money, she knows that b cannot win the 
game. 

The ‘paradox’, now, is the following. Suppose the quiz 
master say to b: “You cannot win the game.” As we have 
seen, this is true. Now b reasons as follows. “Suppose the 
money is in the last box. In that case, I would know that 
the money is in that box at the moment when all other box 
es were opened, and I would win the game. So, if the quiz 
master tells the truth, the last box is empty. But if this is 
true, the money cannot be in box 4 either, because I know 
(now) that the last box is empty, and so, if boxes 1 to 3 
were opened, the money had to be in the fourth box, and I 
would win the game as well. I can repeat this proof for all 
boxes. But then I have to conclude that all the boxes are 
empty. This is in contradiction with what I know of the 
game. Therefore the quiz master must be lying to me." 

 
3 It was first published by John O'Connor (1948): 
Consider the following case. The military commander 

of a certain camps announces on a Saturday evening that 
during the following week there will be a "Class A 
blackout". The date and the time of the exercise are not 
prescribed because a "Class A blackout" is defined in the 
announcement as an exercise which the participants 
cannot know is going to take place prior to 6.0 p.m. on the 
evening in which it occurs. It is easy to see that it follows 
that the exercise cannot take place at all. It cannot take 
place on Saturday because if it has not occurred on the 
first six days of the week it must occur on the last. And 
the fact that the participants can know this violates the 
condition which defines it. Similarly, because it cannot 
take place on Saturday, it cannot take place on Friday 
either, because when Saturday is eliminated Friday is the 
last available date and is, therefore, invalidated for the 
same reason as Saturday. And by similar arguments, 
Thursday, Wednesday, etc., back to Sunday are 
eliminated in turn, so that the exercise cannot take place 
at all.  

 
4 Cohen (1950), Alexander (1950), Scriven (1951), etc. 

during the week.) She adds that the exam will 
be a surprise, in that the students won’t 
expect, on the morning of exam day, that the 
exam will be that day. One of her cleverer 
students pipes up, saying that she cannot 
possibly fulfill her intention to give such an 
exam. “For it cannot be held on Friday: if it 
were, we would expect it on Friday morning 
(having noted that no exam had yet been 
given). So Friday is ruled out; the exam must 
take place on one of Monday through 
Thursday. But then, for exactly the same 
reason, it cannot be held on Thursday. But 
then, for exactly the same reason, it cannot be 
held on Thursday, else we would know that 
fact ahead of time (having noted that no exam 
had yet been given, and having ruled out 
Friday). And so on: It’s really just a simple use 
of mathematical induction to show that your 
statement is inconsistent.” The professor 
beams at her bright young student, and says 
nothing.  

Arriving in class next Tuesday, the students 
discover that they are to take an exam that 
day. None of them, of course, expect it. The 
exam consists of one question: “What was 
wrong with the clever student’s reasoning?” 
(Hall, 1999) 

1. Three Questions 

The paradox gives us several questions. 
The first one is if the surprise would be the 
same any day of the week: Is it the same 
surprise if the exam takes place on Monday, 
on Wednesday or on Friday? We can also ask 
if the paradox works independently of the 
number of days of the week: Would it be the 
same with only a day in the week? With 3 
days in a week? With 7 days in a week? 
Would it be the same in a week 100 days 
long? And the last and most important 
question: Is there, in fact, a paradox? 

1.1. First Question: Is it the same 
surprise if the exam takes place on 
Monday, on Wednesday or on 
Friday? 

There is a stress between the confidence in 
the person that says the sentence and the 
reasoning. By the way of reasoning we arrive 
to the conclusion that the fact is not going to 
happen, because we trust in the person that 
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states it. However, if it is not possible to 
happen, it happens, and the person told the 
truth. No matter if we believe or not what the 
person states, the fact fulfils (or at least, it can 
fulfil). If we do not trust the person, the 
reasoning does not go. If we trust, the 
reasoning goes, but reality will contradict it. 

There is a stress between the confidence in 
the person (the professor, the judge, the quiz 
master) that says the sentence and the 
reasoning, between the confidence and the 
surprise. Someone, who is wholly trustfully for 
us, say something important. We believe her. 
We have no doubts. We know she is not 
going to lie. This person says that we are 
going to have a surprise. If she says we are 
going to have a surprise, we must have a 
surprise. However, how can we have a 
surprise knowing that surprise? 

Reasoning we arrive to the conclusion that 
the fact is not going to happen, because we 
trust in the person that states it. Nevertheless, 
if it is not possible to happen, if we are sure 
that it is not going to happen, it happens, and 
the person told the truth. We have the fact 
and we have the surprise. We have even a 
bigger surprise, because we were sure that it 
was not going to happen. 

Imagine that the person is not trustfully, or 
alt least no wholly trustfully. In that case, we 
cannot make the reasoning. Here there is not 
stress between the confidence and the 
surprise. We can have a surprise because we 
do not know whether the person is lying or 
not. We are not sure if we are going to have 
an exam, the prisoner does not know if he is 
going to be hanged, etc. Therefore, if it 
happens, it will be something a little bit 
unexpected. 

 This is a strange situation. No matter if we 
believe or not what the person states, the fact 
fulfils (or at least, it can fulfil). If we do not 
trust the person, the reasoning does not go. If 
we trust, the reasoning goes, but reality will 
contradict it.  

1.2. Second Question: Would it be the 
same with only a day in the week? 
With 3 days in a week? With 7 days 
in a week? Would it be the same in 
a week 100 days long?  

Quine studies the paradox in the version of 
the unexpected hanging (Quine, 1953). He 
explains that the man arrives at the 
conclusion that the announcement is not 
going to be fulfilled. On Thursday he is 
hanged, when he thought that it was not 
possible. He was wrong in his argument that 
hanging should have been before Thursday. 
The problem is that, at time x, the man only 
saw two alternatives: 

 
1) The event will have occurred at or before 

that time. 
2) The event will occur at last chance, Friday, 

and the man will know it the day before. 
 

The man rejects two, so he chose one. 
For Quine, the man has not two, but four 

alternatives: 
 

1) The event will have occurred at or before 
that time. 

2) The event will occur at last chance, Friday, 
and the man will know it the day before.  

3) The event does not happen last day (and 
violates the announcement). 

4) The event happens last day and the man 
will remain ignorant, because he does not 
know if the announcement was going to be 
fulfilled or not. 

 
Quine thinks that what is wrong with the 

argument of the man is that he does not see 
the possibility of three and four, and that one 
and four are compatible with the 
announcement.  

To show more clearly his argument, Quine 
writes the story in a 1 day one that goes, more 
or less, as follows: 

The judge tells the man on Sunday 
afternoon that he will be hanged the following 
noon and will remain ignorant of the fact till 
the intervening morning. It would be like the 
man to protest at this point that the judge was 
contradicting himself. And it would be like the 
hangman to intrude upon the man 
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complacency at 11:55 next morning, thus 
showing that the judge has said nothing more 
self-contradictory than the simple truth. If the 
man has reasoned correctly, Sunday 
afternoon, he would have reasoned as 
follows: 

"We must distinguish four cases: 
1) That I shall be hanged tomorrow noon 

and I know it now (but I do not). 
2) That I shall be unhanged tomorrow 

noon and know it now (but I do not). 
3) That I shall be unhanged tomorrow 

noon and do not know it now. 
4) That I shall be hanged tomorrow noon 

and do not know it now.” 

The latter two alternatives are the open 
possibilities, and the last of all would fulfill the 
announcement. The man should have thought 
that better than charging the judge with self-
contradiction, he should suspend judgment 
and hope for the best." 

Quine clearly analyses this problem as a 
contingent future one, in the way of Aristotle's 
sea battle (Peri Hermeneias, chapter 9). 

While Quine uses a week one day long to 
show his solution, Ned Hall (Hall, 1999) uses 
a "week" long enough (let us say, for 
example, a hundred days week) and the 
example of the student and an exam. For him 
the reasons that operate in the 1-day case are 
very different from the multi-day case. He 
says that the student is justified in believing 
the announcement in a week long enough. 
For him the problem is a problem of believes, 
and the student has a dilemma between the 
justification in a week long enough and a 
"confidence" principle that states if, at the 
outset, the student is justified in believing 
some proposition, then he is also justified in 
believing that he will continue to be justified in 
believing that proposition. So, the student is 
not justified in believing the announcement, 
regardless of the number of days in the week. 

Ned Hall solves himself the dilemma by 
means of degrees of belief. 

What I want to analyse from Ned Hall's 
paper is his criticism to Quine, which I think is 
wrong. Ned Hall focuses on belief and sees 
the problem of the paradox in the concept of 
belief, so he tries to solve it changing the 
concept of justified belief (for justified degree 
of belief). 

Ned Hall shows different variants of the 
announcement: 
1. The professor announces, not to the 

students, but to a colleague that she will set 
a surprise exam in the following week. 
Then the student cannot rule out Friday. 

2. The student has heard a lot about this 
professor and knows that whenever she 
announces a surprise exam, she invariably 
gives it on the last available day. So, the 
student is not only justified in believing the 
announcement, he is also justified in 
believing it is false. 
According to Ned Hall, Quine thinks that the 

student is not justified in believing the 
professor announcement. However, Quine 
does not speak about the student's 
justification. Quine talks about student's 
knowledge. In addition, what the student 
knows before the event happens is the space 
of possibilities. The problem for Ned Hall is a 
problem of beliefs. The problem for Quine is 
about events and future events. 

It is not, as Ned Hall affirms, that in Quine 
diagnosis the student learns nothing relevant 
from the announcement. He learns something 
relevant. He learns that the exam can be one 
day of the week. Nevertheless, there are also 
other possibilities.  

The different solutions given by Ned Hall 
and Quine keep relation with the solution to 
the first question,  with the stress between the 
confindence and the surprise. While Quine 
focuses in the surprise, because the event 
can happen or not, Ned Hall prefers the 
confidence. If there is confidence, there is 
justified belief.  

1.3. Third Question: Is there, in fact, a 
paradox? 

In the so-called paradox there is a 
disjunction among the days of the week: “or it 
is the first day or it is the second day or … or 
it is the last day” (or Monday or Tuesday or 
Wednesday or Thursday or Friday). If it is 
Friday and I did not get an exam, that means 
that the exam took place neither on Monday, 
nor on Tuesday, nor on Wednesday, nor on 
Thursday, so my only solution is that the 
exam will be held on Friday. On Thursday the 
situation is completely other, because I do not 
have a negation on Friday and I still have two 
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options, it can be on Thursday or it can be on 
Friday. Therefore, the deduction that it must 
be on Thursday does not go. 

In any case, the stress between confidence 
and surprise only has whole strength the last 
day of the week. There is a disjunction among 
the days of the week: “or it is the first day or it 
is the second day or … or it is the last day” (or 
Monday or Tuesday or Wednesday or 
Thursday or Friday), or among the ten boxes.  

When we arrive to the last day raises the 
problem of the confidence in the person that 
states the sentence, if we trust the person we 
know the fact is going to happen this day. 
However, what happen the other days?  
• If it is Friday and I did not get an exam, that 

means that the exam took place neither on 
Monday, nor on Tuesday, nor on 
Wednesday, nor on Thursday (no Monday 
and no Tuesday and no Wednesday and no 
Thursday), so, by classical propositional 
logic, my only solution is that the exam will 
be held on Friday. 
I know in advance that 
M∨T∨W∨Th∨F 
and I know now (Friday)  
¬M∧¬T∧¬W∧¬Th, 
Therefore, my only possible conclusion is 
F. 

• On Thursday the situation is completely 
other, because I do not have a negation on 
Friday and I still have two options, it can be 
on Thursday or it can be on Friday. 
Therefore, the deduction that it must be on 
Thursday does not go.  
I know in advance that 
M∨T∨W∨Th∨F 
and I know now (Thursday)  
¬M∧¬T∧¬W, 
Therefore, my conclusion is 
Th∨F. 

• On Wednesday the situation is similar to 
Thursday, because I do not have negations 
on Friday and Thursday, I have three 
options, it can be on Wednesday, it can be 
on Thursday or it can be on Friday. 
Therefore, the deduction that it must be on 
Wednesday does not go.  
I know in advance that 
M∨T∨W∨Th∨F 
and I know now (Wednesday)  

¬M∧¬T, 
Therefore, my conclusion is 
W∨Th∨F. 

• And the same thing with Tuesday and 
Monday. 
To deduce that the day the exam will take 

place in Thursday, I should know that on 
Friday the exam did not take place. I do not 
know that Friday was not the day if it is still 
Wednesday afternoon or Thursday morning. I 
know that Friday could be the day if Thursday 
is not, but, at this moment (Wednesday 
afternoon or Thursday morning); I do not 
know if Thursday was or not, because there 
are still chances that we can have the exam. 

At the same time, it seems quite clear that 
this paradox, from another point of view, is a 
case of contingent futures (we are not sure if 
something is going or not to happen 
tomorrow, so its truth value is in question). We 
can find the genesis of this problem in 
Aristotle, in the chapter nine of the Peri 
Hermeneias. In this chapter, Aristotle thinking 
about a possible sea battle tomorrow raises 
the problem of the contingent future and its 
truth-value. In this century, in the sixties, 
Arthur Prior tries to formalize this kind of time 
(following an Ockhamist view), from a 
philosophical point of view. The system, called 
OT, is logically and philosophically very 
interesting and has been developed by 
several logicians (Burgess, Thomason, and 
Zanardo). At the same time, computer 
scientists have developed a similar system 
called CTL, from very different motivations.  

Contingent futures have been analysed 
also with degrees or multivalues, but 
contingent futures are solved usually with 
branching time logics. I can manage different 
alternatives: in the first one the exam will take 
place on Monday, in the second on Tuesday, 
The truth value of the sentences is only 
relative to the alternative (or branch) that, at 
the end, comes to place. 

We cannot travel through time in the two 
directions. If it is Thursday, it means that it is 
not Friday; we do not know what is going to 
happen. Temporal logic can help us to 
analyse the paradox, but it suffices classical 
logic to see gaps in the reasoning. To see that 
the professor is not going to give the exam on 
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Friday, we have to be on Friday. Before 
Friday it does not work. 

If Friday the exam does not take place the 
only problem is with the necessity, “it is 
necessary that the exam…” and, as Quine 
would say, the students would have forgotten 
that there were other possibilities, other 
alternative futures.  

2. And now… What else? 

Although I think that the paradox dissolves, 
it is so suggesting that we can analyze it in 
different ways. I have not found any analysis 
using temporal-epistemic logic, but there are 
formalizations using epistemic logic and 
dynamic epistemic logic. 

2.1. Epistemic Dynamic Logic 

Dynamic logic is epistemic logic extended 
with actions. Jell Gerbrandy, in his 
dissertation (Gerbrandy, 1999), makes a very 
interesting dynamic-epistemic analysis of the 
surprise examination paradox. This is the first 
analysis of this paradox with dynamic 
epistemic logic. He studies the announcement 
"On the basis of what you know, you cannot 
win the game". He tries to argue that dynamic 
epistemic semantics offers a natural analysis 
of how one can learn that such sentences are 
true while still not coming to believe them. 
One can even learn such a sentence and 
come to believe the contrary of the sentence. 
The act of uttering such a sentence 
successfully may change the situation in such 
a way that the sentence becomes false.   

Hans van Ditmarsch and Barteld Kooi, in a 
recent paper (Ditmarsch & Kooi, 2005), study 
the role of unsuccessful updates in logical 
puzzles. They see two utterances of the 
teacher: 
1) "There will be an exam next week" 
2) "The exact day of the exam will be a 

surprise" 
They say, following Gerbrandy, that the first 

sentence is an exclusive disjunction over the 
possible days. They distinguish two readings 
in the second one: 
1) Given the information the students now 

have, the students will not know the day of 
the exam in advance. 

2) The students will not know the day of the 
exam in advance, even after they hear this 
announcement. 
They think that the first sentence can be 

formalized with the logic of public updates, but 
the second one not, because it involves self-
reference. When "surprise" is announced, the 
students only learn the exam will take place 
on another day than Friday. They say the 
reductio ad absurdum cannot go any further, 
because the announcement is not successful. 
The problem remains with the reading of the 
second sentence, as "The students will not 
know the day of the exam, even after they 
hear this announcement". This announcement 
is self-referential and relates the paradox with 
the liar one. 

2.2. Hybrid and Epistemic Temporal 
Logic 

It could be interesting to give an account of 
the way in which the knowledge or the beliefs 
of the agent change along the time; and it 
could be also interesting to express the 
knowledge or the beliefs on an agent, in a 
concrete instant, with regard to the past and 
the future. It seems that this paradox is a case 
of contingent futures, which branching time 
logics usually solve. The truth-value of the 
sentences is only relative to the branch that, 
at the end, comes to place. 

In the articles about the topic, I have not 
found a research using indeterministic 
temporal logic or temporal-epistemic logic, 
although there are formalizations using 
epistemic logic and dynamic epistemic logic5. 
This is surprising when many authors talk 
about time (or temporal series). It could be 
interesting to give an account of the way in 
which the knowledge (or the beliefs) of the 
agent change along the time and it could be 
also interesting to express the knowledge or 
the beliefs on an agent in a concrete instant 
with regard to the past and the future. In other 
papers, Rafael Herrera and I have explored 
this topic. 

Among the systems proposed to combine 
time and knowledge, the most important are: 

                                                      
5 There have been some interesting formalizations of 

the paradox using dynamic logic.  
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the Engelfriet (1996) minimal temporal-
epistemic system, the temporal extension of 
Kraus & Lehmann (1988) system for 
knowledge and belief and Fagin & Halpern 
(1988) temporal-epistemic logic. 

Engelfriet system combines S5 epistemic 
system with a linear transitive time one. The 
problem is that it does not allow the 
occurrence of temporal operators under the 
range of epistemic operators. This reduces 
the system to a temporalitation of epistemic 
logic. Kraus and Lehmann introduce a system 
that combines several epistemic and doxastic 
notions. They enrich this system with temporal 
operators to express changes of knowledge 
and belief along the time and different kinds of 
beliefs that the agents can have about the 
future. The basic ideas of Fagin and Halpern 
allow, up to a great extent, to solve the 
problem of the logical omniscience. 

The main difficulties in order to combine 
temporal and epistemic logic come from the 
fact of having to combine an absolute 
temporal perspective with a relative (to each 
agent) epistemic perspective. That is: 
1) Temporal points (instants) are determined 

from the point of view of an observer placed 
outside the world, and 

2) The epistemic alternatives of each agent (in 
each instant) are relative to that agent. 
Hybrid logics are modal logics that allow 

referring to the points in the model. In the 
case of temporal logic, they allow to refer to a 
particular point of time, an instant. The 
principal ideas related with hybrid logics were 

introduced by Prior (1967), after him, it has 
developed by Bull and reinvented by a group 
of logicians from the Sofia School. In the 
1990s, the research papers about this topic 
increased, and the principal authors are 
Blackburn, Areces and other researchers 
linked to the University of Amsterdam 
(Areces, Blackburn & Marx, 2001; Blackburn, 
2000; Blackburn & Seligman, 1998). 

Our hypothesis, in other place, is that 
hybrid logics simplify the combination of 
temporal and epistemic logics.  Nominals, as 
used is hybrid logic, allow making reference to 
points, so we can make reference to concrete 
instants or to some states in the present, past 
or future. Doing so, we can avoid building 
highly complicated models. Instead of that, we 
build our models upon the notion of "state", 
where a state is a possible world in a concrete 
instant. We have two accessibility relations 
among states, an equivalence relation and an 
irreflexive partial order. The valuations are 
similar to those of Engelfriet plus the ones for 
some new operators we introduce, which 
include hybrid logic nominals. If an agent 
knows something (A) about the future in the 
current state (that is, an agent knows that 
something will be the case in the future i), we 
have to check that every state (that the agent 
considers possible) at the current instant have 
an ulterior state that is the denotation of i 
where A is true. 

The study of the paradox with the new 
hybrid-temporal-epistemic logic could offer 
some new approaches. 

 

References 

Alexander, P. (1950). Pragmatic Paradoxes. Mind, 59, 536-538. 
Areces, C., Blackburn, P. Y Marx, M. (2001). Hybrid Logics: Characterization, Interpolation And Complexity. The Journal Of 

Symbolic Logic, 66(3), 977-1009. 
Blackburn, P. (2001). Representation, Reasoning, And Relational Structures: A Hybrid Logic Manifesto. Logic Journal Of 

The IGPL, 8(3), 339-365. 
Cohen, L.J. (1950). Mr. O’connor’s Pragmatic Paradoxes. Mind, 59, 85-87. 
Engelfriet, J. (1996). Minimal Temporal Epistemic Logic. Notre Dame Journal Of Formal Logic, 37, N. 2. 
Fagin, R. Y Halpern, J.H. (1988). Belief, Awareness And Limited Reasoning. Artificial Intelligence, 34. 
Gabbay, D., Hodkinson, I. Y Reynolds, M. (1994). Temporal Logic. Oxford: Oxford University Press. 
Gadner, M. (2001). The Colossal Book Of Mathematics: Classic Puzzles, Paradoxes And Problems. New York / London: 

W.W. Norton & Company Ltd. 
Gerbrandy, J. (1999). Bisimulations On Planet Kripke. Amsterdam: Doctoral Dissertation. 
Hall, N. (1999). How To Set A Surprise Exam. Mind, 108, 647-703. 
Herrera, R. Y Vázquez, M. (2003). Combining Temporal And Epistemic Logic With The Help Of Hybrid Logic. Twenty First 

World Congress Of Philosophy, Estambul. 



tripleC 7(2): 194-201, 2009 201 

CC: Creative Commons License, 2009. 

Herrera, R. Y Vázquez, M. (2005). Towards An Hybrid Epistemic Linear Temporal Logic. Fifth European Congress For 
Analytic Philosophy, Lisbon. 

Kraus, S. Y Lehmann, D. (1988). Knowledge, Belief And Time. Theoretical Computer Science, 58. 
O’Connor, D.J. (1948). Pragmatic Paradoxes. Mind, 57, 358-359. 
Prior, A. (1967). Past, Present And Future. Oxford: Oxford University Press. 
Quine, W.O. (1953). On A So-Called Paradox. Mind, 67, 403-407. 
Scriven, M. (1951). Paradoxical Announcements. Mind, 60, 403-407.  
Van Ditmarsch, H. Y Kooi, B. (2005). The Secret Of My Success. Synthese, 151(2), 201-232. 
 
 

About the Author 

Margarita Vázquez 
Assistant Professor of Philosophy (Logic and Philosophy of Science) at the University of La Laguna (Spain). Member of the 
Spanish Association for Analytical Philosophy (She is a member of the Policy Council), of the Spanish Society of Logic and 
Philosophy of Science and of the System Dynamics Society. Her research interests are very broad: Philosophy of 
Technology, Modeling and Simulation, Bounded Rationality, System Dynamics, Paradoxes, Logic, Philosophy of Logic, 
Temporal, Epistemic and Hybrid Logic, Semantics. She is author of many chapters of books and articles, in spahish and 
English, about these topics. She is author of several Logic books in Spanish. 



tripleC 7(2): 202-207, 2009 

ISSN 1726-670X  

http://www.triple-c.at 

CC: Creative Commons License, 2009. 

 

 

Analysis of Semantic Information via Information Reports 
 

Julio Ostalé 
 

Universidad de Salamanca (PhD Programme), Spain. E-mail: ostale@yahoo.es 

 

 

 

Abstract: Semantic information is analysed by means of two consecutive approaches. Firstly, we consider semantic 

information via ordinary-language reports of the form “X carries the information that Y”. Secondly, and partially based on the 

previous analysis, we obtain a number of a priori conditions a physical system has to fulfill for semantic information to take 

place in such a system. 

 
Keywords: semantic information, information reports, a priori conditions, situation theory, channel theory, semantics, 

objectivity problem 

 

Acknowledgement: The author carries out his research within the project “Las lógicas de la red” (ref. HUM2006-12848-

C02-01), supported by the Spanish “Ministerio de Educación y Ciencia”. He is also indebted to Francisco Salto Alemany 

and José María Díaz Nafría for encouraging him to take part into the “First International Meeting of Experts in Information 

Thepries” held in León (Spain), during November 6
th
 – 7

th
 2008. 

 

 

 

hat is semantic information? This is 

after all the topic we are going to deal 

with. Notice that, even before we propose 

a definition of semantic information, our 

choice of the very term “semantic information” 

apparently involves two things: (i) because of 

the English grammar, our choice should imply 

that there is something we recognize as 

information, of which semantic information is 

but a variety; (ii) because of the well 

established semiotic distinction syntax-

semantics-pragmatics, it should also imply 

that there are two further varieties of 

information, namely syntactic information and 

pragmatic information. Now, I will neither 

accept nor deny theses (i) and (ii). The reason 

I have put the expression “semantic 

information” in the title of this paper is that I 

wish to focus on certain topic, indeed a very 

old one, that in the last sixty years has been 

discussed under the umbrella of that 

expression. “Semantic information” is used as 

a label for those inquiries that try to merge 

ideas from Shannon's Statistical Theory of 

Signal Transmission with some theory of 

meaning. 

1. Information Reports 

A neutral formulation of our topic is given in 

the major work of Channel Theory: “How is it 

possible for one thing to carry information 

about another?” (Barwise and Seligman, 

1997: xi). Channel Theory, whose 

philosophical background is consistent with 

the ideas of this paper, is  one of the most 

recent descendants of Situation Theory, a 

mathematical logic-oriented theory of 

information first developed in Barwise and 

Perry (1983). The general framework of 

Situation Theory, including terminology and 

basic hypotheses, was fixed by Devlin (1991). 

Actually, the picture is much more 

complicated once we observe some facts: 

there are different versions of Situation 

Theory in the literature; the standard Channel 

Theory as developed in Barwise and 

Seligman (1997) stems from an earlier version 

that was also called Channel Theory, see 

Moss and Seligman (1994); finally, 

relationships between different versions of 

Situation Theory and different versions of 

Channel Theory are not completely clear. Our 

considerations in this paper will run in parallel 
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with those ideas that are commonplaces to 

every version of Situation Theory and every 

version of Channel Theory. 

What does it mean that some things carry 

information about each another? We know 

that fire causes smoke; this (causal) regularity 

or constraint supports in some way the fact 

that every piece of smoke carries the 

information that there is a fire; however, and 

this is the controversial point, the semantic 

relation denoted by “carries the information 

that” is usually thought of as different from the 

nomic relation denoted by “causes”. In other 

words, we figure out and speak of the world 

as if there were information flow out there; 

furthermore, this information flow is taken as 

something that rests on regularities, although 

it is not a regularity by itself. The main 

problem is how to achieve a good explanation 

for information on the basis of regularities.  

We are going to work out an indirect notion 

of information guided by the use of language. 

In which sense? The nature of information is 

not given by English language, of course, but 

we can substitute the abstract notion of 

information by a more concrete notion with the 

help this language. The key is to identify 

typical reports describing what we are 

interested in, and then to define our topic as 

the reference of those reports. Let us start. By 

an “information transfer” I suggest to 

understand hereafer anything whose typical 

linguistic expression is   

 X carries the information that Y (1a) 

or some other variant close enough to this 

one. We will say in the sequel that X is the 

“source” and Y is the “target” of the transfer. 

At the linguistic level, statements like (1a) are 

called “information reports” after Israel and 

Perry (1990). Typical examples of information 

transfers are: dark clouds in the sky bear the 

information that it is going to rain nearby, the 

open door of my house carries the information 

that someone is in there, your smiling brings 

the information that you are happy, a jacket in 

my brother's wardrove means that my brother 

owns the jacket, and so on. Of course, there 

are also more complex information 

phenomena; to put an example, the word 

“open” on the door of a shop indicates that we 

can enter the shop, though this permission is 

not something we can easily recognize as a 

state of affairs. For convenience, we consider 

in this paper only those information transfers 

in which both X and Y are state of affairs we 

can easily describe in terms of “item s in of 

the type T”. In the previous example, it is far 

from clear whether the item is a concrete 

person, any person, all the persons, the 

situation itself, the relation of a person with 

respect to the shop, etc.  

In ordinary language, while keeping the 

term “information” playing the role of a direct 

object, we can distinguish two groups of 

expressions reductible to (1a). Firstly, there 

are those expressions whose main verb is 

static, in the sense that doesn't refer to 

change, and indicates possession: X conveys 

the information that Y, X supports the 

information that Y, X has the information that 

Y, X gives you the information that Y, etc. 

Secondly, there are those expressions whose 

main verb is dynamic and indicates 

transportation: X bears the information that Y, 

X brings the information that Y, X transports 

the information that Y, etc. This distinction is 

admittedly not very sharp in everyday 

conversations; nevertheless, it will become 

quite useful for philosophical analysis. 

Further, there are expressions akin to (1a) 

without the term “information”: X informs that 

Y, X reports that Y, X means that Y, X 

involves Y, or X implies Y.  

There is the habit of assuming X and Y to 

be of different nature. It is frequently accepted 

that X stands for something physical, the so-

called “signal”, whereas Y stands for 

something either mental or abstract, the so-

called “information content of the signal”. For 

some reason, schema (1a) is assimilated to 

the schema of propositional attitudes: A 

believes that p, A sees (that) p, A truthfully 

asserts that p, A remembers that p, A wonder 

wether p, and so on. This is the case for 

instance in Israel and Perry (1990), a brief 

article whose influence can be traced until 

important monographs like Pérez (2000) or 

Floridi (2004). But is this the only way for an 

understanding of  the above schema? We 

would like to show that the similarity between 

(1a) and propositional attitudes is misleading, 

hence a potential source of pseudo-problems. 

By saying or writing first X, then a verb, and 

then Y preceded by the word “information”, it 



204 Julio Ostalé 

CC: Creative Commons License, 2009. 

seems to many authors that Y is qualified in a 

deep sense that X is not. To complicate 

matters, this linguistic distinction between a 

subject whose form is “X” and a direct object 

whose form is “the information that Y” meets 

to quickly a far from clear intuition involving 

the double nature of information, namely the 

intuition by which information involves 

physical ingredients (signals, documents, TV 

screens, pictures...) as well as ingredients that 

are not physical (meanings, contents, 

propositions...). In abstract thinking, the 

encounter of two dichotomies (A versus B) 

and (M versus N) too frequently yields to a 

new dichotomy (A or M) versus (B or N). In 

our case, the above linguistic distinction 

together with the above intuition behave like 

that. By means of a one-to-one implicit 

attribution, many authors come to think that X 

stands for something physical whereas Y 

stands for something non-physical. They 

interpret (1a) by saying that the signal X 

conveys the informational content Y. Yet this 

assimilation is too rude, even if we accept the 

token-type dimension of every information 

transfer. If you rephrase (1a) by the 

synonymous 

 X informs that Y (1b) 

then you begin to have reasons for being 

suspicious about the analogy between (1a) 

and propositional attitudes. With (1b) it is not 

so clear that Y has to be a proposition. 

Actually, the original meaning of the verb, by 

which informing boils down to imposing a form 

over an object (see Capurro, 1978), suggests 

a relation between two entities of the same 

sort. And more importantly, (1a) and (1b) can 

sometimes be reversed into. 

 Y carries the information that X (1c) 

This transformation does not always make 

sense. An example for the possibility of such 

a transformation: snow on the roof of your 

house bears the information that it is snowing, 

and the fact that it is snowing informs that 

there must be snow on the roof of your house. 

A counterexample: the door of my house 

being open informs that someone is in there, 

but someone being at home does not usually 

carry the information that the door is open. 

Now, the important thing is not under which 

conditions (1b) can be transformed into (1c). 

The point here is that the mere possibility of 

such a transformation falsifies the analogy 

between (1a) and propositional attitudes, 

since there is no way of reversing for instance 

A believes that p into p believes that A. 

This is plenty of consequences. Consider 

e.g. that an important discussion when 

interpreting Y in (1b) as a proposition 

concerns veridicality. Some authors defend 

that the information content of a signal is a 

true proposition, as in the case of p in A 

knows that p. Others maintain that the 

information content of a signal is a proposition 

that can be either true or false, as in the case 

of p in A believes that p. However, both thesis 

share that the information content of a signal 

is a proposition. If we interpret Y as something 

distinct of a proposition, the debate on 

veridicality calls for a new perspective. Let us 

consider an argument by analogy. I consider 

that (1b) is closer to (2b) than to (2a) in these 

examples: 

John is 90 kg weight. (2a) 

Body a is attracted by the 
gravitational field of body b. 

(2b) 

In (2a) we have a sentence whose subject 

refers to a concrete entity, John, whereas the 

object refers to an abstract entity, 90 kg 

weight. In (2b) the difference between how the 

subject and the object are expressed, putting 

“gravitational field” only before the object, 

does not constitute a big obstacle to our 

understanding of gravitation as a kind of 

relation between bodies. It is obvious that we 

interpret (2b) as reporting a relation between 

two bodies a and b, not as reporting a relation 

between the body a and the gravitational field 

of b. Likewise, I propose to understand the 

subject and object of (1a) as entities of a 

same species. Not necessarily spatio-

temporal entities, though. 

To refuse that Y is a proposition, the so-

called “information content”, encoded by some 

entity or event X, the so-called “signal”, is just 

an argument for the plausibility of this claim: X 

and Y are of the same nature. Well, but what 

exactly are X and Y?  
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2. A Priori Conditions 

It is time to ask for the internal structure of 

both the source and the target of an 

information transfer. And the first thing worth 

saying is that, following Grice (1957) and 

Situation Theory, entities carry information 

about each other as long as they are in an 

abstract state. It is not the bare cloud that 

carries information whatsoever, but rather the 

cloud-being-dark (as opposed to the cloud-

being-white) that carries the information of 

rain. Just think of it by reductio ad absurdum: 

something that cannot be but in one abstract 

state remains indifferent to environmental 

changes, hence its being in that state can 

never be a source of information. This 

interplay between concrete entities and 

abstract states or types is of the biggest 

importance in understanding the structure of 

information transfers.  

The distinction of tokens (concrete bearers 

of information) and types (abstract states in 

which tokens can be) is dependent of some 

classification schema. In Channel Theory we 

write {s1, s2...} and {T1, T2...}, respectively, for 

tokens and types of certain classification 

schema. Then we can write s : T to denote 

that token s is of type T. Accordingly, two 

classifications are two structures of the form  

A = ( {a1, a2...}, {A1, A2...}, :
A 

) 

B = ( {b1, b2...}, {B1, B2...}, :
B 

) 

We omit superscripts in :
A 

and :
B
, and we 

take arbitrary a from {a1, a2...}, A from {A1, 

A2...}, b from {b1, b2...}, and B from {B1, B2...}. 

It makes now sense to say that it is a specific 

token a as being of type A that can carry 

information about another token b as being of 

type B. In symbols, a : A carries information 

about b : B. Actually, we should better say 

that it is a specific token a as being of type A 

that can carry the information that another 

token b is of type B. Again in symbols, a : A 

carries the information that b : B. The second 

manner is better in that it avoids the notion of 

information as something different from the 

ordered pair b : B. Hence, schema (1b) 

amounts to: 

a : A informs that b : B (1d) 

Ordered pairs like a : B can be called 

“information units”. From a different 

perspective, Devlin (1991) obtains a schema 

almost identical to (1d) for which he applies a 

terminology that has become standard in 

Situation Theory: a supports A, b supports B, 

and a carries the information that B. (We can 

accept to some extent this terminology, 

although we also have to be conscious about 

the fact that Situation Theory, as opposed to 

Channel Theory, does not consider relations 

between tokens; that's why the relation of 

carrying information do not take into account 

token b.) By the way, notice that Devlin's 

distinction between two senses in which a 

token relates to a type matches pretty well our 

previous distinction between static and 

dynamic verbs for information reports; to 

support and to carry relate side by side to 

static and dynamic verbs in information 

reports. 

By paying attention to the previous 

analysis, we obtain two conditions a complex 

system has to fulfill for information transfer to 

take place between two of is parts (modelled 

by A and B). 

 

(Condition 1)  For one token a to be the 

source of some information transfer, it is 

required that a can be classified by more than 

one type. To be precise, in order to inform 

about n different things it has to admit at least 

n different types A1, ... An. 

 

(Condition 2)  Given that a is the source of 

an information transfer, for b to be the target 

of the very same transfer, it is required that b 

can be classified by more than one type. To 

be precise, in order b to convey as much 

information as a it has to admit at least n 

different types B1, ... Bn. 

 

Lyre (2002) and Szaniawski (1984) have 

similar observations on the a priori 

foundations of information flow. The key idea, 

up to now, is to settle those conditions a 

system has to hold for information transfers to 

occur (or not) within the system. Brackets are 

important here. What we have distilled are just 

a priori conditions that parts of a system, 

modelled by A and B, candidates for being 

the source and the target of an information 

transfer, have to possess. But the potentiallity 
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of information will not be actuallized unless 

something links A to B. 

So we have to put in a broader context the 

source and the target of any information 

transfer. It is clear that information is neither 

the property of a given source nor a relation 

between an isolated source and an equally 

isolated target. It is rather something that 

occurs between two different information units 

that in turn belong to two different 

classifications. We get: 

 

(Condition 3) For a token a in A to be 

informative about a token b in B within a 

system, it is required that at least one type of 

a is regularly related to at least one type of b 

by means of some information channel C 

between A and B. 

 

This condition is the most difficult one to 

formalize. Indeed, last versions of Situation 

Theory and the two existing versions of 

Channel Theory do their best in order to 

provide a formal account of regularities 

between types (Situation Theory) or 

classifications (Channel Theory). In either 

case, we have to transform (1d) into 

a : A informs that b : B with 
respect to some channel C 

(1e) 

where the exact nature of channel C is to be 

determined. It plays for information flow the 

same role that a reference frame plays for the 

study of movement. And we expect two 

things: it should be an objetive subtitute of 

notions like those of agent and knowledge, 

and it should illuminate classical problems of 

information flow. 

Which problems are classical in the study 

of information flow? Do other problems reduce 

to classical problems? We have in mind two of 

these classical problems. In the first place, we 

have the informational phenomenon of 

fallibility, by which sometimes X does not 

inform that Y although it uses to. In the 

second place, there is the problem of 

relativity, by which X informs that Y1 ot that Y2 

depending of the channel (to use our own 

terminology) being adopted.  

3. Conclusion 

These pages can be seen as an attempt of 

giving philosophical foundation to Channel 

Theory. To be more concrete, we have 

undertaken the task of analysing “the 

grammar of information flow” (Barwise and 

Seligman, 1997: 12-13) in order to provide 

sound philosophical basis to the main 

proposals of Channel Theory (Barwise and 

Seligman, 1997: 35, 183) 

By analyzing information reports we 

concluded the symmetry (at ontological level, 

though not at linguistic level) between their 

respective sources and targets. That the 

target of an information transfer is a 

proposition has been discussed.  

By searching the conditions of possibility of 

information transfers, which are the intended 

interpretations of information reports, we have 

found that every source and every target 

exhibits a token-type duality that rests upon 

some classificatory schema. Furthermore, 

semantic linkages between sources and 

targets seem to depend on some higher-level 

linkage C between classificatory schemas. As 

an open problem, the phenomena of fallibility 

and relativity of information should be faced 

after defining C.
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n the proposed framework for the study of 

information in audiovisual contents, we need 

three differentiated theoretical blocks, each 

sustained by different mathematical 

formulations.  

The first block refers to the set of physical 

laws that govern the process of emission and 

transmission of contents. In this first part, the 

formulation of the mathematical theory of 

communication of Shannon (MTC) is used as 

reference frame.  

The second analyzes the process of 

individualization of content realized by the 

receiving agents. Assuming the postulates of 

Situation Theory, all agents (human or 

machines) have a limited amount of sensors 

that determine their capacity of 

individualization of the items contained in 

contents. We consider this process under the 

point of view of automated recognition 

systems.  

The third justifies the application of 

Situation Theory and the principles of the 

mathematical logic formulated by Keith Devlin 

(Devlin, 1991) to the study of the informative 

content included in audiovisual contents. We 

focus on how it is possible to use the items 

obtained in the individualization processes as 

the basic units of information, and set out to 

determine how elements of the ontology of 

Situation Theory can be obtained from them. 

After that we explore how to initiate the 

process of construction of meaning, in the 

sense expressed by Israel and Perry (1989). 

Once these three types of theoretical 

analyses are presented, we show that it is 

possible to unify them within the situational 

framework.  

1. Extending Situation Theory to 

audiovisual content analysis 

Once the theoretical framework for the 

transmission of information process is  

proposed, we consider the extraction, storage, 

arrangement and recovery of the elements 

that compose the audiovisual contents. The 

disciplines that take care of these processes 
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are Multimedia Content Analysis and 

Multimedia Information Retrieval (K-Space 

D3.1, 2006) (Lew et al. 2006) (Hare et al., 

2006.) The set of processes and techniques 

used by these disciplines concentrate on the 

extraction of significant objects at different 

levels: from the lowest, concerning the 

physical components of the content, to the 

highest, concerning semantic states and 

objects. All these techniques are based on a 

wide variety of mathematical treatments 

oriented to obtain the most precise results 

possible.  

1.1. The semantic gap 

Once the content transmission system is 

framed theoretically within the MTC, and the 

appropriate methods for the identification of 

meaningful elements selected, the extraction 

of information is the culminating point in the 

pyramid of events whose final obstacle is the 

so-called semantic gap. In Hare (2006) we 

can find a compilation of procedures used to 

overcome this gap, which help to make this 

concept more precise. Thus, Smeulders (2000 

p. 1349-1380) tells us that the semantic gap is 

described as 

“… the lack of coincidence between the 

information that can be extracted from the 

visual data and the interpretation that the 

same data have for a user in a certain 

situation.” 

The obtaining of significant information is, 

however, not a new problem, and it isnot 

associated solely to the present formulation. 

Even if, because of the novel character of the 

study field, the problem appears to have a 

special relevance, the question of assigning 

meaning to a data set, as well as its variability 

depending on the reference situation, is as 

old, one could said, as communication. Facing 

the semantic gap forces us to clarify some 

concepts such as those of data, information or 

knowledge. To do that, we resort to their 

mathematical representation. In order to deal 

with the challenge of the extraction of 

knowledge from the significant elements of 

audiovisual contents, we use the 

mathematical formulation of Situation Theory. 

By means of this formulation, we identify the 

elements extracted through multimedia 

analysis processes as elements of situation 

ontology. This allows us to give theoretical 

support to the process of extraction of 

information.  

1.2. Infons 

Following Smeulders’ characterization of 

the semantic gap, we use the mathematical 

development of Situation Theory by Keith 

Devlin (1994) to face the third part of our job. 

We present this approach as a possible 

alternative when it comes to formulating the 

mechanisms of data processing in audiovisual 

contents.  

Situation Theory is an attempt to provide a 

mathematical formulation for Barwise’s and 

Perry’s (1983) Situation Semantics. In Logic 

and Information, Keith Devlin (1991) supplied 

Situation Theory with a mathematically 

coherent apparatus. The basic ontology of 

Situation Theory is constituted by the entities 

that a cognitive agent is able to individualize 

and/or discriminate, given its limitations. This 

refers us to the results we obtain using the 

methods of Multimedia Content Analysis and 

Multimedia Information Retrieval. These 

systems provide us with individualizations, 

elements that are discerned from others in the 

context of general content. Among the 

objects, also known as uniformities (or 

regularities), of situation ontology, we find 

individuals, relations, spatial locations, 

temporary locations, situations, types and 

parameters. The framework, relative to the 

agent, that gathers the ontology is known as 

“individualization scheme” (it is the 

appropriate one for the study of the flow of 

information pertaining to the agent). The 

information must always concern a particular 

situation, and it is represented through 

discreet items known as “infons”. An infon is 

an object of the form: 

1 ,,,, ,R,0 ,,,, ,R 2121 nn aaaaaa   

where R is the relation established among 

n objects (a1,…, an), and the last element (1 or 

0) is called “polarity”, and shows the veracity: 

1 ,,,, ,R 21 naaa   

or falseness: 

0 ,,,, ,R 21 naaa   

of the instantiation of R in (a1,…, an). 
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According to Situation Theory, infons are 

semantic objects within the mathematical 

theory; they are not sentences in some 

language which require an interpretation. 

They are the minimum units of information. 

They can concern more than one relation by 

incorporating the operations of conjunction 

and disjunction. In the latter case, they are 

called “compound infons”, as for instance, the 

one that represents the shout: “Fire!”: 

       1,t ,FIRE,a ,1 ,t ,a , wordshout  

Given a situation s and an infon σ we write: 

s╞ σ 

in order to indicate that the infon σ is a 

“fact” for situation s. In other words, we can 

say that σ is an informational item that is true 

in situation s. Thus, from the situational 

perspective, information is treated as 

merchandise. Merchandise that, besides, 

does not always have to correspond to the  

value “true”. Thus, for each infon, there is a 

dual negative, which can be understood as its 

informational opposite, so that only one of 

them can be true. The application of this set of 

laws, derived from the mathematical 

formulation of Situation Semantics, to the 

identification of structures and regularities 

within multimedia contents, constitutes the 

necessary first step in the proof of the validity 

of the situational framework for the analysis of 

contents. The second step involves the 

recognition of relations among the previously 

identified elements, and the treatment of 

these relations according to the information 

concept as formulated within Situation Theory. 

Expressed in situational terms, we can 

consider, for instance, that each one of the 

regions extracted in the analysis of a 

photogram can be expressed as a compound 

infon, in the following manner:  

1 ; ,

...1 ; ,

1 ; ,

1 ;,...,, , ,

1

1

321

n

n

pPixel

pPixel

pPixel

ppppConnected

 

Where p1,…, pn are the points included in 

the region. In turn, the definition of the infon 

that represents the Connected relationship is 

formulated in the following manner: 

 

...1;1; ,Δ

1 ;1 ,Δ

...1 ; ,1 ; ,

...1 ; ,1 ; ,

1 ;,...,, , ,

1111

321

thresholdIntensity

Position

pIntensitypPosition

pIntensitypPosition

ppppConnected

ij

ij

iiii

n

^… 

Where all points meet the condition of 

closeness with at least another point in the 

region: 

1 ;1 ,Δ ijPosition  

and they also meet the condition of being in 

the threshold interval: 

1;1 ; ,Δ thresholdIntensity ij
 

By means of this formulation we can 

characterize the extracted regions as minimal 

informational elements (infons) for each 

photogram. The following step in the process 

of construction of the meaning entails the 

characterization of situation types from the set 

of infons obtained; that is, the identification of 

those subgroups of infons that allow the 

creation of a typology.  

1.3. Constraints 

Constraints are abstract bonds between 

types of situations. They can be of different 

varieties: natural laws, empirical conventions, 

logical relations, linguistic rules. Their role in 

the flow of information is represented in Israel 

and Perry (1990) through the word “meaning”.  

The existence of a constraint between two 

types of situations, T and T', indicates that any 

instance of type T will carry information 

concerning an instance of type T', within the 

restrictions determined by the global situation 

that involves both instances. Thus, in order to 

acquire significant information, successive 

constraints should be established between 

any two situation types. 

The task of identification, characterization 

and discrimination of the significant elements 

of the image or the sound of an instance of 

audiovisual content implies, generally, the 

extraction of great amount of descriptors (from 

a few to thousands) (Lowe, 2004), as well as 

the use of statistical means and/or 

discriminative systems, focused on the 

determination of significant regions within the 
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characteristics space formed by the set of 

descriptors.  

Akin elements represented in this space 

tend to occupy connected regions within it. 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Location of extracted elements in the 

characteristics space. 

 

These spatial constraints on the 

characteristics space allow us to identify the 

existing types. These types of objects are 

determined on a given situation. Taking s to 

be the situation, if x  is a parameter and σ a 

compound infon (generally involving the said 

parameter), then there is a type (object-type):  

T= [ x  | s ╞ σ ] 

such that it is the type of the objects x for 

which the parameter can be anchored in 

situation s, a situation in which the conditions 

imposed by the infon is obtained. 

In order to build the meaning, the agent 

must be able to establish constraints between 

each one of the situations types identified in 

the context of the situation. The 

representation of the infon that accounts for 

the constraint between two situation types s 

and s' is the following:  

1 ,, , ,ss  

Notice how, on the basis of the analysis of 

the items extracted from the content, we can 

easily establish spatial, temporal or 

hierarchical constraints between the types, 

but we can hardly establish complex relations 

concerning ideas or sensations. Although 

complex reasoning can be reflected in the 

flow of images, the set of structures with 

which a human viewer can compare them is 

infinitely wider than the one obtained by the 

extraction of situation types from the content. 

A knowledge data base turns, then, to be 

unavoidable: it will allow us to establish the 

constraints on the objects that will allow us to 

have access to a higher level of informative 

meaning for the showed images. 

2. Situational review 

Seen in perspective, we can say that this 

framework uses three types of analyses for 

the treatment of multimedia contents: the 

MTC for the process of transmission, the 

different techniques derived from the analysis 

of multimedia contents, and Situation Theory 

in the process of obtaining significant 

information. Is it possible to unify the three 

types within a single theoretical frame? What 

we show in the present section is the 

justification for the inclusion of the MTC and 

the analysis of multimedia content within the 

theoretical frame of the mathematical 

formulation of Situation Theory.  

It is not difficult to establish that the 

procedures for the identification of significant 

elements within contents can be assimilated 

to the extraction of infons, and the grouping of 

these, based on common characteristics, to 

the extraction of types in Situation Theory. 

The identification between objects and infons 

can be non-trivial, but, in any case, it is 

conceptually simple. To include under 

Situation Semantics the conclusions obtained 

from the use of the MTC, we need to resort to 

the bases of the process of transmission of 

signals and to the elements that take part in it. 

In this process, the symbols of the source’s 

alphabet are emitted through a physical and 

possibly noisy channel, and collected by a 

receptor as elements of the receiving source 

alphabet (Shannon, 1948), (Pérez, 2007). 

Given this background, and from a situational 

perspective on the process, the elements of 

the alphabet of the receiving source are 

characterized as situation types. If it is 

possible to characterize the different items of 

the sources’ alphabets as elements pertaining 

to situation types, then we can reinterpret the 

significant items of the MTC in the following 

way:  

 

 The mutual information corresponds to the 

number of constraints that can be 

established between both alphabets.  

I3 

I2 
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 The noise corresponds to the uncertainty 

associated to the impossibility to establish a 

unique constraint between the elements of 

the sources. 

 Entropy, which in the MTC is taken as a 

measurement of the amount of potential 

information, corresponds to the amount of 

possible constraints that could be 

established in a univocal relation of the 

alphabet of the emitting source and an 

appropriate alphabet.  

 

It is evident that the account, in situational 

terms, of the transmission, analysis and 

identification processes, is extremely tedious, 

and does not provide any additional value to 

any of the processes. In spite of this, the 

formulation of these processes in situational 

terms allows for the inclusion of the proposed 

framework in a unique theoretical perspective, 

the mathematical formulation of Situation 

Semantics.   

3. Conclusions and future works 

In this work we have presented a 

framework for the treatment of the different 

procedures involved in the processing, 

analysis and extraction of information 

contained in audiovisual contents. We have 

presented the theoretical principles on which it 

is based, and have shown how the use of the 

mathematical formulation of Situation 

Semantics realized by Keith Devlin can be 

used in this context. We have also shown how 

one can extend the principles of Situation 

Semantics to the analysis of images in 

multimedia contents, demonstrating the utility 

of the proposed methodology for the study of 

the processes of transmission of information 

mediated by multimedia contents. The 

presented development allows us to conclude, 

as well, that it is necessary to advance in 

several directions in order to take advantage 

of the potential of analysis offered by the 

mathematical formulation of Situation Theory. 

It is necessary to improve the process of 

identification of objects within contents and 

their representation as infons in Situation 

Theory. Another aspects requiring 

improvement are the characterization of the 

described situations on the basis of the 

constraints existing between types as well as 

the relation that these situations may establish 

with the mathematical procedures used by the 

Multimedia Content Analysis in the extraction 

of semantic content. Exploring these 

possibilities is necessary in order to develop 

the basic elements of the mathematical 

formulation of Situation Theory, so that the 

highest levels of semantic complexity are 

reached. Finally, we have seen the necessity 

to choose a suitable reference framework as 

well as a cluster of reference situations 

sufficient to allow us to establish a set of 

significant constraints that allows the 

characterization of contents in an adequate 

manner. 
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ituation Semantics is a theory of natural 

language and, following the classical 

subdivision of language in syntax, 

semantics and pragmatics, it represents a 

pragmatic approach to meaning. In such a 

sense, for Situation Semantics the minimal 

constituents of language are those speech 

acts, those performative utterances, that 

Austin first recognized being the alternatives 

to propositions as atomic constituents of 

language from a pragmatic point of view.  

The main assumption of Situation Semantics 

is that people use language to talk about 

limited parts of the world. These limited parts 

of the world are called situations. As the 

inventor of Situation Semantics tells: 

“Situations semantic was originally 

conceived as an alternative to 

extensional model theory and possible 

world semantics...” (Perry, 1999, p. 1).  

This is the pragmatic turn which Situation 

Semantics is about: meaning is not an 

interpretation of the propositions in the set 

true or false or in the set of possible worlds, 

but it is a relation between an utterance, a 

speaker of the utterance and the described 

situation of that utterance. Formally, the 

meaning of an expression P is a relation 

between an utterance or discourse situation d, 

a function c that associates the speaker to 

that utterance   and a situation e described in 

the utterance: d,c//P//e. 

In this first perspective Situation Semantics 

is just a meaning-oriented theory of natural 

language and it adopts the correlational view 

that Austin first proposed to explain language. 

The theory of Austin is known as correlation 
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theory of truth. It is a theory of 

correspondence, but it is alternative to the 

classic correspondence theory of truth which 

was suggested by Moore and Russel and 

which finds its root in Frege‟s foundation of 

arithmetic and Ideography.  

The simplest formulation of the idea of 

correspondence applies between two 

heterogeneous sets, the set of truthmakers 

and that of truthbearers: both are in 

correspondence (figure 1). It is easy the 

comparison with the idea of number: the 

number eight corresponds to all the 

collections of eight objects. (Formally the 

correspondence is a bijective application, it is 

surjective and injective).                                                    

 

Figure 1: correspondence 

The classical idea of correspondence in 

language is that propositions are the true 

bearers (Frege first defined the meaning of 

propositions as being the true and the false) 

and they correspond to the world (figure 2). 

Being language composed of propositions, 

then language corresponds to the world. In 

formal way: language for formal logic is a 

theory about an universe of objects. This 

thesis was developed in Wittgenstein‟s 

“Tractatus” and in Carnap's “Logical Structure 

of the World”: language is the theory and the 

world is the model of that theory.  This idea 

was again to the core of the conception of 

Trasky and it was improved by Kripke who 

enlarged the correspondence to the modal 

framework and to many-valued logics.  

 

 

 

 

                                                      

                                                                                                      

 

 

Figure 2: correspondence in language 

The idea of correspondence as correlation 

is founded on two very important concepts of 

which the introduction in philosophy is due to 

Peirce (1838-1914). In fact Peirce thought that 

numbers as well as logical formulas are 

ontological relations between tokens and 

types. Moreover he thought that mathematics 

as well as every science did have its 

foundation on semiotic and that logic itself 

was grounded on semiotic. In fact semiotic 

was, in the view of Peirce, the science of 

inquiry. It was composed by triadic relations, 

that is the interpretants which relate tokens 

(which in turn divide in signs, symbols and 

icons and which correspond to the Latin 

division in de re, de facto and de dicto signa 

and which correspond to the modern division 

in de re, de dicto and de fact data) and types 

(which correspond to the modern symbols or 

messages). 

Peirce was too much ahead for his 

contemporaneous and in many respects he is 

again too much ahead for the pragmaticians 

of ordinary language as well as for the 

intentional semantic scientists of our time. In 

fact, given his pragmaticism (Peirce, 1995) 

rather than pragmatism, as he named it to 

distinguish his philosophy from James‟ 

psychological pragmatism, he held for a view 

of the scientific inquiry by which the idea of 

truth, if anything at all, did have to be 

regarded as the end of inquiry (Misak, 1991). 

But nevertheless, with the passing of time, 

the philosophy of Peirce attracted many 

researchers, above all those analytic 

researchers of the last century which 

considered philosophy as essentially analysis 

of language. And it was so that the time in 

which the pragmatism emigrated from USA to 

Europe arrived. In Europe J. Austin (1911-

1960), (who worked in the 'intelligence' of the 

United Kingdom's Army as a lineout colonel 

during the Second World War and after 

became eminent professor of philosophy of 

ordinary language in Oxford but of which the 

influence was strong above all in the 

University of Cambridge) propounded the 

thesis which was a challenge to the 

Wittgenstein idea of correspondence:  

correspondence as correlation
1. 

                                                      
1
 It is to note that the thesis of Austin was criticized by 

Strawson (1950) who held for a view of language by 
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This thesis marked that fracture in the 

analytic philosophy between philosophy of 

language of Oxford, essentially semantic, and 

philosophy of ordinary language of 

Cambridge, of which the outcome was nothing 

less than the psychological, rather than 

philosophical, and linguistic fashion of the last 

fifty or sixty years, the pragmatic of natural 

language. 

In its simplest form the idea is that, being 

the objects of language utterances and being 

the meaning of utterances “like a relation” 

between types and tokens, then the language 

is a relational entity that correlates types and 

tokens. The types are the truthbearers, the 

tokens are the truthmakers, and language is 

the relation or better, the correlation between 

them (figure 3).                                  

 

Figure 3: correlation 

This primitive idea of correlation, nwhich in 

its first formulation was a theory of truth and 

meaning of language, will pass through a 

process of evolution that will be driven and 

highlighted by the birth of the concept and 

phenomenon of information. 

1. Two notions of information 

Situation semantics finds its roots in the 

correlational conception of truth and of 

language but it emancipates from a meaning-

oriented perspective and it suggests an 

informational-oriented one.  

This is the movie of Situation Semantics: it 

starts from utterances, the minimal 

constituents of “language in use”. Being the 

objects of language utterances and being the 

meanings of the utterances like-relational-

                                                                            

which the notion of correspondence must be expelled 

rather than purified as Austin instead believed (Austin, 

1950, 1961). Nevertheless the thesis of Austin was 

accepted from the most part of pramaticians and, what is 

interesting for us, that notion of correspondence as 

correlational theory of truth was accepted from the 

linguistic side of the correlational paradigm of information 

and, among others, it was accepted by Barwise and Perry 

(Penco & Sbisa', 1998). 

entities, what Situation Semantics does is a 

classification of these relational entities by 

classifying situations and types of situations 

(the situation tokens and the situation types) 

which relational entities relate and which the 

meaning of utterances is about. 

It happens at this point that Situation 

Semantics transforms from a meaning-

oriented perspective of language into 

informational-oriented one. In fact the 

classification suggests a first notion of 

information. As Seligman tells:  

“The basic information supported by a 

situation determines how it is classified, 

i.e., how it is typed. If a situation s 

supports the information σ, written s╞σ, 

then it is of type [x/x╞σ].” (Seligman, 

1990, p. 147). 

It is to note that the structural relation ⊧ 

between the situation s and the information σ 

is the formalization of the idea of correlation. 

We will come back in the next paragraph, 

devoted to Situation Theory, to stress deeper 

this idea of correlation. 

Now is time to introduce the second notion 

of information nested in Situation Semantics.  

In “Situation and Attitudes” of Perry & Barwise 

(1983), another concept was proposed as 

well, to give an account of meaning, which will 

become central in the development of 

language towards informational perspectives. 

This concept is the concept of “constraint”.  

The basic idea is simple: in classifying 

situations we observe that some types of 

situations involve, in such a sense 

“constraint”, other types of situations. The 

classical ex. for this is: “smoke means fire”.  In 

the above ex. the constraint is of the kind of 

natural law. Different kinds of constraint exist 

in language. Perry and Barwise, in their book, 

identified four kinds of constraint: lawlike, 

conventional, linguistic, reflexive. But Situation 

Semantics does not intend to be exhaustive 

about the different kinds that could be 

recognized.  What is interesting for Situation 

Semantics is that the function of these 

constraints is always the same: they link 

certain types of situations with other types. 

This is the second notion of information that 

Situation Semantics suggests:  information 

flows by constraints. It is the linguistic version 

TOKENS TYPES Correlation: 

Language  
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of the idea of flow of information that first 

Dretske (1981) theorized being “the psycho-

epistemological process” of cognition in his 

first book:  “Knowledge and Flow of 

Information”.  

The central role played by constraints in 

developing the study of information is 

something that the inventor of Situations 

Semantic, J. Perry, emphasizes. As he tells: 

 “the concept of constraint, developed in 

S&A as an adjunct to the relational 

theory of meaning, has become central 

to the development of situations 

semantic as a general account of 

informational and intentional content 

(Barwise 1993, Israel and Perry 1990 

and 1991, Perry 1993)” (Perry, 1999, p. 

2).  

The idea of constraint is not that of relation 

between two heterogeneous sets (which is the 

idea of correlation): it is a relation between 

two or more entities of the same set, the set of 

types. 

Constraints are linkages among types of 

situations. In “Smoke means fire”, all the 

situation types in which there is smoke are 

linked to all the situation types in which there 

is fire (figure 4). It is a lawlike after all! 

 

Figure 4: constraint 

But although the emphasis on the notion of 

constraint, it is to note that the concept of 

constraint is derivable from the notion of 

correlation. In fact we have seen that the idea 

of correlation is the idea of relation between 

two heterogeneous sets, between tokens and 

types. Now in order the notion of constraint 

holds as functions between types, the 

correlation has to connect the types with the 

tokens (figure 5).  

 

 

Figure 5: correlation between order and constraint 

So that as a result the notion of correlation 

is basic and it connects the function constraint 

between situation types to the function order 

between situation tokens. It is a 

transformation in the set of tokens and in the 

set of types that preserves the relation. (The 

mathematical formalization of this definition is 

the concept of bisimulation.). Constraints are 

relations among types. Order is the relation 

among tokens. Correlation is a structural 

relation between order and constraint. The 

function constraint simply cannot hold if the 

correlation between that function and the 

function order does not hold.  

Correlation is a structural relation between 

two relations. It is completely stressed in this 

relation between relational differences from 

the size of tokens (or data or indexical) and 

relational unities from the size of types (or 

symbols). Constraints are the linkages 

between types and these linkages are 

isomorphic to the order of reality. This is 

perfectly consistent with what Israel and Perry 

tell us about information:  

“What underlies the phenomenon of 

information is the fact that reality is 

lawlike;” (Israel & Perry, 1990, p. 3).  

In a metaphysical perspective sympathetic 

to Armstrong‟s realism (Armstrong, 1983) one 

can think of tokens and types as representing 

respectively particulars and universals. In this 

case the linkages between universals have 

the form of laws of nature and the linkages 

between particulars have the form of causal 
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relations. The correlation, in this case, relates 

laws of nature with the causality of reality. 

Now is time to go deeper in the idea of 

correlation as it has been formalized by 

Situation Theory. 

2. Situation Theory & the notion of 

‘being informative’ 

Situation Theory is the logico-mathematical 

formalism, developed by Situation Semantics, 

to classify situations.  

As Devlin (2001) has shown, a 

classification is an ontological structure Δ= (A, 

Σ, ╞) (figure 6): 

 

 A is the set of objects or tokens; 

 Σ is the set of types or properties by which 

tokens are classified; 

 ╞ is a binary relation between tokens and 

types; 

 

Figure 6: ontological structure 

The above figure shows the relation 

between two heterogeneous sets: tokens and 

types.  It is an ontological structure.  

This is the big turn which Situation Theory 

is about: we are adopting an ontological 

perspective rather than a semantic one. From 

the ontological perspective makes sense to 

divide the reality in tokens and types and to 

represent ontologically the relation between 

tokens and types that language embodies. 

The hypothesis is that language is composed 

of relations between tokens and types or 

simply “relations between” and more simply 

“relations”. Language   becomes ontology, it is 

made of entities and these entities are 

“relations”. The “relations” relate two 

heterogeneous sets: one made of objects of 

which the reality is composed   and the other 

made of properties by which the objects of 

reality are organized. We are abstracting and 

taking the relations between them as the 

entities that compose reality. They are 

informational objects.  

This is the metaphysical hypothesis: reality 

is composed of informational entities
2. Even if 

the metaphysical perspective which the 

correlational paradigm supports has not been 

explicated, when Dretske (1981) writes in the 

preface of his “Knowledge and Flow of 

Information”: “At the beginning there was 

information. The world came later.”; Devlin 

(1991) writes in his “Logic and Information” 

that information is in the Information Age what 

iron was in the Iron Age, that is the structure 

of the matter; and Perry (1999) holds for 

Situation Semantics the thesis that: “Basic 

properties and relations are taken to be real 

objects, uniformities across situations and 

objects, not bits of language, ideas, sets of n. 

tuples or functions.”; it is pacific that the 

surrounding metaphysical hypothesis, which 

projects as a shadow from that paradigm, is 

the monist and materialist realism. It is, in fact, 

a realist metaphysic updated to the 

information age that which the correlational 

paradigm supports. 

But not only that, in fact the informational 

objects show the same nature of the notion of 

correlation (figure 7): they are structural 

relations between two relations, that of 

difference (tokens) and that of unity (types).  

Information is completely stressed in the 

relation between relational differences from 

                                                      
2
 Recently L. Floridi (2003) introduced in philosophy of 

information the metaphysical hypothesis that reality is 

composed of informational relations. The hypothesis of 

Floridi (ISR) is that reality is composed of informational 

relations, that the objects that these structural relations 

relate are unknowable although there are and that those 

objects are themselves relations. But, despite the name, 

Floridi‟s hypothesis is an informational idealism rather 

than an informational realism. As L. Floridi tells, the 

relational entities or the informational objects are 

relational differences and we cannot know the data itself 

but, at most, we can know that data are relata, because, 

Floridi thinks, the relation comes before the relata.  

The metaphysical hypothesis that Situation Theory 

inspires is really different from that of Floridi: reality is 

composed of informational relations, as for Floridi, but the 

“relations” relate two heterogeneous sets: one made of 

objects which is composed the reality and the other made 

of properties by which the objects of reality are organized.  

These objects, these ontological relations are knowable. 

This is the hypothesis of a genuine realism. The 

difference in the two types of metaphysics is basic: they 

differentiate in the objects that constitute the reality. The 

informational objects for Floridi are semantic objects or 

structures; the infons of Situation Theory are ontological 

entities or structures. 

Σ = Properties 

TYPES 

A = Objects 

TOKENS 

 

 ╞ 
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the size of tokens (or data) and relational 

unities from the size of types (or symbols).  

 

Figure 7: infon 

The informational objects are that infons 

which are the objects of Situation Theory and 

that Devlin (1991) exploited in his book “Logic 

and Information”. In fact Situation Theory is 

logic. 

The set of tokens consists of objects called 

individuals and denoted by a, b, c… 

The set of types consists of properties or 

relations: P, Q, R... 

Each property or relation P has a fixed 

number of individuals that are appropriate to 

P. 

There are different properties that can be 

classified, these are something which 

philosophers are familiar, they remind 

something as “categories”: 

 

 Individuals  a, b, c, ... 

 Relations P, Q, R, ... 

 Spatial locations l, l', l'', ...  

 Temporal locations t, t', t'', ... 

 Situations s, s', s'', ... 

 Truth values or polarities 1, 0  

 Space-time basic relations  overlap @,… 

 

Each property <<P,a1,...,an,t,l,...>> with  

polarity 1 or 0 is an infon: <<P,a1,...,an,t,l,1 >>    

or     <<P,a1,...,an,t,l,0 >>. Properties have not 

a true value (they are not true or false, that is 

they are not truthbearers), but they have a 

true maker which is called the polarity of the 

infon (i=1 or 0). An infon with polarity 1 

represents a fact. In formal way, the infon is 

supported by the situation: s╞ information. But 

when an infon is not supported by the 

situation, that is it has polarity 0, than simply 

the (cor)relation does not hold. 

In such a sense 'infons are or are not' and, 

in such a sense, they have not a true value 

(true or false) so that they, roughly speaking, 

have not a semantic. But nevertheless they 

have a true maker, the polarity. In such a 

sense, the polarity of an infon is called 

improperly “the true value i” of the infon and it 

gives to infons, which are ontological entities 

(they are ontological relations), a 'semantic 

nature' too. It is for this genetic move of 

Situation Theory that I suggest the thesis that 

'semantic' (if any) is overdetermined by 

ontology (or ontology overdetermines 

semantic). Moreover, I derive from that thesis 

the other thesis that, given that an infon with 

polarity 1 represents a fact, information is a 

fact: “the fact that it is rather than it is not”. 

This phenomenon, the “being or not being of 

information”, is what I call “the alethic nature 

of information”. The idea at the base of this 

phenomenon that I name “the alethic nature of 

information” is nothing less than “the concept 

of information”: “what information is”.  

Information is just a fact, the most wonderful 

fact, “the fact that it is and not that it is not”, 

and it coincides with being. It is the ultimate 

level at which being is manifesting: “the being 

informative
3
”. 

The alethic nature of information is at the 

core of all the theories of truth, those of 

concordance and those of coherence. In fact 

all the informational theories of truth are the 

answers to the skeptical doubt that doubts this 

fact: “that information is rather than it is not”. 

So that all the theories of truth concerning 

information will find their starting point in the 

alethic nature of it. It is the nutshell for every 

theory of truth. Nevertheless it will not be my 

task to formulate an informational theory of 

truth because the theories of truth find their 

place in the representationalist, semantic and 

pragmatic theories of language and 

information. Instead of that, I will offer an 

alternative to those representationalist 

theories. In fact I will outline an operative and 

action-oriented theory of information and an 

operative and action-oriented view of 

language. 

                                                      
3
 Recently P. Allo (2005) has introduced the formal 

approach to information as “being informative”. P. Allo 

(2007) defines “being informative” as “the assessment 

that the information that p as non-zero content”.  L. Floridi 

(2006) defines it as one of three way (the other two being: 

“being informed” and “becoming informed”) in which an 

agent menages with information: “how p may be 

informative for a”. It is evident that the “ being informative” 

of P. Allo and L. Floridi is really different from the “being 

informative “ which I refer, because for Allo and Floridi it is 

a semantic object while for me it is an ontological entity. 

TYPES INFON TOKEN 
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3. The sharping difference between 

the meaning-oriented and the 

informational-oriented perspective 

of language 

 There was a time in which the study of 

language was carried out by the paradigm of 

analysis. At that time propositions were the 

atomic constituents of the semantic theories 

of language and utterances were the atomic 

constituents of the pragmatic theories of 

language. In both cases the focus of the 

theories of language was the analysis of 

meaning. 

Today a new nature of the language is 

disclosing at the horizon. It is the informational 

nature of language. 

 It is not so easy to picture the gap between 

the meaning-oriented and the informational-

oriented perspective of language. There is a 

sense in which there is no difference in 

between because both share the same 

correlational view of language (even if the 

informational perspective takes not the 

correlation as truth) and, in what follows, we 

will focus the attention on the evolution of the 

notion of correlation in that of information. 

Nevertheless, there is another sense in which 

the two perspectives are really different; in 

fact there is a jump between them.  

They are really different because for a 

meaning-oriented perspective of language, 

the speaker and the hearer as well as the 

writer and reader communicate by language 

that, in such a sense, is a code to 

communicate meaningful objects. It does not 

makes sense to distinguish between the 

process of communication speaker/hearer 

and that writer/reader since in both cases the 

communication is achieved by language and 

what is communicated are meaningful objects.  

But from an informational-oriented point of 

view, it makes sense to distinguish between 

the process of   communication of 

speaker/hearer and that of writer/hearer.  In 

fact,  although  what  is  communicated  is  

communicated  by  language  and  what  is 

communicated is understandable, the 

informational objects involved in these two 

forms of linguistic  communications have two 

different physical implementations. In the first 

case the informational objects are of the type 

of data sounds (phonetics), in the second 

case the informational objects can be, for ex., 

books, newspapers, artistic products and so 

forth.   

In fact, differently from meaning, information 

must have a physical implementation 

(Laundauer, 1996). There is a slogan for this: 

“no information without physical 

implementation” (Floridi, 2003a, 2005).  

We must gain a level to which it makes 

sense to speak about informational objects 

without getting lost in the particularity of the 

physical implementations (books, sounds, 

artistic products, or whatever....). We have to 

generalize from the particular physical 

implementations of the informational linguistic 

objects and to look to their architectures. This 

move is in accordance with what Wiener tells 

us about information:  

“Information is information, not matter or 

energy. No materialism which does not 

admit this can survive at the present day” 

(Wiener, 1948, p. 155). 

4. The atomic constituents of language 

All the linguistic informational objects have 

a physical implementation. This is our starting 

point. But the informational objects have not 

only a physical implementation. In fact they 

have an  architecture too. Now my task is to 

show which are the candidates to play the rule 

of atomic constituents of the informational-

oriented language and to outline their 

architecture. 

Messages are our candidates. Taking 

messages as constituents of language is not a 

very orthodox move in linguistics, but certainly 

messages have more than fifty years of well 

established scientific status. In fact they have 

a quantitative measure
4
 . 

                                                      
4
 The basic idea of “The mathematical theory of 

communication” and of those theory of Semantic 

Information in the paradigm of Carnap & Bar-Hillel (1953) 

and Floridi (2004b), that paradigm that in according with 

van Benthem (2005) we know as “range paradigm”, is the 

measurement of the quantity of information or entropy H 

of a massage with the logarithm N of the number of 

equiprobable message: 

log(N) = bit per Msg.  

If the occurring messages are equiprobables, the 

quantity of information of every message is given from the 
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But we do not want only a quantitative 

measure; we are searching for the 

architecture that all the messages share. This 

architecture is our guarantee of the 

functionality of messages to play the rule of 

atomic constituents of language. 

 The architecture of message is composed 

of three alphabets (figure 8): 

 

Figure 8: the architecture of message 

 INFINITE ALPHABET DATA (IAD): A 

datum is a difference: the shortest and 

simplest datum is the bit, binary unit of 

information, made of [1,0]. You can look 

easy if I write 0 and 1 as x≠y that it is a 

difference. It is a relation of difference 

(Floridi's Diaphoric Definition of Data 

(DDD), 2003a, 2005) or it can be defined as 

“a sign that stay for something else”. The 

infinite set of data is called the Alphabet 

Data (AD). 

 FINITE ALPHABET CODE (FAC): The Bit 

(1,0) as Code is the finite and simplest 

binary and digital Alphabet Code (AC), 

made of data, of information. The Code is 

derived from data: from the bit units [1,0] to 

the Bit Code (1,0). 

 INFINITE ALPHABET SYMBOLS (IAS): 

With this finite and digital Alphabet Code 

(AC) that we call Bit (1, 0) we can produce 

                                                                            

probability of occurring of that message multiplied by the 

logarithm of such a probability: 

H =  −p1 log p1 

The function that defines the quantity of information 

generated from source is defined as the natural logarithm 

of the sum of messages:  

H = log N1+log N2 +… bit per Msg  

If the occurring messages are not equiprobables, like 

in natural language, the function that defines the quantity 

of information generated from the source is the sum of 

probability p1, p2, p3,... of the  occurring messages 

multiplied for the logarithm of such probability: 

H= −(p1 log p1 + p2 log p2 +… ) bit per Msg; 

 

 

all the infinite symbols and strings of 

symbols of the Alphabet Symbols (AS). 

Symbols (or messages) “are that something 

else for which data stay”. 

 

By the Alphabet Code data are codified in 

symbols and symbols are decodified in data. 

The Code (AC) is a bijective function from AD 

to AS that is injective and surjective: 

 

a) injective: x n (f (x) = f (n)→ x=n; 

b) surjective: m  AS,    n  AD,   f(n)=m; 

 

Practically the Alphabet Code becomes a 

free monoid AC* (Alphabet Code star) that is 

the set of all the strings that we can make with 

AC. Where x  AS means that a string of the 

Alphabet Code star AC* belongs to the 

Alphabet Symbols (AS). The Alphabet Code is 

a function from the set of data and structures 

of data to the set of symbols and strings of 

symbols: AC*↔AS. In computer science 

jargon it is called Interface.  

At this point, from the architecture of 

message we directlly derive the principle of 

information that I name the Data Operational 

Principle (DOP) which completely 

distinguishes our approach from the 

semantics and pragmatics approaches which 

take as principle of information the Data 

Representational Principle (DPR) (Floridi 

2005, Allo 2007). The DOP in its negative 

formulation tells to us that there is no 

information without data operation and, in its 

positive formulation, asserts that information 

is made by the codification and decodification 

operations.  

5. Messages, language and information 

Now my task is to go deeper in the 

understanding of messages and to show that 

the architecture of messages, in respect to the 

architecture of language, is of the type 

micro/macro. That is in each message is 

operative the whole architecture of language. 

Hofstadter (1979, chap 5) suggests a good 

perspective for understanding “what a 

message is”. He analyzes the message  in  

three levels:  picture message, inside  

message  and  outside message; and he 

makes explicit what this means by comparing 

ALPHABET 
CODE 

 

 
 
 
 
 
 

ALPHABET 
DATA 

ALPHABET  
SYMBOLS 

codification decodification 
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the picture message with a record, the inside 

message with the song contained in the 

record and the outside message with the 

record player (figure 9).  

After having divided the message into these 

three levels, Hofstadter starts to search for 

“what is” the meaning of the message.  In fact, 

what he says is that knowing that a message 

is a picture-message “means only” (“is 

equivalent to”) that we need a decodification 

of it, knowing  that a message is an outside-

message “means only” that we can  build a 

mechanism  of  decodification  of  it  and  

knowing the  meaning of the inside-message 

“means only” that we have a faithful 

codification for  it (figure 9).     

After having distributed the meaning of 

message in this three levels, and having 

explained the meaning of message like a 

triadic relation among these three levels, 

Hofstadter takes the step of asking, now, 

“where is” the meaning of the message and 

he makes explicit what this means by 

comparing the record with hardware, the song 

with software and the play recorder with 

interface (figure 9).  

But this explanation of Hofstadter, being 

only computational, is only partial. Now I will 

correct it using an example coming again from 

music. It is a common knowledge among 

musicians that each musician, listening a 

song in the air, must be able to write that song 

on a pentagram until the last pause, the last 

note, with the time of the composition, the key 

and the style, the linkages and all. What the 

musician is able to do is a perfect copy of the 

song. He simply associates to particular data 

sounds correspondent entities of that type. He 

knows the language of music and can codify 

the song in a faithful 'codification'. This 

artifact, the music paper, can be read by 

every other musician who, knowing the code, 

that is the language of music, can reproduce 

the song. In such a sense it is nice to think of 

the first musician as a codificator of the song 

on an hardware, that is the music paper, and 

the second musician as a DVD player who 

can decodify that hardware in a software 

reproducing faithfully the song. What is 

required is that the software is compatible with 

the hardware. Otherwise it is well known that 

the criterion of computation is the compatibility 

between hardware and software.     

But not only that. In fact now we try of think 

of “the song in the air” as the source of 

information, of the first musician as a sender 

who codify the song, by the code language of 

music, in a music paper and of the second 

musician as the receiver who, knowing the 

code of music, can read (can decode) the 

music paper and can reproduce the song in a 

faithful artistic performance (rather than 

representation). What is required is that the 

source is connected with the destination by 

the channel or code or language of music
5. 

Otherwise it is well known that the criterion of 

communication is the connection between 

source and destination.  

At this point the architecture of the 

message is complete and it is computational 

and communicational. The messages show 

an architecture hardware-software and 

source-destination. The interface, from the 

side of computation, has to be compatible 

and, from the side of communication, has to 

be connected.  

 

Figure 9: the architecture of the message 

                                                      
5
 In the modern experimental music, which replaces 

the time of the composition by the time of a clock and the 

harmony by the noise, the music code (or language) is 

replaced by the type recorder, simply! But there is to say 

that this kind of experimentation in music, if from one 

side, offers a nice understanding of that process by which 

the noise transforms in sound, from the other side, lacks 

completely that sense of mathematico-geometrical beauty 

which is intrinsic of the harmony and it regresses the 

musical composition not only to the pre-Hilbertian space, 

not only to the pre-Euclidean geometry, but even to the 

pre-Pythagorean classical quadrivium (geometry, 

arithmetic, astronomy and music). 
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Now it is time to answer to the questions of 

Hofstadter
6
: “What and where the meaning of 

the message is?”  

Naturally there is not a level of meaning, 

call it the semantic level. Messages have 

architecture hardware-software/source-

destination, but they do not have semantic. 

The understanding of messages is exhausted 

in a process, that is the flow of information: 

codification and decodification. Simply the 

meaning disappears: information is 

information, neither meaning nor 

representation. Any philosophy which does 

not admit this can not survive at the present 

day. 

In fact the disappearing of meaning is not 

something which I have decided. Reality, from 

which language flows, decides. And reality is 

evolving, it is in constant transformation. It has 

became too much complex for being 

accounted by meaning. The next generations 

will not feel like good with something as 

meaning (this happens already to me, after all 

I'm the native philosopher of the era of 

information!). Meaning will become an old 

myth of an old world. 

Now we have to see in which way 

messages, regarded as the atomic 

constituents of language, are transforming the 

language. 

Messages are hybrids between spoken and 

written language. They are the last product of 

the evolution of language. The evolution of the 

language is the evolution of its objects: from 

propositions to speech acts to messages. 

Given that the hypothesis is that messages 

are the atomic constituents of language, we 

directly derive from that hypothesis the thesis 

that language is an interface or a code (figure 

10) between an hardware and the way in 

which that hardware is organized by a 

software. Naturally hardware and software 

have to be compatible. But not only that, in 

fact language is too an interface or a code 

(figure 10) between a source and the way in 

                                                      
6
 Hofstadter makes an ulterior step since he, stressing 

the question if an extraterrestrial form of intelligence that 

finds the record in a faraway galaxy of the universe can or 

cannot decode the record, characterizes the intelligence 

as the capacity of discovering interfaces (or codes) to 

decode information. 

 

which the source comes in contact with the 

destination. Naturally source and destination 

have to be connected. 

The hypothesis is that the hardware and 

the source of natural language is the reality 

itself and the software and destination of 

natural language is the way in which that 

hardware is organized by an intelligence and 

that source comes in contact with that 

intelligence. 

Language, from the side of computation, is 

an interface between reality and the program 

(in the past the programs were called laws) 

that can run on that reality and, from the side 

of communication, is an interface between 

reality and the agents which are the 

destination of that (figure 10). 

 

Figure 10: the architecture of language 

 At this point there is to remark that this 

hardware-software and source-destination 

architecture is the evolution of the notion of 

correlation which I have outlined in the 

analysis of Situation Theory. It is useful to 

remark too that now the set of tokens and the 

set of types of Situation Theory become 

respectively data and symbols and that the 

infons became codes. Language becomes an 

interface that correlates two heterogeneous 

sets, one made of data that compose the 

reality (that can be natural and made of 

carbon as well as artificial and made of silicon 

or whatever) and the other made of symbols 

by which the reality is organized by human 

beings.  

So we have to understand that the entities 

(the messages) which compose the theory of 

language are not objects and set of objects 

and therefore the theory of language does not 

recognize any compositionality and 

contestuality. In fact the messages are 

interfaces between structures of data and 
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strings of symbols and the criteria of the 

theory of language are the connectivity and 

compatibility between them.  

The language looks like an architecture: 

micro-macro architecture. The micro 

configurations of language are messages. 

The macro configuration is the language itself. 

In fact the feature of language is „being 

informative'. 

6. The praxiological information 

perspective on language 

 Although the process of transformation of 

language was born in pragmatic field (and we 

have followed this process), the evolution of 

language makes a challenge to the idea of 

philosophy of language as the study of syntax 

or the formal study of language, as the study 

of semantic or the study of meaning of 

language and as the study of pragmatic or the 

study of language in use or as the agentive 

view of language.  

In fact if language is an interface or a code 

which is the producer and the product of the 

informational operations of codification and 

decodification and if it is an interface or code 

which is compatible and connected between 

reality and the way in which reality is 

organized by human beings, its study can be 

approached by an informational perspective.  

Actually codification and decodification are the 

formal rules of an informational operative 

syntax, and connectivity and compatibility are 

the informational criteria of communication 

and computation. They are not criteria for 

semantics and pragmatics. 

 I usually name praxiological information 

that philosophical perspective which takes the 

rules of codification and decodification as 

operative and syntactic rules of language and 

which takes the compatibility and the 

connectivity as criteria of the study of 

language.  

Praxiological information is a pactical, 

action-oriented and operative notion of 

information. As I conceive that, it has to be 

understood as a term which consists of the 

union of the term „praxis‟, which in philosophy 

designs the practical activity as different from 

the theoretical activity, and the term logical, 

that in this case refers to the theory which 

takes in account the implementation of 

informational phenomena, dynamics and 

technologies.  

Certainly language is one of the most 

wonderful phenomena (in the philosophical 

sense of being manifest as contrary to being 

hidden) by which information manifests its 

dynamics and its constitutive operativity and 

technique. And about the relation between the 

technique, language and technology there is 

again a lot to write. It will be on that relation 

that we will tell the stories of tomorrow. 

 This scenario requires a change of mind 

about the idea of language. 

The classic view of language as natural 

language is that it is used by human beings 

who are natural agents and therefore it 

receives its naturalness from the users. But 

this view takes meaning, and therefore 

language, as a human resource and it is 

contrary to our hypothesis: language is an 

interface or code; it receives its nature from 

reality which is its hardware and source as 

well as by the agents which are the resource 

and organizers of the software of that 

hardware. Language is the product and the 

producer of the interaction between agents 

and reality. In fact it is an emergent and 

complex phenomenon: the being informative. 

Reality could be natural or virtual. In both 

cases it is physical and material and language 

will be a physical a material product and 

process. But not only that. Natural languages 

run on natural supports as well on artificial. In 

fact it is not language that is natural or 

artificial, but the hardware. 

The agents could be natural or artificial and 

just what kind of language they will be able to 

speak depends by the sensory system and 

the memory they are equipped with. What 

distinguishes the agents in their ability to be or 

not linguistic agents is a matter of complexity. 

Plants certainly do not show any form of 

language comparable with human language 

even if they manifest computational and 

communicative abilities.  

Animals can employ communicative and 

computational activities of a higher complexity 

than that of the plants. At some degree of 

complexity of the animal kind they show 

attention and learning and therefore some 

forms of linguistic behavior.   
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For a lot of time on this Earth there was 

silence and noise until when, with the 

evolution from the Homo Faber to the Homo 

Sapiens, who is equipped with a sensory 

system able to extract from the environment 

the relevant information and with a memory 

which is effective in learning, emerged 

something as the human language.  

The specific criteria for human language 

are relevance and effectiveness. Relevance 

and effectiveness are respectively the human 

specific criteria of communication and 

computation and they are a speciae specificus 

subset of the general servomechanic criteria 

of connectivity and compatibility.  

The servomechanisms or the artificial 

agents are not able to show any linguistic 

behavior similar to the human language 

because, even if they are computational and 

communicational agents and even if the 

criteria for their language are connectivity and 

compatibility, the connectivity and 

compatibility of their languages is of a degree 

of complexity very law and general.  

The human language is specific of the 

behavior of the human specie. This behavior 

is of a level of complexity so high that the 

criteria of connectivity and compatibility 

transforms in relevance and effectiveness and 

then the phenomena of attention and learning 

emerge. With attention and learning finally the 

human linguistic behavior emerges. 

But it is not language which is natural or 

artificial but the agents. Language is 

informative. It is the human specifie specificus 

phenomenon of the being informative. 

There is another view, closely linked to the 

classical one, which considers language as 

natural language. It is the view that language 

is natural because it represents the 

characteristics of life: it is born, it develops 

and it dies. More than that, languages shows 

the same process underlying life, the process 

of evolution. 

This is a view that I like, but it requires a 

change of mind about the concept of life in 

philosophy of information. This is the task for 

another work.  For the present attempt it is 

just to note that if life is an informational 

process (which is the hypothesis of many 

thinkers), it means that information flows by 

life and that life itself is a channel by which 

information flows from reality.  

Just this architecture forces to reconsider 

the boundaries between alive and dead. If life 

flows by channels or is itself a channel, call it 

channel of information, alive “means only” (is 

equivalent to) on-channel or on-line and dead 

“means only” off-line.  

Focusing on language, it does not make 

sense to speak of “natural language” and 

distinguishing “natural languages” in dead and 

alive languages because the boundaries 

between them disappear; only on-line 

languages, the languages of which we know 

the code, and off-line languages, the 

languages of which we do not know the code, 

exist.  

The enterprise that cares of discovering of 

codes is cryptanalysis. It is one of the most 

fascinating and essential future of intelligence. 

Regarding language, it is an archeological 

cryptanalysis. 

A beautiful example of archeological 

cryptanalysis is the story of the decodification 

of the hieroglyphics. That decodification was 

achieved when a young diplomatic, Jean-

Francois Champollion, compared the structure 

of Greek with the structure of Hieroglyphic 

(sacred Egyptian language) and the structure 

of Demotic (common Egyptian language) in 

an archaeological discovery known as the 

Rosetta's stone. On this stone was codified 

the translation of a law of the Greek empire in 

the three institutionalized languages of the 

empire. The young diplomatic  noted that the 

position of the names of Gods in the structure 

of the Greek message, in the structure of the 

Hieroglyphic message and in that of Demotic 

message was the same and that in general 

the order of the symbols in the three 

structures was the same. By the comparative 

analysis of the structure of Greek and that of 

Hieroglyphic he made a generalization and 

claimed with certainty the hypothesis that the 

distribution (the order) of hieroglyphic symbols 

was an  image of the phonetic data, as in 

Greek and in all languages the symbols are 

images of phonetic data.  

Once this hypothesis was made the game 

of decoding the alphabet code of hieroglyphic 

was a cinch. In fact, taking in consideration 

the architecture of messages (figure 9 and 10) 
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it is easy to note that in the alphabet code 

there is the codification of data in symbols and 

vice versa. So that an Alphabet Code can 

become an Alphabet Data for another Code 

and so on and so forth. This is the infinite 

process of information (figure 11). 

 

Figure 11: The architecture of infinite process of 

information 

In the case of the decodification of 

hieroglyphics, the primary code was the 

Egyptian code. When it was realized that in 

the Rosetta‟s stone there was the translation 

of the Egyptian in hieroglyphic, then the 

Egyptian became data for the second code 

that is the hieroglyphic hidden code. At that 

point it was only a question of time and in fact, 

by further and further comparisons between 

the data of the Egyptian and the symbols of 

hieroglyphic, the alphabet code of 

hieroglyphic was completely decodified. It is a 

code and like all the codes it is not 

semantically committed but by that alphabet it 

is possible to decode all the Egyptian 

linguistic artifacts. From that time hieroglyphic 

became a known (interface) code, as every 

language is, that give to us an access to (an 

old) reality. 
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Abstract: With the increasing division of labour and the emergence of markets, useful things have started to become sold 

and bought. They began a new career as commodities. Since Aristotle the dialectic face of commodities, later on in detail 

elaborated by Karl Marx, is well known, they carry value in use and value in exchange. Nowadays, where we understand 

the economy as a social construction and are aware of the relativity of value given to objects, we are still confronted with the 

same distinction and also with the transition of objects into commodities. The commodification process has not come to an 

end yet. 

The paper gives an overview on the processes of commodification and de-commodification of goods and services as a 

background for analysing developments in the emerging information society on a global scale.  

Possible strategies on how to go on from now are presented, among them the struggle and on-going resistance of the 

European Parliament on the one hand, against the European Commission and the European Patent Office on the other, 

also the movements of open source/free software and the ideas of copyleft to create new rules for information goods. 
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he emergence of the global information 

society is a great challenge for social 

scientists and, last not least, also for 

Marxian scholars. After the implosion of 

“real socialism” in the Soviet Union and many 

other socialist allies and the parallel 

expansion of neo liberal regulation in 

international trade new questions are put on 

their agenda. What are the essential changes 

in the productive forces? Can one already 

identify a new quality of relations of 

production? Can there already be seen germs 

of new developments which might give hope 

for a better future?  But there are even more 

profound doubts in place: Can the theoretical 

position of the classical Marxian thinkers still 

help us to get a deeper understanding of 

contemporary society? Is the terminology of 

classical Marxism still adequate for the 

analysis of contemporary capitalism? Do we 

have to modify the concepts? And in case we 

do; in which direction? And even more 

important: What should the essential 

economical, political, social and cultural 

features of a new society be, may it be called 

socialism or not?  What will be its shape? Will 

it be that attractive to a growing majority of 

people that they will give up their actual way 

of life in exchange for an uncertain future, 

taking into account the probably high costs of 

the transition? Who is the revolutionary 

subject not only heavily interested but also 

able to transforming the ideas of a better 

society into practice? Or can we come along 

without identifying special classes or social 

strata? 

There are several strategies at hand how to 

cope with such a situation. The first would be 

to give up and to do without any theoretical 

understanding of the world, to make peace 

with and to settle in capitalism. But this would 

not bring us in a better situation: the particular 

interests of a few would go on to deteriorate 

the life on our planet.  

Another way would be to go on with the 

classical tools of Marxism, more and more 
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desperately keeping up outdated concepts, 

following the revolutionary rituals of the past 

and accusing the one or the other of the 

socialist political leaders of having betrayed 

their citizens. In Europe such people are 

forming political sects who tend to split 

themselves again and again, condemning 

themselves to insignificance.   

A more difficult but also more risky option is 

to go back to the roots and to have a fresh 

look at old concepts and theories, keeping the 

useful ones, and, if necessary, developing 

new and more adequate ones in the face of 

actual developments in society and in 

particular in the social-scientific environment. 

In this paper the third option is chosen. I try 

to confront classical terms of political 

economics with contemporary developments, 

identifying new features of our societal reality, 

and to look for the shadows the future casts 

on the present. 

1. Commodification Processes 

Let us start elementarily with the notion of 

“useful things”. Useful things have many 

attributes and can therefore be used in many 

ways - more or less independent of the social 

structure they are in. The usefulness of a 

thing makes it a use-value, because by its 

intrinsic characteristics it can satisfy some 

human need, either physical or imaginary. 

Although elementary, the concept of a useful 

thing is not trivial, because the notion of 

usefulness is rather tricky. The complex 

cobweb of the respective society is reflected 

in this notion. What is useful in one society 

can become completely useless in another 

one or vice versa, therefore even a use-value 

does not represent an invariant over time, as I 

will illustrate below. Marx has virtuously 

reflected this feature in a footnote  of the 

“Grundrisse” (Outlines of the Critique of 

Political Economy): 

“Is not value to be conceived as the unity 

of use value and exchange value? In and 

for itself, is value as such the general 

form, in opposition to use value and 

exchange value as particular forms of it? 

Does this have significance in 

economics? Use value presupposed 

even in simple exchange or barter. But 

here, where exchange takes place only 

for the reciprocal use of the commodity, 

the use value, i.e. the content, the 

natural particularity of the commodity has 

as such no standing as an economic 

form. Its form, rather, is exchange value. 

The content apart from this form is 

irrelevant; is not a content of the relation 

as a social relation. But does this content 

as such not develop into a system of 

needs and production? Does not use 

value as such enter into the form itself, 

as a determinant of the form itself, e.g. in 

the relation of capital and labour? the 

different forms of labour?—agriculture, 

industry etc.—ground rent?—effect of 

the seasons on raw product prices? etc. 

If only exchange value as such plays a 

role in economics, then how could 

elements later enter which relate purely 

to use value, such as, right away, in the 

case of capital as raw material etc.? How 

is it that the physical composition of the 

soil suddenly drops out of the sky in 

Ricardo? [Ed: for Ricardo's discussion of 

the effects of difficulties of cultivation on 

rent, see On the Principles of Political 

Economy, pp 55-75.] The word Ware 

[commodity] (German Güter [goods] 

perhaps as denrée [good] as distinct 

from marchandise [commodity]?) 

contains the connection. The price 

appears as a merely formal aspect in it. 

This is not in the slightest contradicted 

by the fact that exchange value is the 

predominant aspect. But of course use 

does not come to a halt because it is 

determined only by exchange; although 

of course it obtains its direction thereby. 

In any case, this is to be examined with 

exactitude in the examination of value, 

and not, as Ricardo does, to be entirely 

abstracted from, nor like the dull Say, 

who puffs himself up with the mere 

presupposition of the word 'utility'.” 

(Marx, 1973, footnotes)
1
 

With the increasing division of labour and 

the emergence of markets useful things have 

                                                      
1
 I am grateful to Dieter Haustein for this hint. [Online 

version] 

<http://www.marxists.org/archive/marx/works/1857/grundr

isse/f239-289.htm> [consulted in 03/04/2010] 
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started to become sold and bought. They 

began a new career as commodities. Already 

Aristotle stated the twofold use of every object 

–which marks the definition of a commodity up 

to now:  

“The one is peculiar to the object as 

such, the other is not, as a sandal which 

may be worn, and is also exchangeable. 

Both are uses of the sandal, for even he 

who exchanges the sandal for the money 

or food he is in want of, makes use of the 

sandal as a sandal. But not in its natural 

way. For it has not been made for the 

sake of being exchanged” (Aristotle, 

1991, Book I, §9) 

More than 2000 years later, in 1776, Adam 

Smith repeated Aristotle’s distinction, this time 

on the level of the value of an object:   

“The word value, it is to be observed, 

has two different meanings, and 

sometimes expresses the utility of some 

particular object, and sometimes the 

power of purchasing other goods which 

the possession of that object conveys. 

The one may be called „value in use‟; the 

other, „value in exchange.‟” (Smith, 1776, 

Book 1, § 4.13) 

Marx used this source in “Das Kapital”, 

Volume One, which begins with the following 

famous paragraph
2
:   

“The wealth of those societies in which 

the capitalist mode of production 

prevails, presents itself as „an immense 

accumulation of commodities,‟ its unit 

being a single commodity. Our 

investigation must therefore begin with 

the analysis of a commodity.” (Marx, 

1887, v.1, ch.1, §1) 

Nowadays, where we understand the 

economy as a social construction and are 

aware of the relativity of value given to 

objects, we are still confronted with the same 

distinction and also with the transition of 

objects adding to the attribute “use value” the 

property of “value in exchange”. This process 

–in contemporary terms known as 

                                                      
2
 [Online version] 

<http://www.marxists.org/archive/marx/works/1867-

c1/ch01.htm> [consulted in 03/04/2009] 

commodification
3
– did not come to an end yet. 

Still we are witnesses of new transformation 

processes in which useful things enrich their 

essence –they become commodities by 

showing the twofold character of value in use 

and value in exchange. 

1.1. Commodification of goods and 

services 

History gives many examples of this 

process: Medieval farmers grew livestock, 

vegetables and fruits mainly for their own 

needs; their products were directly consumed 

by themselves or by the feudal lord. Farmers 

of the 21
st
 century produce nearly everything 

for the market, only a tiny fraction of their 

products is directly used.  

But not only was the output of farming 

transformed into commodities. Work itself 

became commodified in Europe: while under 

the feudal mode of exploitation the labourers 

were chattel of the landlord who took a portion 

of the harvest from the peasant population 

under his control, and labourers were bound 

to the soil of their master, under capitalism 

labourers became separated of the means of 

production and were set free, free to sell their 

labour-power as the only commodity which 

was at their disposal. The commodification of 

work happened in the first half of the 19th 

century in England. It was a humiliating 

process for the workers. Fifty years ago Karl 

Polanyi described this very contradictious 

development in his famous book „The Great 

Transformation“. He showed eloquently that 

after the active transformation of soil and 

money into commodities the commodification 

of work opened the doors for a capitalist 

                                                      
3
 The term commodification was first attested in 1975 

(http://www.etymonline.com/index.php?term=commodity), 

in reference to art theory, still meaning the transformation 

of products of human creativity into goods for sale. But 

one should be cautious in using the term properly, 

because there is also another meaning of 

commodification in the context of software industry. David 

STUTZ, an experienced software developer and 

musician, e.g. uses the term for software production 

whenever there exist stable standards and modularity. 

Although he quoted Marx on the term commodity, he 

quoted him very selectively, and only on aspects of value 

in use. Consequently all the attributes David Stutz found 

essential are related to the value in use and presuppose 

the existence of a value in exchange (Stutz, 2004). See 

also (Naetar, 2005). 
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society. After half a century of protective 

measures of peasant work and the 

introduction of a kind of minimum wage by the 

Speenhamland System
4
, a “free” labour 

market emerged and allowed the capitalistic 

system to take off in a qualitatively new way. 

This structure became the prototype for the 

liberal economic policies applied later on in 

many parts of the world. 

Labour-power up to now is the only 

commodity which – under certain conditions - 

is able to create more value in exchange than 

it is needed for its own reproduction. This 

difference is called surplus-value and is the 

basis of capitalist accumulation and economic 

growth. Later on we will come back to the 

precise conditions of the generation of 

surplus-value in an information society.   

Contemporary economies of the developed 

world do not only produce things or objects, 

they produce also more and more services on 

an increasing scale. About 70 percent of the 

Gross Domestic Product stems from services. 

Because of the growing importance of service 

industries let us take a closer look on them 

and compare them to material goods. Material 

goods cannot be consumed without 

destroying them, but they can be stored, 

accumulated, transferred or resold to other 

people. This is not possible for services. Their 

usual characteristic is that they are consumed 

synchronously with their production. In most 

cases they cannot be stored, neither 

accumulated nor resold after consumption. 

There are striking examples for that: If you 

have spent a visit to a rock concert you 

                                                      
4
 The Speenhamland System was a method of giving 

relief to the poor, based on the price of bread and the 

number of children a man had. It further complicated the 

1601 Elizabethan Poor Law because it allowed the able-

bodied –those who were able to work- to draw on the 

poor rates. It was set up in the Berkshire village of Speen 

by local magistrates who held a meeting at the Pelican 

Inn on 6 May 1795. They felt that 'the present state of the 

poor law requires further assistance than has generally 

been given them'. A series of bad harvests had put wheat 

in short supply and consequently the price of bread had 

risen sharply. The situation was made worse by the 

growing population and because of the French Wars. This 

meant that grain could not be imported from Europe. 

Things were so bad that famine was a distinct possibility 

and there was a fear among the ruling classes that the 

lower orders might be tempted to emulate the French, 

and revolt. There had been a spate of food riots in the 

spring of 1795 (Bloy, 2001). 

cannot transfer it to somebody else – the only 

thing one could transfer is the ticket you may 

have been bought in advance, giving you the 

right to consume the service. This right you 

could move to another person, but not the 

service itself which disappears after 

consumption. This does of course not mean 

that there is no effect induced by the 

consumed service. There could be many and 

also important effects, but they can only 

happen in another production or consumption 

process. 

From now on we will deal not only with 

physical things but also with services, when 

we refer to the output of any production by 

human beings. Nevertheless the difference 

between material products on the one hand 

and services on the other will keep us busy 

throughout the paper. What the two have in 

common is their ability to be sold on the 

market. Their value for the customers is 

appreciated by a price linked to them. 

There are lots of examples for the 

commodification of services in the past: The 

preparing of meals mostly done by women at 

home has partly become the service of 

restaurants. Caring for a child is partly 

replaced by Kindergartens, cleaning clothes is 

partly done in a laundry. The jobs very often 

are done by women who are now wage-

earners instead of offering the service for free 

within a personal relationship called marriage. 

Former amateur activities in sports or services 

provided by networks of friends for charity 

become ruled by professionalisation and thus 

start to be marketed. 

It is worth while to mention that 

commodification of services is a contradictory 

process, it can be demeaning and 

dehumanising, but also liberating and 

progressive, giving room for social innovation 

by destroying traditional bounds. Also, with 

commodification one can see a change from 

personal relationships towards often 

anonymous market relations. The relations 

between people are replaced by relations 

between people and things. 

While the above examples refer to 

individuals or the family, we can see another 

institution of the civil society, the European 

welfare state, as a source of commodification. 

More and more services it provided once for 
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free are transformed into services on a “user-

pays” system. Education, public transport, 

health care, water supply, road works, which 

in many cases were financed out of tax 

revenue, have to be paid now directly by the 

customer. Under the current influence of neo-

liberalism in many cases private enterprises 

provide for services instead now. We call this 

commodification process privatisation. 

Not only the family or other institutions of 

civil society and the state, but also private 

enterprises can become sources of 

commodification. In the last decades, the 

process of outsourcing has become a kind of 

a fashion: Accounting, placing or receiving 

telephone calls, transport, marketing, quality 

control, or even the production of some 

intermediary goods can be outsourced and is 

subsumed under the forces of the market. 

Leasing of cars or machinery triggers a 

process of second order in commodification 

by exploiting the difference between the 

ownership of a commodity and the services 

provided by it. While the ownership of a car 

remains with the leasing firm, the services of 

the car are sold to the client, feeding now two 

markets instead of one. 

But the process of commodification is no 

one-way-street. There are also processes of 

de-commodification. Former commodities can 

be moved into the realm of self-service: The 

assembling of furniture, the weaving of 

carpets, the baking of bread are only a few 

examples, where the former market for things 

is replaced by the marketing of the ingredients 

to construct, to produce or finalise the use-

value at home. It is also true for services like 

in the case of bank-tellers, self-service 

restaurants or slot-machines, where the 

activities of former employees are replaced by 

the activity of the client her/himself. 

1.2. Concepts of productivity of labour 

To understand the effect of such a 

transformation of goods and services towards 

wider areas of profitability and increased 

access to markets we should analyse the 

different concepts of productivity of labour 

provided in economic theory. The concept of 

productivity allows us to create a link between 

the output of an activity and the basis of it. 

Depending on the specific perspective 

economists hold, their concept of productivity 

can be very different. Once again we try to 

start from an ideal environment early in history 

where markets were not yet in place. It leads 

us to the concept of 

Productivity(1) 

The first meaning of productivity could be 

imagined as an activity done within a group, a 

family or a tribe where people produce and 

consume jointly. One could also assume that 

money has not yet been invented. 

Productivity(1) relates values in use to human 

labour applied. This is a kind of guarantee not 

to loose contact to the origin of wealth as 

stressed e.g. by Adam Smith. If there is a 

need for any good or service and there is 

anybody to produce it, the person creating the 

good or the service is a productive(1) 

labourer. One could measure productivity(1) 

by e.g. number of flintstones per year or 

maybe per hour, person or community. The 

measure itself will also inform us about the 

level of virtuosity the special tribe has 

established at a certain point in time. There 

are two aspects of this information. The first 

one deals with the quantitative measure of 

output which can be compared over time or 

between different groups, the second aspect 

is related to quality: What is the kind of output 

produced? Is the output a new one or is it a 

traditional one we have also seen before 

being produced? Productivity(1) can be 

measured in any society at any time, 

independent of the social order. The 

dimension of productivity(1) is a number 

measuring the output of a certain kind (value 

in use) divided by labour time. 

Productivity(2) 

The second meaning of productivity is 

related to a market society. This concept 

assumes the use value of the commodities as 

given and addresses explicitly their value in 

exchange as products of human labour. To 

establish the concept we invent an ideal 

economy where only one kind of a material 

product is produced. We assume a price 

system which allows buying and selling the 

product according to the labour time needed 

for its production. People should buy and sell 

at a price which is proportional to the labour 
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time necessary for production. We assume for 

the sake of simplicity that all the workers have 

equal productivity(1) and are able to produce 

a surplus. As we define our economy in a way 

that the values in exchange are proportional 

to the physical amounts, measured in 

kilograms or tons, we make also sure that the 

physical surplus is proportional to the surplus 

value, measured in time units, or to the 

amount of profit accumulated, in monetary 

units.  

But the assumption of a material product is 

crucial. The problem arises with the 

production of services. At first glance it is not 

clear what will happen if services are 

produced. Will service providers function in 

the same way as producers of things? While it 

is evident that the service providers also 

produce values in use, it is less clear if they 

also create values in exchange.  

To test this case we specify our thought 

experiment: Let us assume there is a tribe 

making a living out of agriculture. Every 

person is working as a farmer, and they are 

able to create a surplus - of lets say 10 tons of 

wheat, being stored in a silo. This amount was 

created as the aggregated results of individual 

efforts by each of the members of society.  

Now, at the beginning of the next year, let 

us bring into this archaic society a service 

provider, a shaman, a witch, a priest or a 

teacher, and let us monitor what will happen 

to the surplus. If we assume that the service 

provider will just increase the well-being of the 

members of the society, but there is no effect 

on productivity(1), what do you expect will be 

left in the silo at the end of the year? In fact, 

there will be less wheat than in the year 

before. In money terms, there will also be less 

monetary wealth (=profit) with each member 

of the tribe than before. The reason is simple: 

The service provider could not add to the 

material product of the tribe, but had to 

consume from this fund to stay alive without 

being able to compensate the society in terms 

of value in exchange, notwithstanding that he 

contributes in terms of use-value. 

What is the conclusion of this thought 

experiment? While producers of things 

produce value in use AND value in exchange, 

service providers, while also producing values 

in use, cannot contribute neither to the 

amount of value in exchange nor to value-

added, because their contribution does not 

affect surplus value in a positive, but in a 

negative way. Instead of adding to the surplus 

product (proportional to surplus value and to 

profit), the service provider reduces it. 

The conclusion therefore is that 

productivity(2) in a market economy depends 

on the kind of output. A producer of material 

products is productive(2), while a service 

provider is not. In other words one could say: 

A person increasing value in exchange (and 

surplus, surplus value and profit) by its work is 

productive(2), while another person not doing 

that is productive(1), but is tapping on the 

value-in-exchange produced elsewhere in the 

economy. Their level of productivity(2) is zero. 

Productivity(3) 

The third possibility of productivity is 

essentially linked to capitalist societies. Here 

we can observe that not only producers of 

things can make profits, but also service 

providers. The question remains: If service 

providers generate neither (physical) surplus 

nor surplus value (measured in labour time), 

where does the profit they earn come from? 

The answer is straightforward: If there is no 

other source of profit than the producers of 

material objects, in capitalist societies a 

redistribution mechanism must be in place 

which transfers profits from its origin to the 

place of appropriation. The mechanism which 

can do that is the system of relative prices. In 

short we can call a labourer productive(3) if 

he/she is mediating profits for his/her 

enterprise.   

Let us summarize where we ended up with 

these three definitions: The first notion of 

productivity is related to human beings who 

produce values in use, the second one is 

linked to the production of reified values in 

exchange, and the third one with the attraction 

of profits associated to applied labour. With 

these distinctions in mind we are well 

equipped to continue now with contemporary 

phenomena of commodification where 

technological development and legal issues 

create a new framework.  
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2. The role of technology 

Up to now we have looked for objects 

which had already existed before they were 

sold on the market and by that process 

commoditized. Now let us look for new ones, 

emerging by invention.  The ingenuity of 

creative persons or groups was always able to 

invent new objects unseen before. Good 

examples are the invention of the steam-

engine, the TV-set or the Personal Computer. 

In fact they were developed for the market 

and created large scale industries, offering 

jobs and promising profits.  

Product innovations are new objects 

stimulating economic development and 

enlarge the realm of marketable goods. They 

add to the amount of value in exchange 

prevailing in the economy, opening up new 

areas of commodities where all three 

measures of productivity can be established.  

Process innovations like the steam-engine 

have an additional effect: usually they are 

reified in any kind of machinery and thus 

fulfilling the attributes of product innovations, 

but at the same time they will increase the 

productivity(1) of labour for goods or services 

produced by these new means of production 

elsewhere in the economy.  

Technological innovations represent the 

classic form of expanding the realm of 

commodities. But with the emergence and 

tremendous expansion of information 

technologies, the computer and the Internet, a 

new field of commodification emerged. 

Information technologies allowing now 

everybody to store, transfer, copy, analyze 

and modify information, recently more and 

more on a digital basis and at falling costs. 

The process is not a really new one. It started 

with the human ability of painting and writing, 

with the invention of the printing press, 

photography and film fixed on paper or 

celluloid, and continued with tapes and 

records. Recently, the potential for storing 

information has grown once more with 

Compact Disks (CD) and Digital Video Disks 

(DVD) where information is coded in binary. 

2.1. Reification and reanimation  

In the context of commodification we focus 

on technologies which might be used to store 

specific volatile activities on a carrier, 

physically or energetically. Pop or classical 

concerts, theatre performances, the actors 

posing for a movie, lectures, story tellers, but 

also the situation you have encountered in 

your holidays, the first steps of your child, are 

subject to reification. The carrier can be used 

to reanimate the activities of the past. They – 

like in a time machine - can be moved into 

presence. If the recorded and stored action is 

requested by the public, the placement of the 

“frozen action” on the market for sale seems 

obvious if the proper replay facilities are also 

available. In fact, two areas of 

commodification are exploited by big 

business: There is a market for carriers of 

information, representing reified services, and 

also a market for devices to bring them to life 

again, to reanimate and replay the past 

activity. In particular this is true for software 

development. The code is reified in computer 

programs on whatever carrier you like and 

can be read and (re)animated by computers. 

2.2. Copying 

But reification and reanimation is only part 

of the potential of technology. While 

technology prepared the ground for 

commodification by creating the 

physical/energetic basis of a commodity, 

which therefore can be stored, re-sold and 

accumulated, it undermines the possibility of 

commodification at the same moment by the 

threat that the commodity can be copied and 

transferred via the Internet nearly without 

costs.  

In such a situation free riders will show up. 

They will copy the content and will resell it at a 

lower price or – in the extreme - will give it 

away for free. Anyway, the market will be 

undermined and can no longer be used to end 

up with proper profits. The process of 

commodification is under the threat of being 

reverted. This situation creates opposite 

perspectives, depending on the interests of 

the persons. While the group of potential 

users of software and digital content will 

favour free riding, the management of the 

involved companies would like to see a 

situation which will enable them to sell the 

output at a proper price. 
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2.3. The role of the Law  

To assure this, lawyers have invented 

particular regulation mechanisms: copyrights, 

patents, licences, or generally speaking, 

intellectual property rights. The Law has been 

called for support. The laws provide people 

who would do copies with the threat of a fine. 

Even if laws cannot really make copying 

(technically) impossible, laws are sufficient to 

keep up a market for certain reified services. 

Under such preconditions the commodification 

process will be completed and will lead to the 

intended result: New sources of profits have 

emerged. 

To assure the market of reified services, 

within the last 5 years the European Union 

has issued two European Directives on 

copyright in the information society.  The 

“Directive 2001/29/EG on the harmonisation 

of certain aspects of copyright and related 

rights in the information society” of 22 May 

2001 contains several regulations on net 

security,
5
 while the “Directive 2004/48/EC of 

the European Parliament and of the Council 

on measures and procedures to ensure the 

enforcement of intellectual property rights” of 

29 April 2004 intends to give a copyright 

owner proper instruments for the realisation of 

his rights.
6
 By these directives the European 

Union created an obstacle of second order 

against illegal copying. It no longer just puts 

the violation of the copyrights under fine, but it 

protects in addition the technical means, that 

make copying impossible or detectable, with 

legal instruments. It is quite interesting to see 

the wording by which the Directive reflects the 

ambiguity of technical measures. On the one 

hand it enables the rightholders to apply 

technological measures to protect their rights, 

on the other it calls for a harmonised 

protection against technological measures to 

circumvent the formerly requested measures:  

Technological development will allow 

rightholders to make use of technological 

measures designed to prevent or restrict 

                                                      
5
 18 months after the Directive was issued the Member 

States had to bring into force national legislation 

necessary to comply with the Directive. 
6
 “Member States shall bring into force the laws, 

regulations and administrative provisions necessary to 

comply with this Directive by 29 April 2006” (Directive 

2004/48/EC, Art. 20, Par 1) 

acts not authorised by the rightholders of 

any copyright, rights related to copyright 

or the sui generis right in databases. The 

danger, however, exists that illegal 

activities might be carried out in order to 

enable or facilitate the circumvention of 

the technical protection provided by 

these measures. In order to avoid 

fragmented legal approaches that could 

potentially hinder the functioning of the 

internal market, there is a need to 

provide for harmonised legal protection 

against circumvention of effective 

technological measures and against 

provision of devices and products or 

services to this effect. (Directive 

2001/29/EG, Preamble, Par 47) 

In the Directive 2004/48/EC the European 

Union specifies the technological measures 

for discs produced in the Community: 

“Monitoring of the manufacture of optical 

discs, particularly by means of an 

identification code embedded in discs 

produced in the Community, helps to 

limit infringements of intellectual property 

rights in this sector, which suffers from 

piracy on a large scale.” 

But even those targeted provisions could 

have side-effects threatening the opening of 

the market. Immediately after having 

approved the identification code for discs to 

keep up their exclusivity and thus allow for 

taking advantage of property rights, the 

Commission hastens to assure free trade and 

deregulated markets: 

“However, these technical protection 

measures should not be misused to 

protect markets and prevent parallel 

imports”. (Directive 2004/48/EC, 

Preamble, Par. 29).  

2.4. Claims for extended 

commodification   

How sensitive the issue of copyright can 

be, is illustrated in the following. At the time 

when this article was written, requests from 

IFPI
7
, the voice of European corporate 

                                                      
7
 IFPI (international federation of the phonographic 

industry) represents the recording industry worldwide with 
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copyright holders in the performing arts, could 

be heard to extend the expiration date of their 

copyrights. Copyright terms for individual 

creators in the United States are awarded for 

the life of the author plus 70 years. U.S. 

companies hold copyrights for 95 years before 

creative works return to the public domain. 

Currently in the EU, there are separate 

copyright terms for composers and 

performers. Composers are awarded 

copyright for the life of the author plus 70 

years. Performers hold a copyright for 50 

years from the first recording. It's the 50-year 

term the IFPI wants to extend. What would be 

the effect if the change would pass 

legislation? Stanford Law School professor 

Lawrence Lessig (Dean, 2005) called their 

request “outrageous” and translated it into 

plain text: "They had a 50-year monopoly; 

they are asking for a welfare grant to say, 

'Give us another 50-year monopoly.' The 

justification from an economic perspective is 

absolutely baseless." He compared the 

situation to an engineer signing a contract to 

build a bridge in London for $2 million, then 

building a similar bridge in the United States 

for $4 million -- and then after the bridges are 

done, demanding $4 million for the London 

bridge, too. The background for this request: 

The issue of expanding copyright in Europe 

has flared up as the EU copyrights of famous 

rock 'n' rollers like The Beatles and Elvis are 

due to expire within the next several years. 

The fight is not limited to copyrights in 

performing arts. More important is the ongoing 

struggle between the European Council, the 

European Commission and the European 

Patent Office on one side and the European 

Parliament on the other on patenting software. 

In 2002, the European Commission's 

Directorate for the Internal Market (under 

Monti's successor Frits Bolkestein) submitted 

proposal 2002/0047 for a Directive "on the 

patentability of computer-implemented 

inventions". The Directive was claimed to 

serve the purposes of harmonizing Member 

State laws and clarifying some details with the 

aim of preventing excesses of the European 

                                                                            
over 1450 members in 75 countries and affiliated industry 

associations in 48 countries. 

Patent Office (EPO) (Christofides, 2005).
8
 The 

European Parliament intends to turn down the 

proposal of the Commission because many 

MEPs are afraid of the damaging effects on 

innovation and competition. They expect that 

the directive could open up ways to patent 

business methods, education methods, health 

methods, via software patents. Members of 

the European Parliament prefer to keep up 

and enforce the existing Law which clearly 

prohibits patenting pure computer programs.  

Contrary to an increased protection of 

proprietary content Lawrence Lessig, 

mentioned above, as an alternative founded 

Creative Commons
9
, a group that developed 

an internationally applicable system of flexible 

copyright licenses that enable sharing and 

remixing of creative works (with the author's 

permission). Creative Commons is a new 

system, built within current copyright law, that 

allows to share one’s creations with others 

and use music, movies, images, and text 

online that's been marked with a Creative 

Commons license. 

The tendency for further commodification is 

not only targeted at software, it also points at 

nature itself. Nobody would have expected 

that patents could be claimed for chemical 

elements, before 1964 thought to be part of 

nature. But there is the story of Glenn 

Seaborg, who was credited with discovering 

two additional elements, americium (number 

95, Americium-241 is used in smoke 

detectors) and curium (96), on which he 

obtained patents in 1964, making him the only 

person ever to patent a chemical element 

(House, 1999). More recently a Harvard 

chemist, Charles Lieber, became holder of 

US-patent 5.897.945 in the field of 

nanotechnology, giving him the right on 

exclusively manufacturing nanostructures of 

oxides of 33 elements, nearly a third of the 

oxides existing on earth. The importance of 

patents in this area cannot be 

underestimated. “Nanotechnology is 

everywhere and is rapidly being 

                                                      
8
 Expecting a change in European legislation the EPO 

has meanwhile granted more than 30,000 pure software 

patents in anticipation of the new legislation, and the 

number has recently been rising at a rate of 3,000 per 

year. 
9
 Creativecommons home page, [Online] 

<http://creativecommons.org/> [consulted in 03/04/2009] 

http://swpat.ffii.org/papers/eubsa-swpat0202/index.en.html
http://swpat.ffii.org/patents/stats/index.en.html
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commercialized. The quality of 

nanotechnology patents and licensing 

agreements will be significant in determining 

the success or failure of commercializing a 

nanotechnology innovation.” (Featherstone, 

2004) As nanotechnology will have extremely 

wide applications in many fields (in medicine, 

pharmaceuticals, mechanics, electronics), but 

the fundamental technologies for production 

are only a few ones, the outcome could be the 

opposite of the original intention of the patent 

to protect the inventor, but it could lead to 

monopoly (Langenbach, 2005). 

2.5. A new dimension of use values 

It seems interesting that with the 

development of Intellectual Property Rights a 

new dimension of use values comes into 

being. Traditionally, the use value was only 

seen as related to an individual. It represents 

a useful thing or service to a single person. 

After the transfer of a use value from one 

individual to another by selling it, the new 

owner of the use value could completely 

decide on the use of the value and had 

complete control over it. The selling person 

lost at the same time all rights on its use. The 

new owner could consume the commodity, 

could invest it, could resell it or store it as 

she/he liked. In contrast to this situation, the 

U.S. copy right allows the owner of the right to 

control and to restrict to a certain degree the 

use of the commodity even after the good was 

sold. European creators of information goods 

cannot even sell their rights (“Urheberrecht”). 

It remains their innate right all their life to 

control under what circumstances e.g. a 

picture or a photo can be shown in an 

exhibition. What they can sell to others is just 

the right to copy. Even if you would like to use 

a piece of artwork as inspiration and as a 

basis of your own version you cannot do so 

without the permission of the owner of the 

copyright.  

This is a rather new tendency which can be 

seen also in other fields. The buying act does 

no longer mean a complete interruption of the 

link between any commodity and its seller. On 

the contrary, the selling person keeps certain 

rights on the use value. And there are various 

categories of these links possible:  It can be a 

right like in the IPR case, but it can also be an 

obligation to the selling person or institution. 

During the recent years it has become the 

obligation of a seller of batteries, certain 

drugs, bottles, consumer electronics, 

refrigerators or PCs to take the devices back 

as waste without additional costs after they 

are worn out or broken. Also more and more 

consumer protection rights have been 

established in many countries. If the device 

does not work for a minimum period of time 

after it was bought, the seller has the 

obligation to repair it or to provide a 

replacement free of charge. To a certain 

extent one can also see laws limiting working 

hours, collective treaties, and ergonomic laws 

on workers’ ill health protection as continuing 

links of the seller of the working power after 

she/he has sold her/his productive ability. In 

this case the Law restricts the otherwise free 

interplay between supply and demand in 

favour of the workers.  

The same tendency can be seen not only 

on the basis of law but also by the specific 

design of consumer technology, e.g. if one 

has to keep up the link to the seller of 

electronic printers by buying earlier or later 

expensive colour or toner cartridges or to sign 

maintenance contracts in case of more 

complex machines and devices like central 

heating systems etc.
 10

   

All these are examples of new 

dependencies of positive or negative kind, 

depending on the point of view and the 

particular interest and position in the system. 

One could interpret them as new ways of 

socialization, expanding or restricting the 

interdependencies of human beings in the 

information society. It would be worthwhile to 

investigate these socialization tendencies in 

more detail elsewhere. 

 

 

                                                      
10

 Once again I am indebted to Dieter Haustein who 

gave this comment. 
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pproximations to the concept of 

information have been numerous, 

stemming from an array of disciplines. 

Yet the many attempts to distinguish 

information from its conceptual neighbours —

data, facts, knowledge, intelligence, 

communication, messages, understanding or 

signs— have tended toward failure. There are 

so many ways to communicate information, 

and so many things to communicate 

(mentally, acoustically, genetically, 

mechanically, electrically, and so on) that it 

hardly seems appropriate to use one single 

term of reference. In this sense, Fairthorne 

(1967) pointed out that the use of words such 

as “information” is merely metaphorical, 

providing a simple and convenient tag for an 

amorphous mass of poorly defined activities or 

phenomena.  

The conceptual search for “information” 

may depart from a scientific standpoint, that 

is, aiming to arrive at a unique concept that 

would fulfil a series of requirements for 

constituting “information science”; or traverse 

a pragmatic focus, aspiring only to find those 

aspects of the term “information” that are of 

use to us. The latter is the road taken, for 

instance, by Buckland (1991), who 

distinguishes between: a) information as a 

process: the action of informing, 

communication of knowledge; b) information 

as knowledge: that which is imparted in the 

informative process, reducing uncertainty; and  

c) information as a thing: objects such as data 

or documents that contain information, that 

possess the capacity for imparting knowledge 

or communicating information. If we adopt this 

last perspective, we also encounter conflicting 

views, however. Namely, the possibility of 

considering information as a human right, 

implying that all human beings should have 

access to it regardless of their economic 

capacity; or else the understanding that 

information is a simple commodity and is 

therefore subjected to the laws of the 

marketplace. This division leads us to a 

further crossroads: whether information 

should come under a regime of private 

property, or rather, it would be more 

appropriate to share in its ownership. This 

crux of notions, economic and social 

(Savolainen, 1990; Raban, 2008), stands at 

the core of any discussion or study of 

information. 

1. Human right or commodity? 

The right to information is one of the most 

basic human rights, and is acknowledged as 

such in article 19 of the Universal Declaration 
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of Human Rights (United Nations, 1948). 

Accordingly, free and public access to 

information for all is one of the basic principals 

of Librarianship, configuring an ethical 

foundation for the sector of public libraries 

and, though to a lesser degree, academic 

libraries. For this reason, numerous public 

and professional declarations (UNESCO, 

1994) make very clear mention of it. Yet free 

access cannot be understood in absolute terms. 

There are nuances and connotations that must 

be brought forth. For one: if professional 

librarians place full emphasis on the “free” 

aspect (in the sense of “at no cost”), the 

chances of survival are reduced for those 

information centres that have limited funding. 

There are two sides to the coin, then. On the 

one hand, social responsibility dictates that 

access to information should be free as long as 

it is relevant for the legitimate objectives of the 

citizen (Sally, 2001). This of course leads us to 

ask: And what is relevant? Education and 

science? Or fiction and entertainment as well? 

Meanwhile, others claim that only a small 

portion of information should be provided at no 

cost, while the rest would carry a price, given 

that the survival of the organization providing 

information depends on such fees; aside from 

keeping the library alive or prosperous, this 

prevents the frivolous use of resources and 

enhances respect for the institution and 

librarians in general (Anderson, 1999). What 

would appear evident is that the price of 

information is a main factor determining its 

accessibility (Ponelis, 2007), for which reason it 

wields great influence on the well-being of 

citizens (Alfino & Pierce, 1997). But we have 

yet to resolve the matter of which information 

should be free and which should not. As 

Capurro (2001) underlines, this is both a social 

and an individual problem. Thus, the objective 

of creating a context of egalitarian access to 

information, avoiding the digital divide, is a 

social one… but it leads to a blurred vision of 

access to information as something social and 

not an individual right. Himma (2007), in turn, 

holds that information has an intrinsic value, 

and that an authentic moral right to information 

can be said to exist and pertain to all human 

beings. 

2. Private or shared property? 

Two basic characteristics allow us to 

distinguish between public goods and private 

goods: exclusiveness, that is, the ownership of 

a good interferes with its use or consumption by 

another party; and rivalry, by virtue of which 

possession and use by one person reduces the 

possibility of use by another. Purely private 

goods have both these characteristics, whereas 

purely public goods have neither, their use 

involving no rivalry or exclusivity. Of course 

there are also many mixed situations, involving 

one aspect or the other. Such is the case of 

information, as its use by others may be 

excluded, for instance through copyright 

legislation, although its use by one person does 

not interfere with its availability for others. 

Stated in economic terms, the marginal cost of 

allowing another person to access and 

consume information is zero. 

On more practical terrain, there exists 

information of a public nature, but also that of 

a private nature. This dichotomy has a strong 

battlefront in the area of copyright legislation, 

where regulation of certain uses of information 

(sometimes involving payment as well) 

depends on authorization by the holders of 

copyright, while other uses may be made 

without permission or payment. As a 

consequence of technological advances in 

recent years, this traditional battle between 

the concepts of private information and 

shared information is being fought with 

greater zeal. We have seen significant 

reforms in copyright legislation in both the 

national and international realms, whose final 

outcome is a higher level of protection for the 

rightholders, and a fortified conception of 

information as merchandise. Yet at the same 

time, a strong contrary force has emerged and 

branched out, in favour of treating information 

as a public good, to be shared freely. 

The Copyright Treaty of the World 

Intellectual Property Organization (WIPO, 1996) 

set forth the model to be followed by all 

countries in reforming their respective national 

laws in order to adapt them to the new 

technological setting. This treaty broadened the 

classical “right of communication to the public” 

so as to cover access and any transmission of 

digital information via Internet. Accordingly, its 

article 8 establishes that the authors hold “the 
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exclusive right of authorizing any 

communication to the public of their works, by 

wire or wireless means, including the making 

available to the public of their works in such a 

way that members of the public may access 

these works from a place and at a time 

individually chosen by them”. This inclusion of 

“making available to the public” a work can be 

seen as an extension of the traditional right to 

public communication, which now 

encompasses a vast array of activities involving 

the transmission of information over the 

Internet. Furthermore, new legal backing of 

traditional protection was introduced in the text: 

article 11 requires that national copyright 

legislation “provide adequate legal protection 

and effective legal remedies against the 

circumvention of effective technological 

measures that are used by authors in 

connection with the exercise of their rights”. 

This means that technological measures 

implanted by rightholders, for example anti-

copy or controlled access systems, must be 

protected legally so that their circumvention or 

neutralization could be considered an 

infraction of the law. In short, the legal 

protection of copyright is enhanced and gains 

an additional protective layer, technological 

cover, in turn protected by legislation, giving 

rise to intensive control of digital works 

(Fernández-Molina, 2003). 

 Meanwhile, the movement in favour of free 

and shared use of information (embracing all 

the “copyleft” initiatives) arises in reaction to 

the excessive fortification of copyright norms, 

with the aim to take advantage of the plentiful 

possibilities that the digital setting offers for 

generating, sharing, integrating and 

distributing information. Depending upon the 

specific objective at hand, this trend may 

adopt different strategies. The pioneering 

force was probably that of free software, with 

the underlying notion that software can be 

used, copied, studied, modified and 

redistributed freely. Inspired by this 

movement, the “creative commons” licences 

were engendered, with Lawrence Lessig (2003) 

as the figure of reference, and the overall aim of 

eliminating obstacles that hinder creativity, 

while facilitating the use and distribution of 

digital contents for the general public. This 

stands as a restitution of power to the authors, 

who can employ the new technologies to 

disseminate their works under licences that are 

flexible enough to let the author decide which 

uses might be allowed (and which are not), in 

substitution of the classic and overly restrictive 

“all rights reserved”.  An equally interesting 

prospect, especially for the world of education 

and research, is that of the “open access” 

movement, aspiring towards free, immediate, 

unrestricted access to educational or research-

related material through open access journals 

and digital archives or repositories. Here we 

encounter the concept of “information 

commons” (Kranich & Schement, 2008), 

likewise oriented toward the social benefits of 

sharing knowledge and liberating its usage. The 

term “commons” evokes an old English tradition 

by which farmers could share rights and 

responsibilities regarding certain sections of 

land for cultivation or pasture. A similar notion 

of common good would urge strengthening the 

public domain (Benkler, 1999; Boyle, 2003). 

3. Conclusion 

This discussion of opposing views of 

information is not intended as a mere 

theoretical-philosophical exercise. To the 

contrary, it has important consequences and 

implications for the everyday lives of people in 

general. Resolution of the many conflicting 

notions put forth here should come from 

policy-makers who have the best interest of 

the community in mind. For example, some 

decisions must be made as to whether society 

benefits from information being used by a 

lesser number of persons, who are willing and 

able to pay for it as a simple private good.  

One illustrative example of this dilemma 

can be found in the digital divide. Its 

elimination, or reduction, is probably one of 

the main objectives of information policy-

makers, both nationwide and internationally. 

However, we face growing evidence that 

information is considered to be a simple 

commodity, and as such is excessively 

protected by copyright legislation. This trend 

entails greater difficulties in accessing 

information, and in the human acquisition of 

knowledge, a matter that is crucial for 

developing countries as net importers of these 

goods.  
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The debate on redistribution and recognition between critical theorists Nancy Fraser and Axel Honneth gives the opportunity 
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he basic idea of this contribution is to 

reflect on how the notion of critical theory 

could be applied to information studies. 

What does it mean to study information in a 

critical way? As an introduction, I will start with 

a problem in order to show why exactly a 

critical theory of information is needed. 

1. Introduction 

Edwin Black (2001) in his book IBM and the 

Holocaust has shown that International 

Business Machines (IBM) assisted the Nazis 

in their attempt to extinguish the Jews, ethnic 

minorities, communists, socialists, gay people, 

the handicapped, and others by selling punch 

card systems to them
1
. These systems were 

used for numbering the victims, storing and 

processing where they should be brought, 

what should happen to them, and for 

organizing their transport to extermination 

camps such as Auschwitz, Bergen-Belsen, 

Buchenwald, Dachau, Majdanek, Mauthau-

sen, Ravensbrück, or Sachsenhausen. IBM 

made an international business out of mass 

killings by making profits from selling data 

                                                      
1
 See also the scene on IBM in the film “The 

Corporation” by Mark Achbar and Jennifer Abbott (Big 

Picture Media 2004, available on DVD), 

http://de.youtube.com/watch?v=pkoM8RB-kJ0 (accessed 

on August 19, 2008). 

mailto:Christian.fuchs@sbg.ac.at
http://fuchs.icts.sbg.ac.at/
http://fuchs.uti.at/
http://de.youtube.com/watch?v=pkoM8RB-kJ0
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storage and processing machines to the 

Nazis. The punch cards covered information 

on where a victim would be deported, the type 

of victim he/she was (Jew, homosexual, 

deserter, prisoners of war, etc), and his/her 

status. Code status 6 was “Sonderbehand-

lung” (special treatment), which meant death 

in the gas chamber. Black has shown that the 

system was delivered and maintained by IBM 

and that rental contracts between IBM New 

York and the German Nazi state were made. 

Black (2001, p. 9) says that there was a 

“conscious involvement –directly and through 

its subsidiaries–” of IBM “in the Holocaust, as 

well as (…) in the Nazi war machine that 

murdered millions of others throughout 

Europe”. “Solipsistic and dazzled by its own 

swirling universe of technical possibilities, IBM 

was self-gripped by a special amoral 

corporate mantra: if it can be done, it should 

be done. To the blind technocrat, the means 

were more important than the ends. The 

destruction of the Jewish people became 

even less important because the invigorating 

nature of IBM's technical achievement was 

only heightened by the fantastical profits to be 

made at a time when bread lines stretched 

across the world” (Black, 2001, p. 10).  

Irving Wladawsky-Berger, then IBM‟s vice 

president of technical strategy, commented on 

Black‟s book: “Generally, you sell computers, 

and they are used in a variety of ways. And 

you hope they are using the more positive 

ways possible”
2
. The example shows that 

corporations in general, and information 

technology corporations like IBM in particular, 

are driven by profit interests and will support 

the worst horrors if they can draw economic 

profits from it. Wladawsky-Berger‟s reaction is 

a typical one: Corporations that have 

committed moral crimes against humanity 

argue that they are not responsible for what 

their customers do with the commodities they 

sell to them. Critical reasoning such as the 

one by Edwin Black intends to show in this 

context that corporations are not always 

unknowing of what is going on and do have 

responsibility that they abandon in many 

cases due to their instrumental interests. The 

                                                      
2
 Interview in “The Corporation”, film by Mark Achbar 

and Jennifer Abbott (Big Picture Media 2004, available on 

DVD). 

example also shows that media and the 

communication industry are not innocent, but 

deeply embedded into structures of 

domination. And this is exactly the reason why 

a critical theory of information is needed. Karl 

Marx summarized the imperatives and 

convictions of corporations in the following 

words: “Accumulate, accumulate! That is 

Moses and the prophets! (…) Therefore, save, 

save, i.e, reconvert the greatest possible 

portion of surplus-value, or surplus-product 

into capital! Accumulation for accumulation‟s 

sake, production for production‟s sake: by this 

formula classical economy expressed the 

historical mission of the bourgeoisie” (MECW 

35, p. 652). The accumulation imperative 

stops at nothing. 

First, the notion of critical theory will be 

discussed (section 2). Then the problem of 

immanence and transcendence in critical 

theory will be introduced (section 3), the 

debate on redistribution and recognition in 

critical theory will be considered (section 4), 

and finally some critical reflections on the 

notion of information will be given (section 5). 

2. What is critical theory?  

Certainly all scholars want to be and claim 

to be critical. It seems to me that critique is 

one of the most inflationary used terms in 

academia. This issue was already at the heart 

of the positivism debate in German sociology 

in 1961. For Karl R. Popper (1962) the 

method of the social sciences is gaining and 

differentiating knowledge by testing solutions 

to problems. This method would be critical 

because scholars would question the works of 

others in order to improve knowledge in trial 

and error processes. For Popper critique is an 

epistemological method that shows logical 

contradictions. Theodor W. Adorno (1962) 

argues that contradictions are not only 

epistemological (in the relation of subject-

object), but can be inherent in objects 

themselves so that they cannot be resolved 

by acquiring new knowledge (Adorno, 1962, 

p. 551). Adorno stresses that Popper‟s ideal 

of value-free science is shaped by the 

bourgeois concept of value as exchange 

value (Adorno, 1962, p. 560). He says that 

positivism is only oriented on appearance, 

whereas Critical Theory stresses the 
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difference between essence and appearance 

(Adorno, 1969, p. 291). He points out that 

Popper‟s notion of critique is subjective and 

cognitive (Adorno, 1969, p. 304).  

So there is a fundamental difference 

between epistemological critique (Popper) 

and the critique of society (Adorno). I argue 

that it is the second understanding that should 

be used for defining a critical theory of 

information and that therefore there is also a 

whole lot of uncritical thinking in information 

studies. One might as well argue that based 

on Horkheimer (1937/2002) a distinction 

between traditional and critical information 

studies/theories is necessary. 

Paul F. Lazarsfeld (1941/2004, p. 169) 

argued that critical research in Horkheimer‟s 

sense “seems to be distinguished from 

administrative research in two respects: it 

develops a theory of the prevailing social 

trends of our times, general trends which yet 

require consideration in any concrete 

research problem; and it seems to imply ideas 

of basic human values according to which all 

actual or desired effects should be appraised”. 

Although Lazarsfeld sees that 

contemporary society is a “period of 

increasing centralization of ownership” (p. 

169) shaped by the “technique of 

manipulating large masses of people” (p. 169) 

and the development towards a “promotional 

culture” (p. 171), it does not suffice to argue 

that critical communications research means 

that “the general role of our media of 

communication in the present social system 

should be studied” (p. 169) and that a 

normative position is taken, because this 

means that e.g. normative research that 

argues for the prohibition of trade unions or 

abortion or for the reintroduction of slavery 

must also be seen as critical. Critical 

information theory therefore must study not 

just the role of information and information 

concepts in society, academia, nature, 

culture, etc, but how it is related to processes 

of oppression, exploitation, and domination, 

which implies a normative judgment in 

solidarity with the dominated and for the 

abolishment of domination.  

Dallas Smythe and Tran van Dinh (1983, p. 

117) are therefore right in arguing that in 

distinguishing administrative from critical 

research besides these two factors “a third 

factor is also involved: the ideological 

orientation of the researcher“. “By 

‟administrative‟ researchable problems we 

mean how to make an organization‟s actions 

more efficient, e.g., how best to advertise a 

brand of toothpaste, how most profitably to 

innovate word processors and video display 

terminals within a corporation, etc. By ‟critical‟ 

researchable problems we mean how to 

reshape or invent institutions to meet the 

collective needs of the relevant social 

community, through devices such as direct 

broadcast satellites, terrestrial broadcast 

stations and networks, and cable TV, or, at a 

‟micro‟ level, how to conduct psychotherapy 

and how to study rumors. By ‟administrative‟ 

tools, we refer to applications of neopositivist, 

behavioral theory to the end of divining effects 

on individuals. By ‟critical‟ tools, we refer to 

historical, materialist analysis of the 

contradictory process in the real world. By 

‟administrative‟ ideology, we mean the linking 

of administrative-type problems and tools, 

with interpretation of results that supports, or 

does not seriously disturb, the status quo. By 

‟critical‟ ideology, we refer to the linking of 

‟critical‟ researchable problems and critical 

tools with interpretations that involve radical 

changes in the established order“ 

(Smythe/Dinh, 1983, p. 118). The important 

stress here is that critical communication 

research has the goal of “radical changes in 

the established order“. Eileen Meehan (1999, 

p. 150) termed administrative communication 

research “celebratory research“, arguing: “If 

we begin with a shared valuation that 

‟although some problems may exist, 

capitalism is fundamentally good‟, our 

research thereby takes a celebratory stance 

toward media products, audiences, and 

institutions. If our shared valuation suggests 

that ‟despite some progress, capitalism is 

fundamentally flawed‟, a critical stance is an 

integral part of our research. Attempts at 

dialogue across these mutually exclusive 

valuations seem bound to fail“.  

This debate suggests that critical 

information theory should be considered as 

having a normative dimension that aims at 

fostering research on and theories of 

information that can help advance the public 

good.   
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A recent debate in American sociology on 

critical and public science can in my opinion 

positively inform the discussion on critical 

information theory.  

Michael Burawoy (2005a, b, 2007) argues 

that neoliberalism has resulted in the 

privatization of everything. As a consequence, 

conducting public social science that tackles 

real world problems would become ever more 

important as society would become more 

precarious and reactionary. In the 1970s, the 

social sciences would have lagged behind the 

radical character of social movements and 

therefore the task would have been to create 

a critical academic science. Today, society 

would be more reactionary, and society would 

lag behind academia. Therefore the primary 

task for academia would be to transform 

society. In traditional public sciences, scholars 

would write in the opinion pages of national 

newspapers. In organic public sciences, 

scholars would work “in close connection with 

a visible, thick, active, local, and often 

counterpublic” (Burawoy, 2007, p. 28). 

“Policy sociology is sociology in the service 

of a goal defined by a client. (….) Professional 

sociology (…) supplies true and tested 

methods, accumulated bodies of knowledge, 

orienting questions, and conceptual 

frameworks. (…) Professional sociology 

consists first and foremost of multiple 

intersecting research programs (…) Critical 

sociology attempts to make professional 

sociology aware of its biases and silences, 

promoting new research programs built on 

alternative foundations. Critical sociology is 

the conscience of professional sociology, just 

as public sociology is the conscience of policy 

sociology. (…) Public sociology brings 

sociology into a conversation with publics”  

(Burawoy, 2007, pp. 31, 32, 33, 28). “Critical 

sociology is a normative dialogue, primarily 

among sociologists and conventionally 

directed to professional sociology, whereas 

public sociology is dialogue primarily between 

sociologists and publics about the normative 

foundations of society” (Burawoy, 2005a, p. 

380). 

This distinction is based on two questions: 

Science for what (instrumental knowledge or 

reflexive knowledge)? Science for whom 

(academic audience or extra-academic 

audience)? Burawoy bases the first distinction 

on Horkheimer and Adorno (Burawoy, 2007, 

p. 34). Instrumental knowledge would be 

oriented on means to reach ends, whereas 

reflexive knowledge would be concerned with 

the ends of society. This means that reflexive 

knowledge is inherently ethical, political, and 

partisan. 

Table 1: Michael Burawoy‟s typology of social 

science approaches 

 Academic 
Audience 

Extra-academic 
Audience 

Instrumental 
knowledge 

Professional 
Sciences: 
research 
conducted within 
research 
programs that 
define 
assumptions, 
theories, 
concepts, 
questions, and 
puzzles 

Policy Sciences: 
public defence of 
research, human 
subjects, funding, 
congressional 
briefings 

Reflexive 
knowledge 

Critical Sciences: 
critical debates of 
disciplines within 
and between 
research 
programs 

Public Sciences: 
concern for the 
public image of 
the sciences, 
presenting 
findings in an 
accessible 
manner, teaching 
basics of science, 
and writing 
textbooks 

 

Burawoy argues: “Public sociology has no 

intrinsic normative valences, other than the 

commitment to dialogue around issues raised 

in and by sociology. It can as well support 

Christian fundamentalism as it can liberation 

sociology or communitarianism” (Burawoy. 

2007, p. 30).  

For Max Horkheimer, the distinction was 

not between instrumental reason and reflexive 

reason, but between instrumental reason and 

critical reason. He termed academic thinking 

that is based on the first traditional theory, and 

academic thinking that is based on the latter 

critical theory (Horkheimer, 1937/2002). He 

also made clear that the second type of 

reason is not just any type of normativity and 

partisanship, but a specific kind of it. For 

Horkheimer it does not suffice to ask 

questions or to address the public. 

Instrumental reason would be oriented on 
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utility, profitableness, and productivity. Critical 

reason would be partisan and would operate 

with the Marxian categories of class, 

exploitation, surplus value, profit, misery, and 

breakdown. These categories would 

constitute a whole that is not oriented on “the 

preservation of contemporary society but in its 

transformation into the right kind of society” 

(Horkheimer, 1937/2002, p. 218). The goal of 

critical theory would be the transformation of 

society as a whole (p. 219) so that a “society 

without injustice” (p. 221) emerges that is 

shaped by “reasonableness, and striving for 

peace, freedom, and happiness” (p. 222), “in 

which man's actions no longer flow from a 

mechanism but from his own decision” (p. 

229), and that is “a state of affairs in which 

there will be no exploitation or oppression” (p. 

241). 

Horkheimer argued that critical theory wants 

to enhance the realization of all human 

potentialities (p. 248). It “never simply aims at 

an increase of knowledge as such. Its goal is 

man‟s emancipation from slavery” (p. 249) and 

“the happiness of all individuals” (p. 248).  

These quotations show that for Horkheimer 

critical and public academic work is not just 

normative, partial, and addressing the public, it 

is partial for the oppressed, demands their 

emancipation from oppression, and opposes 

and fights with intellectual means against those 

classes that are responsible for this 

oppression. Critical theory is intellectual class 

struggle. It is anti-capitalist and opposed to 

domination. It struggles for a classless, non-

dominative, co-operative, participatory 

democracy. Instrumental reason is for 

Horkheimer (1947/1974) the dominant type of 

rationality, in which reason becomes an 

instrument for advancing external, dominative, 

alienating interests. In an instrumental society, 

the human beings would not be themselves, 

but serve alien interests. In critical rationality, 

humans would be self-determined and be 

themselves.  

Sciences that support Christian 

fundamentalism are for Horkheimer a false 

form of partisanship and a form of public 

science that supports a dominative and 

instrumental society. It is based on 

instrumental reason. It is therefore part of 

instrumental policy science and not of reflexive 

public science. What are needed are not just 

public sciences, but critical, Marxian-inspired, 

left wing, progressive public sciences in 

Horkheimer‟s sense. I therefore agree with 

Francis Fox Piven (2007), who argues for a 

“dissident and critical public sociology”. Public 

sciences should not only speak to the public, 

but to a specific public. “I propose as a 

guideline that we strive to address the public 

and political problems of people of the lower 

end of hierarchies that define our society. (…) 

Their felt problems should become our 

sociological problems. If we do this, then public 

sociology becomes a dissident and critical 

sociology” (Fox Piven, 2007, p. 163). 

Based on these assumptions, I want to 

further develop Burawoy‟s typology into a 

Horkheimerian direction. The notion of critique 

employed in it is not just a critique of dominant 

academic traditions, but rather critique of 

dominative society and class structuration as 

such. The public sciences envisioned here 

constitute a strong form of Burawoy‟s public 

sciences – a strong objectivity that should 

best be termed public critical sciences and 

that are opposed by and to the now-dominant 

public uncritical sciences. In the purely 

academic world, critical sciences challenge 

the dominant uncritical, positivistic 

professional instrumental sciences. What 

Burawoy defines as academic socialism 

should be stressed more explicitly as the 

desirable form of the public sciences, whereas 

instrumental public sciences that advance 

dominative interests should be seen as 

undesirable. “We might say that critical 

engagement with real utopias is today an 

integral part of the project of sociological 

socialism. It is a vision of a socialism that 

places society, or social humanity at its 

organizing center. (…) If public sociology is to 

have a progressive impact it will have to hold 

itself continuously accountable to some such 

vision of democratic socialism” (Burawoy, 

2005b, p. 325). Burawoy‟s distinction between 

traditional and organic public science does not 

account for Horkheimer‟s insight that the first 

type is based on instrumental reason and is 

undesirable. 
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Table 2: A typology of instrumental and critical 

social sciences 

 Academic 
Audience 

Extra-academic 
Audience 

Instrumental 
knowledge 

Professional 
instrumental 
sciences: 
research 
conducted within 
research programs 
that are shaped by 
dominative 
interests. 

Public uncritical 
sciences: sciences 
that speak with the 
public in the 
interest of 
dominative 
interests such as 
capital interests or 
conservative 
political interests. 

Critical 
knowledge 

Critical sciences: 
analyses 
conducted in the 
interest of the 
abolishment of 
domination and the 
establishment of 
participatory 
democracy. 

Public critical 
sciences: sciences 
that address and 
speak with the 
public in the 
interest of the 
abolishment of 
domination and the 
establishment of 
participatory 
democracy. 

 

This typology can also be applied to 

information studies/theory. 

If there is no counter-public because 

protest and activism are ideologically 

forestalled, then public sciences as public 

criticism still are necessary. Such knowledge 

does not and should not necessarily depend 

on the existence of a large number of activists 

and social movement groups – although this 

is desirable, but not always possible –, 

because this would silence critical academia 

once citizens are silenced. Academia certainly 

possesses resources that better equip 

scholars to act critically and that better protect 

them from being silenced than ordinary 

citizens. Therefore this terrain should make 

use of its privileged position to struggle and 

try to create a critical public no matter how the 

general public looks like. “It is possible for the 

consciousness of every social stratum today to 

be limited and corrupted by ideology, however 

much, for its circumstances, it may be bent on 

truth. For all its insight into the individual 

steps in social change and for all the 

agreement of its elements with the most 

advanced traditional theories, the critical theory 

has no specific influence on its side, except 

concern for the abolition of social injustice” 

(Horkheimer 1937/2002, p. 242). 

 

Table 3: A typology of instrumental and critical 

communication science 

 Academic 
Audience 

Extra-Academic 
Audience 

Instrumental 
Knowledge 

Professional 
Instrumental 
Information 
Science/Theory: 
Research on 
information within 
research programs 
that are shaped by 
dominative 
interests. 

Public Uncritical 
Information 
Science/Theory: 
Studies of 
information 
phenomena that 
speak with the 
public in the 
interest of 
dominative 
interests such as 
capital interests or 
conservative 
political interests. 

Critical 
Knowledge 

Critical 
Information 
Science/Theory: 
Analyses of 
information in the 
context of 
domination, 
asymmetrical 
power relations, 
and control 
conducted in the 
interest of the 
abolishment of 
domination and the 
establishment of 
participatory 
democracy. 

Public Critical 
Information 
Science/Theory: 
Addresses and 
speaks with the 
public on issues 
that relate to 
information in the 
context of 
domination and in 
the interest of the 
abolishment of 
domination and the 
establishment of 
participatory 
democracy. 

 

Burawoy argues that due to power 

constellations and powerful interests 

instrumental sciences dominate over reflexive 

sciences. The sciences would be fields of 

power. But this field of power should not be 

the ultimately accepted state of the sciences. 

One should struggle for the end of the division 

of labour so that all sciences become critical 

and therefore non-instrumental. The goal then 

is a unified critical science. Dialectical 

negation is not just the struggle for the 

acknowledgement of the other, but also the 

struggle for negation of negation and 

sublation so that a new whole that is a 

differentiated unity of plurality can emerge. 

Burawoy dismisses such arguments, saying 

that the social sciences “since their very 

definition (…) partake in both instrumental and 

reflexive knowledge” (Burawoy, 2007, p. 53). 

Horkheimer and Adorno (1944/2002) have 

pointed out that instrumental reason is 

characteristic for dominative, class societies 

because mechanisms for legitimizing and 
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knowledge for enforcing alienation and 

exploitation are needed. If this is the case, 

then instrumental academic knowledge has a 

historical character and should come to an 

end once instrumental society comes to an 

end. Burawoy essentializes the division of 

labour of the contemporary sciences. Critical 

thinkers in many cases are discriminated by 

dominant institutions and therefore have to 

worry about attaining degrees, tenure, 

professorships, research funds, etc. Given the 

domination of instrumental reason in the 

academic system, it is not so easy to establish 

the structural foundations that enable 

engaging critically in the public. Therefore the 

liberal democratic pluralism of the academic 

system that Burawoy envisions is worth 

struggling for in the first instance. But one 

should not stop there, but also struggle for the 

establishment of an academic system that is 

no longer instrumental at all. The struggle for 

a non-instrumental academic system is at the 

same time the struggle for a non-instrumental 

society and vice versa. Immanuel Wallerstein 

(2007) argues that all science has an 

intellectual, a moral, and a political function 

and that all scholars are always doing all three 

functions. The ideology of instrumental 

positivistic sciences is that they deny the 

second and the third function, whereas critical 

sciences deconstruct this ideology, they are 

partisan in favour of the oppressed. Their 

partisanship is active. All three functions “are 

always being done, whether actively or 

passively. And doing them actively has the 

benefit of honesty and permitting open debate 

about substantive rationality” (Wallerstein, 

2007, p. 174). The ultimate goal should not be 

a division of academic labour with equal 

subfields based on liberal pluralism, but 

unified critical academic and public 

information studies within a unified critical 

academic and public science.  

If reflexive or critical sciences are just 

understood as a critique of dominant sciences 

that provides alternative outlooks, then this 

means that if progressive social sciences are 

dominant, one should support conservative 

and reactionary approaches for the sake of 

pluralism. My argument counter to that is that 

politically conservative approaches and 

instrumental sciences should not be 

supported, but eliminated, and that the goal is 

not liberal pluralism, but the overall critical 

character of the sciences, i.e. sciences 

oriented on societal problems and the 

advancement of participatory democracy.  

This discussion shows that critical theory 

has a focus on the analysis of phenomena in 

the context of domination, asymmetrical 

power relations, exploitation, oppression, and 

control as object of study. Such analyses are 

undertaken with all intellectual means 

necessary in order to contribute to the 

establishment of a participatory, co-operative 

society. From a praxeo-onto-epistemological 

perspective on science (cf. Hofkirchner, 

Fuchs, & Klauninger, 2005, pp. 78-81), we 

can then define critical information 

theory/studies as an endeavour that focuses 

ontologically on the analysis of information in 

the context of domination, asymmetrical 

power relations, exploitation, oppression, and 

control by employing epistemologically all 

theoretical and/or empirical means necessary 

for doing so in order to contribute at the 

praxeological level to the establishment of a 

participatory, co-operative society. Given such 

a definition, critical information theory is 

inherently normative and political. 

Critical information theory as critique of 

domination in the context of media, culture, 

and communication correspond perfectly to 

the understanding of critique given by Marx in 

the Introduction to the Critique of Hegel’s 

Philosophy of Right in 1844: “Theory is 

capable of gripping the masses as soon as it 

demonstrates ad hominem, and it 

demonstrates ad hominem as soon as it 

becomes radical. To be radical is to grasp the 

root of the matter. But, for man, the root is 

man himself. (...) The criticism of religion ends 

with the teaching that man is the highest 

essence for man – hence, with the categoric 

imperative to overthrow all relations in which 

man is a debased, enslaved, abandoned, 

despicable essence, relations which cannot 

be better described than by the cry of a 

Frenchman when it was planned to introduce 

a tax on dogs: Poor dogs! They want to treat 

you as human beings!“ (MEW 1, p. 385
3
).  

                                                      
3
 Translation from: 

http://www.marxists.org/archive/marx/works/1843/critique-

hpr/intro.htm (September 30, 2008). 

http://www.marxists.org/archive/marx/works/1843/critique-hpr/intro.htm
http://www.marxists.org/archive/marx/works/1843/critique-hpr/intro.htm
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If we understand Marxian critique as the 

critique of all forms of domination and all 

dominative relationships, then all critical 

information studies are at least Marxian-

inspired. My argument is that this heritage 

should not be denied, but taken serious and 

positively acknowledged.  

We can identify three important elements of 

the Marxian-inspired notion of critique: 

 

 Epistemology – Dialectical Realism: The 

material world is seen as primary and is 

grasped, described, analyzed, and partly 

transformed by humans in academic work. 

Analyses are conducted that are looking for 

the essence of societal existence by 

identifying contradictions that lie at the 

heart of development. Critical theory 

analyzes social phenomena not based on 

instrumental reason and one-dimensional 

logic, i.e. it operates: 1. With the 

assumption that phenomena do not have 

linear causes and effects, but are 

contradictory, open, dynamic, and carry 

certain development potentials in them and 

hence should be conceived in complex 

forms; 2. Based on the insight that reality 

should be conceived so that there are 

neither only opportunities nor only risks 

inherent in social phenomena, but 

contradictory tendencies that pose both 

positive and negative potentials at the 

same time that are realized or suppressed 

by human social practice.  

Dialectic analysis in this context means 

complex dynamic thinking, realism an 

analysis of real possibilities and a dialectic 

of pessimism and optimism. In a dialectical 

analysis, phenomena are analyzed in terms 

of the dialectics of agency and structures, 

discontinuity and continuity, the one and 

the many, potentiality and actuality, global 

and local, virtual and real, optimism and 

pessimism, essence and existence, 

immanence and transcendence, etc. 

 Ontology – Materialism: Critical theory is 

materialistic in the sense that it addresses 

phenomena and problems not in terms of 

absolute ideas and predetermined societal 

development, but in terms of resource 

distribution and social struggles. Reality is 

seen in terms that address ownership, 

private property, resource distribution, 

social struggles, power, resource control, 

exploitation, and domination. In such an 

endeavour a reactualized notion of class is 

of central importance (cf. Fuchs, 2008, 

chapter 7.3).  

To make a materialistic analysis also 

means to conceive society as negativity, to 

identify antagonisms means to take a look 

at contradictory tendencies that relate to 

one and the same phenomenon, create 

societal problems and require a 

fundamental systemic change in order to be 

dissolved. To analyze society as 

contradictory also means to consider it as 

dynamic system because contradictions 

cause development and movement of 

matter.  

In order to address the negativity of 

contemporary society and its potential, 

research also needs to be oriented on the 

totality. That dialectics is a philosophy of 

totality in this context means that society is 

analyzed on a macro-scale in order to 

grasp its problems and that reasons for the 

necessity of positive transformations are to 

be given. 

 Axiology – Negating the negative: All critical 

approaches in one or the other respect take 

the standpoint of oppressed or exploited 

classes and individuals and make the 

judgement that structures of oppression 

and exploitation benefit certain classes at 

the expense of others and hence should be 

radically transformed by social struggles. 

This view constitutes a form of objectivity. 

Critical theory does not accept existing 

social structures as they are, it is not purely 

focused society as it is, but interested in 

what it could be and could become. It 

deconstructs ideologies that claim that 

something cannot be changed and shows 

potential counter-tendencies and alternative 

modes of development. That the negative 

antagonisms are sublated into positive 

results is not an automatism, but depends 

on the realization of practical forces of 

change that have a potential to rise from 

the inside of the systems in question in 

order to produce a transcendental outside 
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that becomes a new whole. The axiological 

dimension of critique is an interface 

between theory and political praxis. 

 

Critical theory “opens more space for 

considering the possibility that the world could 

be different than it is” (Calhoun, 1995, p. 290). 

So critical theory tries to uncover unrealized 

potentials of society. Hegel and Marx saw 

alienation theory as the analysis of the non-

identity of essence and existence of society 

and the realization of society‟s essence as the 

goal of society. Therefore Marx speaks of 

revolutionary transformation as “reintegration 

or return of man to himself, the transcendence 

of human self-estrangement“, and “the real 

appropriation of the human essence by and 

for man “.  “Communism (is) therefore (...) the 

complete return of man to himself as a social 

(i.e., human) being “ (MEW 40, p. 536). So 

also given Calhouns definition of critical 

theory, one must see all critical social theory 

is (at least) Marxian-inspired. “Marx took 

much more seriously than most 

postmodernists what it would mean to 

transcend an epoch. We need to follow every 

specific of his theory to learn from him a 

similar seriousness” (Calhoun, 1995, p. 289). 

Critical theory would by “taking serious the 

question of what it would mean to transcend 

the current epoch” open “more space for 

considering the possibility that the world could 

be different than it is” (Calhoun, 1995, p. 290). 

Alex Demirovic (2003b, 2007) sees 

interdisciplinarity, historicity of theory, and the 

unfolding of critique in the form of models as 

three characteristics of Frankfurt school 

critical theory. Critical theory would see 

concrete phenomena in the context of the 

critique of society as a whole and try to show 

how society as a whole shapes these 

phenomena and how and to which extent 

conditions for freedom, reason, pleasure, 

happiness, and free time develop for all 

(Demirovic, 2004b). Questions about who 

controls the means of production would have 

been very important for critical theory, but not 

determining aspects of society (Demirovic, 

2004a, p. 479). Marx would have seen 

capitalism as a whole that is constituted by 

autonomous parts (Demirovic, 2004b, p. 480). 

I agree with Demirovic that the economy does 

not determine society, but to assume that 

society consists of autonomous parts means 

to argue for a plurality without unity. Counter 

to this view, I suggest to see the economy as 

a dominant system that is necessary for all 

other systems and unites the plurality that 

these systems give to society by giving them 

a unified logic (the one of accumulation in 

capitalist society) (Fuchs, 2008). 

Wolfgang Bonß (2003) sees empirical 

critique, immanent critique, and normative 

critique (the critique that society could and 

should be other and better than it is) as three 

versions of critique. Newer forms of critique, 

such as the theories by Ulrich Beck and Scott 

Lash, would have dropped the normative 

element of critical theory, which would result 

in the renouncement of the idea of a critique 

of society.  

David Rasmussen (1999) argues that that 

Marx had a deterministic, teleological 

philosophy of history. Horkheimer would have 

partly questioned this view in his essay 

Traditional and Critical Theory, but would 

have also held on to aspects of Marxism such 

as economic determinism, class analysis, and 

the possibility of revolution. Horkheimer and 

Adorno would have completely broken with 

this Marxist eschatology in The Dialectic of 

the Enlightenment by arguing that rationality 

must result in a negative history of 

domination. Adorno would have later partly 

saved the notion of rationality by arguing for 

the possibility of an alternative form of 

rationality in art. But only Habermas would 

have succeeded in combining the critique of 

rationality with the early Horkheimerian 

demand for an emancipatory rationality by 

introducing his notion of communicative 

rationality. “If the claims of critical theory can 

be rehabilitated on a transcendental level as 

the claims of a philosophy of language, then it 

would appear that philosophy as such can be 

defined vis-à-vis a theory of communicative 

action” (Rasmussen, 1999, p. 36).  

Such a strong focus on critical theory 

understood as Habermasian discourse ethics, 

as presented by Rasmussen, has been 

challenged as reformist by other scholars. 

William Wilkerson and Jeffrey Paris (2001) in 

their edited collection New Critical Theory: 

Essays on Liberation advocate a new critical 

theory. The account is contradictory. On the 
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one hand the author of the preface speaks in 

favour of a postmodern theory that focuses on 

the “anti-imperialist, receptive, open, and 

radically pluralized nature of refusals” 

(Matustik, 2001, p. xi). This position is also 

confirmed by the two editors who argue in 

their introduction that they accept “the ideal of 

dynamic and highly mediated relations 

between partial and disunited attempts to 

think the whole” (Wilkerson & Paris, 2001, p. 

2), that no grand unified theory of all of society 

should be sought, that plural voices are 

important, and that there is no necessary 

need to refer to Hegel, Marx, and Weber. On 

the other hand, some contributions in the 

book, such as the ones by the two editors, 

contradict this position (Paris, 2001; 

Wilkerson, 2001). Jeffrey Paris, one of the two 

editors, argues that Habermasian critical 

theory and postmodernism have lost the 

“oppositional spirit of critical theory” and 

engaged in a “tacit legitimation of the existing 

state of affairs” (Paris, 2001, p. 27). It would 

be necessary for critical theory to pose radical 

alternatives and to “enact the negation of 

current systems of exploitation and greed” 

(Paris, 2001, p. 31). William Wilkerson, the 

other editor, says that new critical theory 

“seeks liberation from domination and 

alienation” (Wilkerson, 2001, p. 70). James 

Marsh says that postmodernism and 

Habermasian theory are not “truly radical, 

critical social theory”, but “a liberal tinkering 

with a New World Order” (Marsh, 2001, p. 50). 

New critical theory would have to point toward 

social transformation and democratic 

socialism. Marx would today be more relevant 

than ever. “Habermasian critical theory, we 

could say, to a great extent is a critical theory 

without Marx and is thus a critical theory that 

is insufficiently critical” (Marsh, 2001, p. 57). 

This tension between a modest, reformist, 

postmodern, pluralist position and a radical, 

revolutionary, Marxist position on how to 

define critical theory might be due to the fact 

that two different versions of critical theory 

have been included in the book, and that the 

least common denominator presented in the 

introduction has been the postmodern 

position. Paris, Wilkerson, and Marsh in 

contrast argue for a radical, revolutionary, 

Marxist critical theory and use the term new 

critical theory for this endeavour. They stress 

the importance of Marx and Marcuse for 

achieving this goal. In my opinion this term is 

not wisely chosen because novelty has 

become a postmodern ideology itself that tries 

to present radicalism and revolution as 

outdated and contemporary capitalist society 

as fundamentally novel. Therefore I would 

rather speak of the need of a reconstruction of 

Marxian thinking and a return to the original 

definition of critical theory given by Marcuse 

(1937b) and Horkheimer (1937/2002).  

Applying critical theory to information can 

be characterized along the three dimensions 

of critical theory: 

 

 Epistemology – Dialectical Realism: A 

theory of information that is dialectical and 

realistic identifies antagonistic tendencies 

of information phenomena. Information is 

conceived as a complex, dynamic process 

that is contradictory and developing and 

produces results. Information is seen as 

something that is part of the material world 

and can be grasped, described, and 

analyzed by humans in academic work. 

 Ontology – Materialism: To make a 

materialistic analysis of information means 

to see information neither as purely 

subjective, nor as purely objective, but as 

an attribute of matter. It requires a 

materialistic monist position that sees 

information as matter in movement, a 

productive, contradictory, dynamic 

relationship between material systems that 

has development potentials so that higher-

order qualities that sublate (Aufhebung) the 

underlying systems in a Hegelian sense 

can emerge. Information is based on a 

subject-object-dialectic. That information is 

contradictory means that in society it is 

embedded into the antagonisms of 

capitalism. Information therefore reflects 

societal problems and potential solutions to 

these problems. The analysis of information 

needs to be related to the broader societal 

context. A critical information theory is 

negative in so far as it relates information to 

societal problems and what society has 

failed to become and to tendencies that 

question and contradict the dominant and 

dominative mode of operation and hence 

have the potential to become positive 
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forces of societal change towards the 

better. It looks for ways of how information 

can support practical forces and struggles 

that aim at transcending capitalism and 

repression as a whole. Based on the insight 

that the basic resources are highly 

unequally divided in contemporary society, 

to construct a critical information theory 

also means to show how information is 

related to questions concerning ownership, 

private property, resource distribution, 

social struggles, power, resource control, 

exploitation, and domination. In such an 

endeavour a reactualized notion of class is 

of central importance (cf. Fuchs, 2008, 

chapter 7.3). 

 Axiology – Negating the Negative: A critical 

information theory shows how the two 

competing forces of competition and co-

operation (or other contradictory pairs of 

the negative and the positive) shape 

information and result in class formation 

and produce potentials for the dissolution of 

exploitation and oppression. It is based on 

the judgement that co-operation is more 

desirable than competition, which is just 

another expression for saying that 

structures of exploitation and oppression 

need to be questioned, criticized and 

sublated. 

 

As there are numerous information 

phenomena, one can distinguish numerous 

sub-domains and sub-theories of critical 

information theory. If we conceive the Internet 

as a techno-social system that makes use of 

digital networks to enable threefold 

information processes of cognition, 

communication, and co-operation 

(Hofkirchner, 2002; Fuchs, 2008), then critical 

Internet theory can be conceived as a 

subdomain of critical information theory 

(Fuchs, 2009). Critical Internet theory can be 

conceived as identifying and analyzing 

antagonisms in the relationship of Internet and 

society, it shows how the Internet is shaped 

and shapes the colliding forces of competition 

and co-operation, it is oriented on showing 

how domination and exploitation are 

structured and structuring the Internet and on 

how class formation and potential class 

struggles are technologically mediated, it 

identifies Internet-supported not-yet realized 

potentials of societal development and 

radically questions structures that restrain 

human and societal potentials for co-

operation, self-determination, participation, 

happiness, and self-management (Fuchs, 

2008, 2009). 

Why is Marx important for studying 

information today? Has the author of this 

paper not learned from history? Is he too 

young to comprehend the historical errors of 

Marxism? Why should we return to Marx and 

rethink and reconsider Marxian categories? Is 

there anything left of Marxism after the fall of 

the Soviet Union? Has this fall not invalidated 

and falsified Marxian thinking? Has it not been 

shown by history that there are no alternatives 

to capitalism, that it simply is the more 

powerful system, that is here to stay, and that 

it poses an end of history? Has Marxian 

critique and class analysis not been 

invalidated by postmodern criticism? 

The interesting thing about Marx is that he 

keeps coming back at moments, at which 

people least expect it, in the form of various 

Marxisms that keep haunting capitalism like 

ghosts, as Jacques Derrida (1994) has 

stressed. It is paradoxical that almost 20 

years after the end of the Soviet Union, 

capitalism seems to have falsified itself 

because its neoliberal mode of development 

has intensified global problems, caused 

severe poverty and a rise of unequal income 

distribution, and as a result has brought a 

return of the economic and with it a 

reactualization of the Marxian critique of 

capitalism. Michael Burawoy and Erik Olin 

Wright (2002, p. 460) argue in this context 

that it is despite “renewed attempts to bury 

Marxism” important to “build Marxism”, which 

would involve seeing that “class continues to 

be at the core of the dynamics and 

reproduction of capitalism”. Although a 

persistent refrain is “Marx is dead, long live 

capitalism”, Marx is coming back again. “At a 

time when a new world disorder is attempting 

to install its neo-capitalism and neo-liberalism, 

no disavowal has managed to rid itself of all of 

Marx‟s ghosts” (Derrida, 1994, p. 37). “True 

ideas are eternal, they are indestructible, they 

always return every time they are proclaimed 

dead” (Žižek, 2008, p. 4). This return certainly 

needs to rid itself of its historical errors that 

should not be repeated. But these errors are 
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not immanent in Marxian works (Fuchs, 

2008), rather only in specific Marxist 

interpretations. These circumstances enable 

us to rediscover Marx as theorist of radical 

egalitarianism and “co-operative self-

regulation” (Burawoy, 2000, p. 172). 

The relevance of Marx today can be 

observed and has already been reflected in a 

number of ways: 

 

 The globalization of capitalism that is seen 

as important characteristic of contemporary 

society by many social theorists is an 

important aspect of the works of Marx and 

Engels (e.g. Callinicos, 2003). Connected 

to this topic is also the Marxian theme of 

international solidarity as form of resistance 

that seems to be practiced today by the 

altermondialiste movement. 

 The importance of technology, knowledge, 

and media in contemporary society was 

anticipated by the Marxian focus on 

machinery, means of communication, and 

the general intellect (e.g. Dyer-Witheford, 

1999; Hardt & Negri, 2005; Fuchs, 2008; 

McChesney, 2007).  

 The immizerization caused by neoliberal 

capitalism suggests a renewed interest in 

the Marxian category of class (e.g. Harvey, 

2005). 

 The global war against terror after 9/11 and 

its violent and repressive results like human 

casualties and intensified surveillance 

suggest a renewed interest in Marxian 

theories of imperialism (e.g. Hardt & Negri, 

2000; Harvey, 2003; Wood, 2003). 

 The ecological crisis reactualizes a theme 

that runs throughout Marxian works: that 

there is an antagonism between modern 

industrialism and nature that results in 

ecological destruction (e.g. Fuchs, 2006; 

O‟Connor, 1998). 

 The economic crisis that has hit capitalist 

economies worldwide in 2008 shows that 

Marx‟s crisis theory that argues that crisis is 

an immanent feature of capitalism is still 

very topical. So for example Time 

Magazine put Marx on its cover and asked 

about the world economy: “What would 

Marx think?” (Time, February 2, 2009).  

 

As a result, there has been a “renaissance 

of Marxist political economy” (Callinicos, 

2007, p. 342), with a respectable interest in 

Marxian or Marxian-inspired thinkers like 

Giovanni Arrighi, Jacques Bidet, Nick Dyer-

Witheford, Michael Hardt, David Harvey, 

Robert McChesney, Antonio Negri, or Slavoj 

Žižek. 

Žižek (2008) has recently argued that the 

antagonisms of contemporary capitalism in 

the context of the ecological crisis, intellectual 

property, biogenetics, new forms of apartheid 

and slums show that we still need the Marxian 

notion of class and “a proletarian position, the 

position of the „part of no-part‟” (Žižek. 2008, 

p. 428). This would be the only way for 

breaking the “sound barrier” that presents 

global capitalism as fate without alternatives 

(p. 459). His suggestion is to renew Marxism 

and to defend its lost causes in order to 

“render problematic the all-too-easy liberal-

democratic alternative” (p. 6) that is posed by 

the new forms of a soft capitalism that 

promises and in its rhetoric makes use of 

ideals like participation, self-organization, and 

co-operation without realizing them. 

The core of the relevance of Marx today is 

normative: the radical critique of capitalism 

and the envisioning of real alternatives. 

“Building Marxism as an intellectual project 

(…) is deeply connected with the political 

project of challenging capitalism as a social 

order” (Burawoy & Wright, 2002, p. 461). That 

there is a capitalist world economy out of 

control, in which many are worse off than 

before, suggests “an opening for Marxism – a 

renewed critique of capitalism and its 

protective superstructures” (Burawoy, 2000, p. 

152). 

We can observe today “stark injustice 

reflected in the horrifying inequalities in life-

chances” (Callinicos, 2006, p. 251). “Doesn‟t 

this demand from us a certain kind of 

partiality? In this riven world, isn‟t the 

appropriate standpoint to take that of the 

victims of injustice, those excluded and 

denied access to the resources to which they 

are entitled?” (Callinicos, 2006, pp. 251-252). 

“There have rarely been times when the 

intellectual resources of critical social theory 

were more needed” (Callinicos, 2007, p. 352). 

These are the reasons why Marxian theory 
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and analysis are needed today. This applies 

for academia in general and in our case 

specifically for critical media and 

communication studies. The discovery of 

Marxian theory could allow a radical emphasis 

in the contemporary theory and critique of 

phenomena like global communication, 

knowledge labour, media and globalization, 

media and social struggles, media capital 

accumulation, media monopolies and media 

capital concentration, the dialectics of 

information, or media and war.  

3. The problem of immanence and 

transcendence in critical 

(information) theory 

Marcuse (1937b) explains that critical theory 

differs from traditional theory because it is 

oriented on material changes of society that 

produce reason and happiness for all. 

Traditional theory would be idealistic and 

individualistic because it would conceive 

freedom and reason as a state of mind, not as 

a material state of society. Based on its 

materialism, critical theory would be oriented 

on social struggles of subordinated groups. 

Marcuse sets out that critical theory is 

objective and normative in the sense that it 

opposes the subordination of humans under 

the economy (exploitation of labour) and 

demands a new, different totality. The 

common element of idealist philosophy and 

critical theory would be that they both negate 

capitalism, the first by the notion of the free 

thinking individual that is more than an 

economic subject, the second by the 

interpretation of freedom as a general state of 

society that humans have to struggle for. 

Horkheimer (1937/1970) argues that 

traditional thinking is oriented on instrumental 

reason. It would be an analysis of that which 

is positively given and would affirm 

domination through its ideal of ethical 

neutrality. Critical Theory in contrast would 

reflect the difference between possibility and 

existence.  

Marxian critique from its beginning was a 

critique of religion, the critique of capitalism 

can be considered as an enhancement of the 

critique of religion that shows the historical 

and ideological character of capitalism. As 

Marxian critique analyzes the inherent 

contradictions of capitalism that produce 

crises, it shows that capitalism through the 

antagonism between productive forces and 

relations of production contains and develops 

its own negativity. Such a method of critique is 

immanent critique: it starts from the conditions 

of capitalism without appealing to 

transhistorical values  or religious sense. 

However, such an interpretation of Marxian 

critique as pure immanent critique has 

historically resulted in deterministic 

interpretations of history that have been 

historically falsified. Therefore it has been 

stressed that Marxian critique also contains 

transcendental elements (e.g. Lukes. 1985; 

Sayers, 1997) – the vision of a co-operative 

society as the best form of human existence. 

Marxian critique is transcendental not in an 

idealistic or religious sense, the 

transcendence that it imagines is a not-yet 

existent society that is anticipated by the 

existence of the proletariat and that has its 

material preconditions in capitalist itself. It is 

an immanent transcendence coming from the 

inside of society itself. Marxian critique can in 

this sense be best interpreted as dialectic of 

immanence and transcendence. Since the 

late 1970s Marxian critique and 

transcendentals in general have come under 

heavy attack by postmodern thought, which 

argued that all notions of truth and essence 

are totalitarian. Marxian critique was 

increasingly superseded by strictly immanent 

critiques (cf. e.g. Deleuze, 2001; Foucault, 

1977; Lyotard, 1979) oriented on identity 

politics and local reforms. Postmodernism has 

in recent years been challenged by various 

approaches that show a new focus on 

transcendental notions of Marxist critique: 

transfactuality by Roy Bhaskar (1993), 

transcritique by Kojin Karatani (2003), or the 

transempirical as totality of the world that is 

given reason for by dialectical philosophy in 

the works of Hans Heinz Holz (2005).  

Fotini Vaki (2005) has argued that 

transcendental elements in Marxist thinking, 

especially Habermas‟ notion of 

communicative rationality in dominationless 

discourse, are unhistorical, idealistic, 

fetishistic, and based on the notion of an 

essential and pure identity. An alternative 

would be a complete immanent critical theory. 

He sees such an immanence realized in 
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Adorno‟s Negative Dialectics, which is 

focusing on internal contradictions and 

negations of capitalism and does not assume 

a transcendental outside. However, it can be 

argued that in Adorno‟s theory, non-identity 

realized in the position of the critical theorist 

who maintains a position outside of 

instrumental reason and autonomous art in 

his Aesthetic Theory constitute 

transcendentals because they are considered 

as resisting moments that question the 

repressive totality. All Marxist thinking to a 

certain extent contains transcendental 

elements.  

Some observers have argued that 

Horkheimer‟s and Adorno‟s critical theory was 

an immanent critique (Calhoun, 1995, p. 23; 

Honneth, 2007, pp. 61, 64). But for both Max 

Horkheimer and Theodor Adorno transcen-

dental elements of Critical Theory are 

important. So e.g. Horkheimer speaks of the 

need for a society without injustice or 

conditions without exploitation and oppression 

(Horkheimer, 1937/1970, pp. 238, 257). In the 

chapter on The Concept of Enlightenment in 

the Dialectic of Enlightenment, Horkheimer 

argues that transcendentalism is important 

and is destroyed by positivist thinking that is 

based on pure immanence: “The pure 

immanence of positivism, its ultimate product, 

is nothing other than a form of universal 

taboo. Nothing is allowed to remain outside, 

since the mere idea of the „outside‟ is the real 

source of fear. (...). Enlightened thinking has 

an answer for this, too: finally, the 

transcendental subject of knowledge, as the 

last reminder of subjectivity, is itself seemingly 

abolished and replaced by the operations of 

the automatic mechanisms of order, which 

therefore run all the more smoothly“ 

(Horkheimer/Adorno, 1944/2002, pp. 11, 23). 

These passages show that Horkheimer 

considered transcendentalism very important 

and as a form of non-identity that needs to be 

upheld against positivism. 

Immanence for Horkheimer and Adorno 

was not a positive feature of critical theory, 

but was seen as the feature in society that 

critical theory questions.  

Even those who argue that capitalism 

through its inner contradictions produces 

crises and hence its own demise, which will 

result in communism, have the notion of a not-

yet existing outside. The question is only to 

which degree this transcendentalism is 

stressed and how it is related to agency or 

potential agency. Here, various traditions of 

Marxian thinking differ. Some are more action-

theoretic, some more structuralistic, some 

rather dialectically balanced. All of them have 

in common that the transcendental elements 

are not posited outside of society, but are 

anchored in the inner contradictions of 

capitalism, such as the antagonism between 

the productive forces and the relations of 

production. Hence Marxist transcendentalism 

is materialist and based on a societal 

immanence, it is an immanent transcendenta-

lism or transcendental immanence. Structural 

Marxists tend to argue that the future of 

society is mainly shaped by the internal 

contradictions of capitalism, which are seen 

as constituting a potential outside and/or a 

repressive ideological affirmation of the status 

quo. Humanist Marxists tend to argue that the 

potential outside is constituted mainly through 

class struggles. A third position tries to 

combine both structural and agency-oriented 

immanent transcendentalism. Next, I will try to 

show that the two main definitions of critique 

besides Marxist critique –positivistic critique 

and postmodern critique– are both based on a 

immanence without transcendence. 

3.1. The positivistic notion of critique 

The difference between traditional theory 

and critical theory and between immanence 

and immanent transcendence was also the 

implicit categorical difference in the positivism 

debate in German sociology in 1961. Popper‟s 

(1962) understanding of critique is purely 

immanent in the sense that it is focusing on 

epistemological/methodological procedures 

without taking into account how academia is 

shaped by worldviews, political goals, and the 

world outside of academia. Popper can be 

considered as a representative of traditional 

theory because he sees critique and truth as 

individual and subjective concepts. These are 

idealistic notions for him. Adorno‟s notions are 

materialistic because he sees them as 

oriented on society as totality and its material 

conditions.  
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There are standardized psychological tests, 

such as the California Critical Thinking 

Disposition Inventory (CCTDI) or the Watson-

Glaser Critical Thinking Appraisal (WGCTA), 

available that aim at measuring critical 

thinking. However, most of these tests are 

based on a purely positivistic notion of 

critique. Aspects of questioning domination, 

as typical for Marxian thinking, are missing. 

The authors of the CCTDI test define 

critical thinking based on the results of a 

Delphi project that was conducted by the 

American Philosophical Association in 1990. 

The qualities listed all fall within the cognitive 

and communicative dimensions of the central 

characteristics of positivistic thinking (cf. 

Facione, et al., 1995). The CCTDI is made up 

of 75 6-point likert scale items and seven 

scales (cf. Facione, et al., 1995; Giancarlo & 

Facione, 2001): 1. Truthseeking (desire for 

best knowledge, inclination to ask challenging 

questions), 2. Openmindedness (tolerance for 

new ideas and divergent views), 3. Analyticity 

(anticipating difficulties, alertness for the need 

to intervene and solving problems), 4. 

Systematicity (inclination to be organized), 5. 

Critical thinking self-confidence (trust in one‟s 

own reasoning), 6. Inquisitiveness (intellectual 

curiosity for learning new things), 7. Maturity 

of judgment (judiciousness in complex 

decision-making). Most of these seven scales 

can be mapped to three central elements of 

positivistic thinking: assessment and opinion 

formation (4, 5, 6), asking questions (1), 

constructive change (3, 7). The second scale 

reflects the postmodern quality of plurality. 

Elements of Marxian critique are missing. 

Another limit of this test is that it is purely 

quantitative and therefore cannot take into 

account qualitative arguments and opinions 

that can only be observed if respondents are 

asked to write answers to asked questions. 

There are also more qualitatively oriented 

tests of critical thinking, such as the Ennis-

Weir Critical Thinking Essay Test (Ennis & 

Weir, 1985). The respondents are asked to 

read a letter to the editor of a newspaper and 

to write a response paragraph for each 

paragraph of the letter. The tested 

characteristics of critical thinking are again 

either positivistic (such as “stating one‟s 

point“, “seeing the reasons and assumptions“, 

“getting the point“, “offering good reasons“) or 

postmodern (“seeing other possibilities, 

including other possible explanations“) 

(Ennis/Weir 1985: 1). 

Burbules and Berk (1999, p. 46f) point out 

the difference between Critical Thinking 

approaches and Marxian-inspired Critical 

Pedagogy in education: ”The Critical Thinking 

tradition concerns itself primarily with criteria 

of epistemic adequacy. (...) The prime tools of 

Critical Thinking are the skills of formal and 

informal logic, conceptual analysis, and 

epistemology. (...) The primary preoccupation 

of Critical Pedagogy is with social injustice 

and how to transform inequitable, 

undemocratic or oppressive institutions and 

social relations“.  

Henry Giroux has characterized the Critical 

Thinking approach as positivistic and 

ideological: “The most powerful, yet limited, 

definition of critical thinking comes out of the 

positivist tradition in the applied sciences and 

suffers from what I call the Internal 

Consistency position. According to the 

adherents of the Internal Consistency 

position, critical thinking refers primarily to 

teaching students how to analyze and develop 

reading and writing assignments from the 

perspective of formal, logical patterns of 

consistency (...) While all of the learning skills 

are important, their limitations as a whole lie in 

what is excluded, and it is with respect to what 

is missing that the ideology of such an 

approach is revealed“ (Giroux, 1994, pp. 

200f). 

3.2. The postmodern notion of critique 

The main postmodern critique of notions 

such as essence, ground, foundation, truth, 

unity, or universals is the argument that such 

categories can be used for legitimating grand 

narratives of domination. Especially Soviet 

Marxism would have used such a strategy. 

Therefore it would be better to assume that all 

social structures are pure social constructions, 

that history is fully relative and open to 

chance, and that there are no forms of unity 

and universal commonalities of humans or 

society. Judith Butler in this context argues 

against dialectical thinking that dialectical 

causation introduces a primacy of certain 

categories that she sees as “imperializing 

gesture of dialectical appropriation“ (Butler, 



258 Christian Fuchs 

CC: Creative Commons License, 2009. 

1990, p. 19). “Dialectical appropriation and 

suppression of the Other is one tactic among 

many, deployed centrally but not exclusively 

in the service of expanding and rationalizing 

the masculinist domain“ (Butler, 1990, p. 19).  

The poststructuralist critique of universal 

essence has most clearly been formulated by 

Foucault and goes back to his interpretation of 

Nietzsche. Rainer Winter (2007) argues that 

the validity of critical theory depends on its 

recipients and whether they are strengthened 

by it in its action capacities or not. Not only 

Habermas‟s theory, but also Foucault‟s 

genealogy would be a continuation of critical 

theory. Foucault‟s focus on micro-practices 

and the micro-structures of power is for Winter 

a foundation for the claim that in a society 

where classical critical theory has lost its 

transcendental revolutionary subjects, 

“cultural studies accept the inheritance of 

critical theory” (Winter, 2007, p. 32). For 

Foucault, the method of genealogy is opposed 

to the search for origins, things would “have 

no essence or (...) their essence was 

fabricated in a piecemeal fashion from alien 

forms“ (Foucault, 1977, p. 142). History would 

not have the inherent potential for freedom 

and reason: “Humanity doesn‟t gradually 

progress from combat to combat until it 

arrives at universal reciprocity, where the rule 

of law finally replaces warfare; humanity 

installs each of its violences in a system of 

rules and thus proceeds from domination to 

domination“ (p. 151). Genealogy “refuses the 

certainty of absolutes“ (p. 152), history would 

be negative, dominative, chance, conflict, lost, 

and an error. Genealogy would be directed 

against the notion of history as: 1. 

Reminiscence or recognition; 2. Continuity or 

representative of a tradition; 3. Truth and 

knowledge (p. 160). Things should be defined 

“without reference to the ground, the 

foundation of things, but by relating them to 

the body of rules that enable them to form as 

objects of a discourse and thus constitute the 

conditions of their historical appearance“ 

(Foucault, 2002, p. 53).   

Rorty formulated similar ideas. ”So we have 

come to distrust the people who tell us that 

„you cannot change human nature‟ – a slogan 

that was employed against the education of 

women, interracial marriage, and gay 

liberation“ (Rorty, 1998). 

It is certainly important and true that the 

notion of essence has been used as an 

ideology that legitimates oppression. So e.g. 

Hitler argued that the inner essence of Jews is 

parasitism. He wrote in Mein Kampf that the 

Jew in “order to carry on his existence as a 

parasite on other peoples, he is forced to 

deny his inner nature“ (Hitler, 1925, p. 335)
4
. 

Herbert Marcuse (1941) has argued that the 

Nazi notion of essence is based on 

particularism and is opposed to the Hegelian 

and Marxian notion of essence, which 

assumes the existence of universal qualities 

of humans and society. For Hegel, essence is 

not a particularistic, but a universalistic 

concept. He argues: “The Absolute is the 

Essence“ (Hegel, 1830, §112). Essence is 

ground of existence. The ground is the unity 

of identity and difference (...) It is essence put 

explicitly as a totality“ (Hegel, 1830, §121). In 

Marx‟s philosophical writings, Hegelian 

essence is interpreted as sociality and co-

operation. “The individual is the social being“ 

(MEW 40, p. 538). The implication of this 

assumption is that co-operation is something 

that all humans share, that capitalism 

alienates the potentials for capitalism, and 

that societal conditions should be created that 

allow all humans to participate and to have 

equally realized rights and to live in equity. It 

is this stress on universal equity that led to the 

Nazis‟ hostility towards Hegel and Marx. So 

e.g. in the main work by Alfred Rosenberg 

(1930), the Nazis‟ primary ideologist, Hegel is 

opposed because for him the state was a 

universal concept. Rosenberg argues that 

Hegel‟s and Marx‟s writings are foreign to the 

notion of blood (“blutfremd“) (Rosenberg, 

1930, 525), whereas Nietzsche is celebrated 

as someone who destroyed all values and 

stood for the breeding of a higher race 

(“rassische Hochzucht“) (Rosenberg, 1930, p. 

525). Herbert Marcuse summarizes the Nazi‟s 

opposition towards Hegel‟s universalism: “The 

state as reason – that is, as a rational whole, 

governed by universally valid laws, calculable 

and lucid in its operation, professing to protect 

the essential interest of every individual 

without discrimination – this form of state is 

                                                      
4
 “Er muß, um sein Dasein als Völkerparasit führen zu 

können, zur Verleugnung seiner inneren Wesensart 

greifen“. 
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precisely what National Socialism cannot 

tolerate“ (Marcuse, 1941, p. 413). 

The postmodernist enmity towards 

universalism and essence makes it impossible 

to envision a state of society, in which there is 

universal wealth and well-being for all, and 

impossible to assess such conditions as 

normatively desirable. Postmodernism does 

not have a political vision. Butler (1990) and 

Rorty (1998) argue that an emerging unity is 

acceptable if it is not apriori envisioned, but 

emerges spontaneously. Foucault (1977) 

argues that human history is a sequence of 

domination, he sees no possibility for the 

realization of universal reason and happiness. 

That something emerges spontaneously from 

below does not guarantee that it benefits all. 

Butler‟s and Rorty‟s postmodern anti-

essentialism and anti-foundationalism is 

relativistic, it equalizes all societal conditions, 

e.g. fascism and participatory democracy. In 

my opinion, it therefore trivializes the bestiality 

of fascism because it does not provide 

categories that allow normative judgement of 

such conditions. Foucault‟s anti-essentialism 

and anti-foundationalism results in a negative 

concept of history, although he opposes 

universalism and essentialism, he 

essentializes human history as necessary 

dominative. Foucault‟s method of genealogy 

does not know the possibility of human and 

societal betterment, wealth and equity for all. 

The alternative for us is to assume, as 

Herbert Marcuse did, that there are universal 

human characteristics such as sociality, co-

operation, or the desire for wealth, happiness, 

freedom, reason, that conditions should be 

created that allow the universal realization of 

these qualities, that societies that do not 

guarantee the realization of these human 

potentials are false societies, and that 

consciousness that wants to perpetuate such 

false societal conditions is false 

consciousness. Such a form of universalism is 

not totalitarian, but should be read as a form 

of humanism that struggles for universal 

equity. Only the assumption that there is 

something positive that all humans have in 

common allows the envisioning of a state 

where all humans are guaranteed equal 

fundamental rights. Such essential conditions 

are not given and envisioned automatically, 

they have historical character and under given 

economic, political, cultural, and technological 

conditions they can be reached to a certain 

degree. Humans have the ability to struggle 

and to act consciously in transformative ways. 

Therefore each societal epoch is shaped by 

the question if humans will or will not act to 

create and realize the epoch‟s inherent and 

dynamically developing potentials or not. They 

shape and potentially enhance the space of 

possibilities and at the same time act or do 

not act to realize these created possibilities. 

Human essentials are substantial, if they are 

achieved or not and to which extent they can 

be realized and how they develop is 

completely historical, i.e. based on human 

agency. In Marx‟s works “the negativity of 

reality becomes a historical condition which 

cannot be hypostatized as a metaphysical 

state of affairs. (…) The given state of affairs 

is negative and can be rendered positive only 

by liberating the possibilities immanent in it. 

(…) Truth, in short, is neither a realm apart 

from historical reality, nor a region of eternally 

valid ideas. (…) Not the slightest natural 

necessity or automatic inevitability guarantees 

the transition from capitalism to socialism. (…) 

The revolution requires the maturity of many 

forces, but the greatest among them is the 

subjective force, namely, the revolutionary 

class itself. The realization of freedom and 

reason requires the free rationality of those 

who achieve it. Marxian theory is, then, 

incompatible with fatalistic determinism” 

(Marcuse, 1941, pp. 314f, 318f). 

Marcuse anticipated the critique of 

postmodern relativism when he argued in 

1936 for a Marxist notion of essence: “A 

theory that wants to eradicate from science 

the concept of essence succumbs to helpless 

relativism, thus promoting the very powers 

whose reactionary thought it wants to combat“ 

(Marcuse, 1968, p. 45). It makes practical 

political sense to argue that there is a truth 

immanent in society that is not automatically 

realized and that this truth is given in the need 

and possibility for a good life for all. What one 

can take as an important insight from 

postmodern theory is that oppression takes on 

different forms and contexts and that 

oppressed individuals and groups frequently 

stand in contradictory relations to each other. 

Bringing both arguments together allows to 

assume that truth is subdivided into partial 
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truths that are interconnected, oppressed 

groups and individuals share common 

interests because they are all confronted by 

the same global system of oppression, at the 

same time they also have differing sub-

interests because oppression is 

contextualized in many forms. What is needed 

is a differentiated unity, a form of politics that 

is based on unity in diversity.  

There is a number of typologies of critical 

theories that consider postmodernism as 

always critical and Marxian theory only as one 

among several types of critical theories. Lois 

Tyson conceives critical theory as a method of 

analyzing texts: “when we interpret a literary 

text, we are doing literary criticism; when we 

examine the criteria upon our interpretation 

rests, we are doing critical theory” (Tyson 

2006: 6). He distinguishes between 11 types 

of critical theory that can be applied to the 

deconstruction of texts: psychoanalytic 

criticism, Marxist criticism, feminist criticism, 

new criticism, reader-response criticism, 

structuralist criticism, deconstructive criticism, 

new historical and cultural criticism; lesbian, 

gay and queer criticism; African-American 

criticism, and postcolonial criticism (Tyson, 

2006). Douglas Tallack has established a 

similar typology of different forms of critical 

theory. For him critical theory is characterised 

by deconstructive self-reflexivity, immanent 

critique, and the examination of truth as the 

primary focus for analysis (Tallack, 1995, p. 

3). Tallack differentiates between five forms of 

critical theory: Marxism, Structuralism and 

Post-Structuralism, Psychoanalytic theory, 

feminism, post-foundational ethics and 

politics. David Hoy (Hoy, 2004) criticizes 

Frankfurt school critical theory as a totalizing 

meta-narrative and suggests that 

postmodernism should be considered as a 

new form of critical theory. He speaks in this 

context of critical pluralism (Hoy & McCarthy, 

1994, p. 200) and of post-critique (Hoy 2004). 

Post-critique would be characterized by 

permanent self-critique, i.e. the questioning of 

its own foundations. Hoy (2004) discusses 

Nietzsche, Deleuze, Foucault, Bourdieu, 

Levinas, Derrida, Laclau, Mouffe, Žižek. Post-

critique is a synthesis of Derrida‟s ethics and 

Foucault‟s politics that Hoy also terms 

“deconstructive genealogy”. 

Tyson‟s and Tallack‟s typologies are 

informed by postmodern thinking, they argue 

for a plurality of different notions of critique. 

The main focus lies on the examination and 

deconstruction of truth. According to this point 

of view, texts, and the truths that they 

embody, can be analyzed from different 

perspectives like feminism, structuralism, 

queer criticism, postcolonial-criticism, etc. 

This shift from power and domination to truth 

as the central category of critique means a 

major change in the form of critical analysis. 

Steven Best and Douglas Kellner have argued 

in this context that such endeavours HAS lead 

to relativistic approaches: ”Postmodern 

theories can be used to attack or defend 

modernity, to reconstruct radical politics or to 

declare their impossibility, to enhance Marxian 

theory or to denounce it, to bolster feminist 

critiques or to undermine them.“ (Best & 

Kellner, 1991, p. 356). Best and Kellner point 

out that postmodern theories limit themselves 

to the observation of different forms of 

oppression without placing them into a 

societal context: “Postmodern theory splits 

capitalist society into separate and 

unmediated realms, analyzing culture in 

isolation from the economy, or politics apart 

from the conjuncture of business and 

government“ (Best & Kellner, 1991, p. 289). 

As we live in a capitalist society, considering 

the societal context always means looking at 

the economic dimension of societal problems. 

This does not mean a reduction to the 

economic realm, but the awareness that 

different forms of oppression, besides of 

having distinctive features, cannot be 

considered as unmediated and are linked by 

the societal context in which they take place. 

Thus postmodern approaches that do not take 

into consideration the societal context, and 

therefore the economic dimension of certain 

societal problems, cannot be understood as 

critical theories. This means that I only 

consider postmodern approaches as critical if 

they connect their analyses to aspects of 

class and economic exploitation. Not all 

postmodern approaches are critical in this 

sense of the term, only some or even few of 

them. Especially those that give a specific 

attention to class and Marxian theory should 

be considered as critical. For example 

Michael Hames-García argues in this context 
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that most of contemporary queer theory is 

uncritical because it has “consistently resisted 

the consequences of a truly substantive, 

thorough and ongoing engagement with 

theories that are more centrally concentrated 

with race and class” (Hames-García 2001: 

218). “I therefore suggest that another task for 

a critical queer theory should be a 

reintroduction of materialist questions of class 

and capitalism. (…) The goal of a critical 

theory of gay and lesbian identity (…) should 

be to elucidate those connections that exist 

between capitalism and the regulation of 

sexuality” (Hames-García, 2001, p. 216).  

Positivism and postmodernism are both 

based on the figure of immanence without 

transcendentals. There is also the figure of 

transcendentals without immanences, as for 

example in all religious and esoteric 

knowledge that claims certain existences that 

are not grounded in the immanence of matter. 

Another example for transcendentals without 

immanence are political utopias that promise 

types of society that are not materially feasible 

based on the available structures, the state of 

development of the productive forces, the 

political system, and the given cultural 

system. An example are the utopian socialists 

that Marx and Engels criticized in the 

Communist Manifesto  (MEW 4, pp. 482-493). 

A viable alternative to immanence without 

transcendence and transcendence without 

immanence is a critical theory that is based on 

the dialectic of immanence and transcenden-

ce, i.e. immanent transcendence. 

3.3. Critical theory as immanent 

transcendence 

I favour a normative Marxian definition of 

critique, decline the positivistic definition of 

critique as ideological, and see postmodern 

thought only as critical if it acknowledges the 

central importance of class analysis. It should 

have become clear that there are three 

competing major understandings and 

definitions of critique at work today: 

 

1. Representatives of a positivistic notion of 

critique argue that it is important that each 

individual engages in discourse, assesses 

arguments, forms his/her own opinion, and 

articulates her/his views. It would be wrong 

and even dangerous for democracy if 

individuals passively accept opinions. The 

positions are strictly individualistic, as can 

be seen in formulations like: ”Critique 

means to engage in a debate, to assess the 

arguments, and to form ones own opinion“. 

2. Postmodern critique is always oriented on 

challenging hierarchies, it does not accept 

the notions of truth and objectivity, and 

argues for liberal pluralism. E.g. it typically 

argues: “There is no ultimate standard of 

judging what is true because such 

standards are themselves socially 

constructed and shaped by power relations. 

Therefore there is no objective standard in 

society, only a plurality of different 

meanings and identities. It is therefore 

important to deconstruct truth claims, to 

accept other opinions as possible and 

legitimate ones and formulate ones own as 

equally reasonable“. 

3. Marxist critique is a specific form of 

objective knowledge that is achieved by 

being partial and not denying, but engaging 

in and showing the interconnection of 

academia and politics. It takes the 

standpoints of the oppressed. It is 

characterized by normative, objective, and 

political standpoints of the speakers, it 

speaks for whole groups, not just for 

individuals. It argues not just that one 

should form certain opinions, but that there 

are true and false opinions corresponding 

to true and false states of society. Typically, 

terms like domination, exploitation, class, 

power, or capitalism are used as negative 

terms. An ideal type of such a position is 

the following one: “Critique means to see all 

forms of domination and exploitation as 

repressive and to struggle against these 

conditions. It points towards a state of non-

domination, a classless society“. 

 

 



262 Christian Fuchs 

CC: Creative Commons License, 2009. 

Table 4: A typology of qualities of three notions of critique 

 Individual opinions Interaction Transformative action 

Positivism Assessment and opinion 

formation 

Asking questions Constructive change 

Postmoder-

nism 

Accepting a plurality of 

views and knowledge as 

legitimate 

Questioning dominant 

views 

Local reform and identity 

politics 

Marxism Partisanship for the 

oppressed, dominated, 

and exploited 

Anti-capitalist praxis Revolution 

 

Individual opinions (cognition), interaction 

(communication), and transformative action 

(co-operation) can be considered as three 

informational levels of defining critique (table 

4). This understanding is based on the notion 

of information as threefold nested process of 

cognition, communication, and co-operation 

(Hofkirchner, 2002; Fuchs, 2008). The three 

aspects of information form a triad: First there 

is an individual aspect describing which 

opinions are formed by a person, then there is 

an interaction, the actor communicates with 

others concerning a specific question, third 

there is action that aims at transforming social 

reality. Such transformations are again the 

foundation of the formation and reproduction 

of opinions, so that a dynamic process of 

cognition, communication, and co-operation 

emerges. This relationship can be interpreted 

as a dialectical Hegelian triad of identity 

(being-in-itself), being-for-another (negation), 

and being-in-and-for-itself (negation of the 

negation). Also each of the three dimensions 

(individual, interaction, transformation) can be 

read as a dialectical triad, in which the Marxist 

position sublates the positivistic and the 

postmodern standpoints.  

Positivism is very general. It argues that 

any sort of opinion, questioning, and change 

is desirable. Postmodernism is more specific, 

it argues for a plurality of opinions and 

identities. Marxism sublates this contradiction 

between the general and the specific by 

arguing for a concrete unity (specific) that is 

considered as a universal norm (general). It 

not just argues for any opinion, questioning 

asking, or change, and not for a plurality, but 

for a unity in plurality of all oppressed groups 

and individuals that is partisan, anti-capitalist, 

non-dominative, and revolutionary. Marxist 

critique is also seen as integrative form of 

critique by Wolfgang Bonß (2003), who 

considers it as the unity of empirical 

(positivistic), immanent, and normative 

critique, and by Axel Honneth (2007), who 

sees it as the unity of normative 

(constructive), immanent (reconstructive) and 

genealogical critique (deconstruction of 

truths). 

Here is a description of the categories 

employed in the typology: 

 

 Positivistic individual opinion: This aspect is 

applicable if an actor describes critique as 

the individual evaluation of other 

statements in order to form a personal view 

and position himself/herself. 

 Positivistic interaction: This dimension is 

given if critique is described as asking 

questions to others in order to clarify the 

consistency of statements. 

 Positivistic transformative action: This 

quality is positively given if it is suggested 

in a unity of analysis that critique must 

always be positive, i.e. make suggestions 

how to improve a situation immanently. 

There is an orientation on dialogue, 

improvements, and finding better solutions. 

 Postmodern individual opinion: Plurality of 

knowledge and opinions is one central 

aspect of postmodernist thought. This 

attitude is held if it is stressed that it is 

important that different opinions can be 
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voiced and should be recognized as 

legitimate. 

 Postmodern interaction: This notion is 

applicable if critique is described as 

challenging authorities, absolute 

knowledge, universalism, the notion of 

truth, or dominant opinions. 

 Postmodern transformative action: 

Desirable change in postmodernist thought 

is conceived as the acknowledgement or 

struggle for acknowledgement of the 

identity of certain groups or as local reform 

politics. It is a politics of difference and 

plurality. 

 Marxist individual opinion: This quality can 

be found if a normative notion of critique 

that stresses partisanship for oppressed, 

discriminated, exploited, or dominated 

groups or individuals is present. 

 Marxist interaction: This form of interaction 

is present if questioning and practical 

negation in terms of class interests, 

injustice, and fair socio-economic 

distribution is present in a text. 

 Marxist transformative action: Marxist views 

hold that the totality of contemporary 

society needs to be fundamentally 

transformed (sublated) in class struggles in 

order to overcome societal problems and 

establish a just, fair, co-operative, 

participatory society. 

 

In their debate on Recognition or 

Redistribution? (Fraser & Honneth, 2003), 

critical theorists Nancy Fraser and Axel 

Honneth both argue for the philosophical 

position of immanent transcendence. Fraser 

characterizes this position as seeking for “a 

foothold in the social world that 

simultaneously points beyond it” (Fraser & 

Honneth, 2003, p. 202). Honneth speaks of 

the dialectic of immanence and 

transcendence (Fraser & Honneth, 2003, p. 

238). Honneth (2007, pp. 57-69) distinguishes 

between a constructive, transcendental 

critique, a reconstructive, immanent critique, 

and a Foucaultian genealogical critique. 

Critical theory would combine all three forms. 

In the debate with Fraser, he characterizes 

this combination as immanent transcendence. 

Transcendence “must be attached to a form of 

practice or experience which is on the one 

hand indispensable for social reproduction, 

and on the other hand – owing to its 

normative surplus – points beyond all given 

form of social organization. (…) 

„transcendence‟ should be a property of 

„immanence‟ itself, so that the facticity of 

social relations always contains a dimension 

of transcending claims” (Fraser & Honneth, 

2003, p. 244). The difference is that Fraser 

sees the immanent element of contemporary 

society that can transcend it in social 

movements that engage in political struggles 

(Fraser & Honneth, 2003, p. 205), whereas 

Honneth is very critical of new social 

movements (Fraser & Honneth, 2003, pp. 

114-125), considers them as rather 

affirmative, and sees immanent 

transcendence in an objective morality that 

should be legally implemented in the form of 

laws.  

For Fraser, the orientation towards social 

movements is a central aspect of critical 

theory: “A critical social theory frames its 

research program and its conceptual 

framework with an eye to the aims and 

activities of those oppositional social 

movements with which it has a partisan 

though not uncritical identification. The 

questions it asks and the models it designs 

are informed by that identification and interest. 

Thus, for example, if struggles contesting the 

subordination of women figured among the 

most significant of a given age, then a critical 

social theory for that time would aim, among 

other things, to shed light on the character 

and bases of such subordination. It would 

employ categories and explanatory models 

which revealed rather than occluded relations 

of male dominance and female subordination. 

And it would demystify as ideological rival 

approaches which obfuscated or rationalized 

those relations” (Fraser, 1985, p. 97). But 

what if the most significant and only social 

movement of a time is fascism and all anti-

fascist movements and forces are contained 

or have been killed. Should critical theory then 

be aligned with fascism just because it is a 

political movement? Certainly not. The 

example shows that critical theory needs to be 

able to make political judgments, even if there 

are at certain moments no movements that it 

can align itself with. For Fraser, specifically 

the feminist movement is of importance for 
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critical theory. Therefore she criticizes 

Habermas and argued that his theory of 

communicative action is gender-blind. “The 

struggles and wishes of contemporary women 

are not adequately clarified by a theory which 

draws the basic battle line between system 

and lifeworld institutions” (Fraser, 1985, p. 

130). Honneth argues that Fraser‟s strong 

focus on gender and sexuality as examples 

creates the image that “capitalist societies are 

marked primarily by social conflicts driven by 

demands for cultural recognition” (Fraser & 

Honneth, 2003, p. 120). 

The problem for Fraser is that there can be 

situations in society, where political protest is 

forestalled, which nonetheless require 

essential criteria for judging what is politically 

right and wrong. Fraser‟s approach is non-

foundational and deontological. Her neglect of 

assuming a stable ethical reference point 

poses the danger of relativism, especially in 

situations where political opposition is 

forestalled. Her reference point is purely 

dynamic and historical. The problem for 

Honneth is his pure reliance on law, which will 

fail in situations where laws are highly unjust 

(as in fascism), which requires social 

movements to protest and overthrow 

institutionalized injustice. The resolution of 

this dilemma is to argue for essential norms of 

judgment that can guide thinking and action 

under all societal circumstances and to see it 

as a further task of critical social theory to try 

to find ways to politically realize these norms 

by creating a theory/praxis-connection that 

involves a combined effort of civil society and 

political parties.  

That morals are part of all institutions is not 

enough an argument for saying that they are 

primary in society. For Honneth, 

consciousness determines being. Alex 

Demirovic (2003a, p. 13) criticizes that with 

Habermas, who is Honneth‟s most important 

influence, critical theory has strongly turned 

from a critique of societal totality into a moral 

critique. Before one can experience 

malrecognition subjectively, conditions that 

have caused the situation of malrecognition 

must exist and must have been created. 

Fraser argues that “recognition monism” is 

blind for phenomena that “cannot be reduced 

to cultural schemas of evaluation”, such as 

supply and demand of labour, power relations 

between labour and capital, the outsourcing of 

labour, etc (Fraser & Honneth, 2003, p. 215). 

Therefore there would exist struggles over 

distribution, which are not struggles over 

recognition (Ibid). Fraser characterizes 

Honneth‟s approach as “truncated culturalism” 

(Fraser & Honneth, 2003, p. 216).  

For Fraser, immanent transcendence is 

pure struggle, purely political, historical, and 

relative, for Honneth it is cultural and 

psychological. He builds on Habermas‟s shift 

from the focus on labour to the focus on 

interaction in such a way that immanent 

transcendence becomes moralistic, cultural, 

and symbolic. An alternative strategy is not to 

assume a political or a psychological 

reference point for immanent transcendence, 

but a societal one so that society is 

considered as providing its own moral values 

and essence and can, based on historical 

circumstances, more or less approximate or 

diverge from the realization of this essence. 

Such an approach that is crucial for the 

writings of Marcuse and young-Marx, is both 

static and dynamic, foundational and historic.  

Marx and Engels considered morals as 

ideologies that try to legitimate religious, 

economic, and political domination and 

oppression and serve class interests by 

postulating the authority of an absolute 

subject. Marx considered religion and morals 

as opium of the people and right (the defence 

of morals in the form of laws by the state) as a 

mechanism for protecting private property. 

Marxists like Antonio Gramsci, Theodor W. 

Adorno, Max Horkheimer, and Louis Althusser 

have further elaborated this aspect of 

Marxism as ideology critique. Marx and 

Engels argue that morals are an expression of 

coercive societies and that morality will vanish 

with the disappearance of class antagonisms 

because there will be no fundamental conflicts 

of interests that have to be legitimated 

ideologically. Moral theories would be a 

consequence of the economic conditions of 

society and morality class morality. They 

argue that their approach is not a moralistic, 

but a scientific one because they identify 

tendencies of the development of the 

productive forces that produce the potential 

for communism as a higher form of existence. 

The alternative to preaching morality here 

seems to be the identification of deterministic 
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laws of history. Steven Lukes (1985) has 

pointed out that the writings of Marx and 

Engels on moral questions are paradox 

because besides the stress on historical laws 

instead of morals one can find a lot of moral 

expressions that condemn capitalism as 

oppressive, exploitative, alienating, 

estranging, heteronomous, and present the 

vision of a better world (“the realm of 

freedom”) that is characterized by well-

rounded individuality, pluralistic activities, 

abundance, the abolition of hard work and 

wage labour due to technological productivity, 

the disappearance of the performance 

principle and exchange, the free production 

and distribution of goods (“… from each 

according to his ability, to each according to 

his needs …”), and free time for idle and 

higher activity. The concept of freedom that 

Marx and Engels put forward questions 

freedom as the freedom of private property 

ownership in means of production and 

understands it instead as freedom from 

scarcity and domination and as a community 

of associated individuals that provides wealth, 

self-ownership, self-realization of human 

faculties, and self-determination for all. They 

considered the bourgeois concept of freedom 

as narrow and as reducing freedom to free 

trade, free market, free buying, free wage 

labour, i.e. to the sphere of money that 

radically constrains the practical alternatives 

of action. Bourgeois freedom would make the 

producers free from their product and would 

hence in fact be a form of unfreedom. In this 

context the notion of alienation arises and 

signifies compulsory wage labour, 

dispossession, and the crippling of human 

faculties. 

Especially Lenin, Trotsky, and Stalin took 

up Marx‟s and Engels‟s concept of morality as 

class morality and of social development as 

lawful, pre-determined process. Determinist 

readings of Marx argue that a better society 

does not come about because it is ethically 

justified, but because it is causally produced. 

Paradoxically this ended up in a new morality 

that became an ideology that legitimated an 

oppressive regime (Marcuse, 1958; Fuchs, 

2005, pp. 140-150). Stalinism recoded 

bourgeois values like family, performance, 

and hard work in order to arrive at an 

alternative morality that argued that under a 

Socialist rule old values serve higher 

principles. The result was a moral that 

resembled the Protestant Ethics of capitalism, 

but was characterized as Socialist Ethics. The 

results of such thinking were monstrous 

worldviews and policies, as e.g. formulated in 

the 1936 Soviet Constitution by Stalin: “In the 

U.S.S.R. work is a duty and a matter of honor 

for every able-bodied citizen, in accordance 

with the principle: ‟He who does not work, 

neither shall he eat‟. The principle applied in 

the U.S.S.R. is that of socialism: ‟From each 

according to his ability, to each according to 

his work‟. (§12)” The humanism of Marxian 

thinking got completely lost here. The original 

Marxian formulation said: “From each 

according to his ability, to each according to 

his needs”. Soviet Ethics were based on the 

idea that privations and dictatorship were 

needed in order to establish a free society and 

to develop the productive forces. The idea of 

communism became an ideology and a 

transcendental absolute idea that legitimated 

a coercive system that was not all too different 

from capitalist principles of domination. The 

idea that history is a lawful process and that 

hence socialism follows capitalism became an 

ideology that allowed Stalin to persecute all 

critics by arguing that the Soviet system in 

any form is a Socialist society because it is a 

social formation following capitalism and that 

any criticism of the system is counter-

revolutionary and means critique of Socialism 

and to suggest a return to capitalism. 

The alternative to a determinist 

interpretation of Marx and Engels is to 

acknowledge a certain importance of morality 

in Marxism, expressed by the Marxian 

categoric imperative, and to understand it as a 

philosophy of praxis that aims at the sublation 

of domination and exploitation in the practice 

of human emancipation and self-organization. 

For Hegel the essence of things means that 

they have fundamental characteristics and 

qualities as such that frequently are different 

from their appearance. Truth for Hegel is the 

direct correspondence of essence and 

existence, only true existence being real and 

reasonable. In Marxism, especially Herbert 

Marcuse has taken up Hegel‟s notion of 

essence and has stressed that essence is 

connected to possibilities and that a true 

society is one that realizes the possibilities 



266 Christian Fuchs 

CC: Creative Commons License, 2009. 

that are enabled by its structural aspects such 

as technological forces, economic 

productivity, political power relations, world-

views, etc (Marcuse, 1964a, 1968; Fuchs, 

2005, pp. 20-37). Essence in society is 

connected with what humans could be 

(Marcuse 1968). Ernst Bloch (1959) utilizes in 

this context the ontological category of “not 

yet” in order to signify concrete potentials that 

can be realized, but have not yet been 

realized. Marcuse has given the following 

definition of the essence of man and society: 

“Connecting at its roots the problem of 

essence to social practice restructures the 

concept of essence in its relation to all other 

concepts by orienting it toward the essence of 

man. (…) Here the concept of what could be, 

of inherent possibilities, acquires a precise 

meaning. What man can be in a given 

historical situation is determinable with regard 

to the following factors: the measure of control 

of natural and social productive factors, the 

level of the organization of labor, the 

development of needs in relation to 

possibilities for their fulfilment (especially the 

relation of what is necessary for the 

reproduction of life to the „free‟ needs for 

gratification and happiness, for the „good and 

the beautiful‟), the availability, as material to 

be appropriated, of a wealth of cultural values 

in all areas of life” (Marcuse, 1937a, p. 71).  

For Marcuse, ethics is connected with 

questions of what can and should be because 

it can reduce pain, misery, and injustice 

(Marcuse, 1964a, p. 106) and use existing 

resources and capacities in ways that satisfy 

human needs in the best possible way and 

minimize hard labour (Marcuse, 1964a, p. 

112). A false condition of society or a social 

system would mean that its actuality and its 

potentiality differ. Marcuse stresses that in 

capitalism oppressed humans are alienated 

because they are dispossessed and that 

alienation means that humans and society are 

alienated from their essence. The sublation of 

the alienation of labour and man by 

establishing a realm of freedom means then 

the realization of the human and social 

essence. One can read the works of Marx as 

a deconstruction of ideology, the identification 

of potentials that strengthen the realization of 

human freedom, and the suggestion that 

humans should act in ways that realize 

potentials that increase the co-operative 

character of society. Here both chance and 

necessity are important: Existing structures, 

i.e. social relations and forces of production in 

economy, polity, and culture, determine 

certain potentials of societal development 

(necessity), the human being in its social 

practices realizes potentials by creating 

actuality (chance). Freedom here is freedom 

to create novelty that is conditioned (enabled 

and constrained) by societal reality. Marx‟s 

works can be interpreted as an ethics of 

liberation and co-operation in so far as they 

suggest that humans should act in ways that 

bring society closer to the latter‟s co-operative 

essence. Marx‟s stress on socialization 

(Vergesellschaftung) shows that he saw co-

operation as an essential societal 

phenomenon and considered the realm of 

freedom as the realization of the co-operative 

essence of society. This is what Marx means 

when he e.g. speaks of  “the return of man 

from religion, family, state, etc., to his human, 

i.e., social, existence“ (MEW 40, p. 537), the 

“complete return of man to himself as a social 

(i.e., human) being“ (MEW 40, p. 536), “the 

positive transcendence of private property as 

human self-estrangement, and therefore as 

the real appropriation of the human essence 

by and for man“ (MEW 40, p. 536). For Marx, 

co-operation is an objective principle that 

results in a categorical imperative that in 

contrast to Kant stresses the need for an 

integrative democracy: Marx argues that 

critique ends with the insight that “man is the 

highest essence for man - hence, with the 

categoric imperative to overthrow all relations 

in which man is a debased, enslaved, 

abandoned, despicable essence“ (MEW 40, p. 

385). Critique of domination and ideology is 

the consequence of this categorical 

imperative. Such an interpretation of Marx and 

Engels stresses that morals do not fade if 

injustice vanishes, but that there is a potential 

for the emergence of an alternative co-

operative ethics/morality, a “really human 

morality” (MEW 40, p. 132). 

Such a reading of the Marxian works 

implies the ethics of co-operation. Co-

operation (as originally defined by Marx in 

Capital (MEW 23, pp. 344f, 350f) is a type of 

social relationship for achieving social 

integration that is different from competition. 
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Co-operation is a specific type of 

communication, in which actors achieve a 

shared understanding of social phenomena, 

make concerted use of resources so that new 

systemic qualities emerge, engage in mutual 

learning, all actors benefit, and feel at home 

and comfortable in the social system that they 

jointly construct. We argue that co-operation 

in this sense is (or at least can be visualized 

as being) the highest principle of morality, it is 

the foundation of an objective dimension of 

ethics, a co-operative ethics. All human 

beings strive for happiness, social security, 

self-determination, self-realization, inclusion in 

social systems so that they can participate in 

decision processes, co-designing their social 

systems. Competition means that certain 

individuals and groups benefit at the expense 

of others, i.e. there is an unequal access to 

structures of social systems. This is the 

dominant organizational structure of modern 

society, modern society hence is an excluding 

society. Co-operation as it is understood here 

includes people in social systems, it lets them 

participate in decisions and establishes a 

more just distribution of and access to 

resources. Hence co-operation is a way of 

achieving and realizing basic human needs, 

competition is a way of achieving and 

realizing basic human needs only for certain 

groups and excluding others. Co-operation 

forms thus the essence of human society, 

while competition alienates humans from their 

essence. One can imagine a society that 

functions without competition, a society 

without competition is still a society. One 

cannot imagine a society that functions 

without a certain degree of co-operation and 

social activity. A society without co-operation 

is not a society, it is a state of permanent 

warfare, egoism and mutual destruction that 

sooner or later destroys all human existence. 

If co-operation is the essence of society then 

a truly human society is a co-operative 

society. Full co-operation is just another 

formulation for a participatory democracy. Co-

operation as the highest principle of morality 

is grounded in society and social activity itself, 

it can be rationally explained within society 

and need not refer to a highest transcendental 

absolute principle such as God that cannot be 

justified within society. Co-operative ethics is 

a critique of lines of thought and arguments 

that want to advance exclusion and 

heteronomy in society, it is inherently critical, 

it subjects commonly accepted ideas, 

conventions, traditions, prejudices, and myths 

to critical questioning. It questions mainstream 

opinions and voices alternatives to them in 

order to avoid one-dimensional thinking and 

strengthen complex, dialectical, multi-

dimensional thinking. Co-operation is the 

immanent essence of all societies, it is 

grounding human existence. Competitive 

class societies estrange society from its very 

essence. To transcend estrangement and the 

false state of society means to constitute 

transcendental political projects that struggle 

for the abolition of domination so that the 

immanent essence of society can be realized. 

This transcendence is grounded in society 

itself, i.e. in the co-operation process of 

humans. It is an immanent transcendence. 

The notion of immanent transcendence as 

the dialectic of essence and existence is 

based in Hegel‟s notion of truth and actuality 

as correspondence of essence and existence. 

“Actuality is the unity, become immediate, of 

essence with existence, or of inward with 

outward” (Hegel, 1830, §142). Not all 

existence (Sein) is actual (Wirklichkeit), only 

existence that is reasonable corresponds to 

its essence and therefore has become true. It 

has already been mentioned that Marx saw 

the lack of control of the means of production, 

the labour process, and the results of labour 

by the immediate producers as an alienation 

of society and humans from their essence. 

“Estranged labour, therefore, turns man‟s 

species-being – both nature and his 

intellectual species-power – into a being alien 

to him and a means of his individual 

existence. It estranges man from his own 

body, from nature as it exists outside him, 

from his spiritual essence, his human 

existence” (MEW 40, p. 517). 

One of the first critical scholars that have 

seen the logic of essence as foundation of 

immanent transcendence in the 20th century, 

was Herbert Marcuse (1932, p. 536): “The fact 

from which the critique and the interpretation 

set out was the alienation and estrangement 

of the human essence as expressed in the 

alienation and estrangement of labor, and 

hence the situation of man in the historical 

facticity of capitalism. This fact appears as the 
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total inversion and concealment of what the 

critique had defined as the essence of man 

and human labor. (...) Regarding the situation 

and praxis from the standpoint of the history 

of man„s essence makes the acutely practical 

nature of the critique even more trenchant and 

sharp: the fact that capitalist society calls into 

question not only economic facts and objects 

but the entire „existence„ of man and „human 

reality„ is for Marx the decisive justification for 

the proletarian revolution as total and radical 

revolution, unconditionally excluding any 

partial upheaval or „evolution.„ The justification 

does not lie outside or behind the concepts of 

alienation and estrangement - the justification 

is rather precisely this alienation and 

estrangement itself“. 

Crawford Brough Macphersons (1973) 

theory of participatory democracy is also 

based on the Marxian notion of essence. He 

considers the essence of humans as “the 

capacity for rational understanding, for moral 

judgement and action, for aesthetic creation 

or contemplation, for the emotional activities 

of friendship and love, and, sometimes, for 

religious experience” (= developmental power; 

Macpherson, 1973, p. 4). Participatory 

democracy would be the realization of human 

essence, which would presuppose the 

sublation of private property and the 

technological maximization of free time.  

Next, it should be shortly outlined how one 

can apply the notion of immanent 

transcendence as dialectic of essence and 

existence to the notion of information. 

3.4. Critical information theory as 

immanent transcendence 

Scott Lash (2002) has argued that critical 

theory in the information society must be 

immanent critique because there would be no 

outside space for transcendental critical 

reflection due to the immediacy of information 

(the speed and ephemerality of information 

would leave almost no time for reflection), the 

spatiotemporal extension caused by 

informatization and globalization processes, 

the vanishing of boundaries between human 

and non-human and culture as well as 

between exchange value and use value. 

Information critique would have to be an 

immanent critique without transcendentals. 

Critique of information would be in information 

itself, and it would be modest and also 

affirmative.  

The arguments of a critical theory of 

information, as outlined thus far, proceed in a 

different way (cp. Fuchs, 2008): I argue that 

the information society has potentials for co-

operation that provide a foundation for the full 

realization of the immanent essence of society 

– co-operation. Co-operation is seen as the 

very essence of society (an argument that can 

be found in the writings of young-Marx, 

Marcuse, and Macpherson), it is an immanent 

feature of society and the human being as 

such, but this potential is estranged in modern 

society. This immanence is in contemporary 

society transcendental because the existence 

of society is different from its essence. The 

information society promises a new 

transcendental space – a co-operative society 

(or participatory democracy) – that is 

immanent in society as such (but not existent 

in alienated societies) and potentially 

advanced by information and information 

technology. But such a society is not reached 

automatically because there is an antagonism 

between co-operation and competition 

immanent in capitalism and hence also in the 

capitalist information society that threatens 

the potentials for co-operation. Hence for 

establishing an outside of and alternative to 

global informational capitalism transcendental 

self-organizing political projects are needed 

which have alternative goals, practices, and 

structures of organization that however make 

use of existing structures (such as 

communication technologies) in order to 

transcend these very structures and create a 

new global space – a participatory 

democracy. Information produces potentials 

that undermine competition, but at the same 

time also produce new forms of domination 

and competition. The philosophical argument 

is based on the logic of essence and on the 

dialectic of immanence and transcendence. 

The line of argument assumes a formal 

identity of immanence and transcendence 

with society as the system of reference. 

Transcendence is not something that is 

externally given to being, but as immanent 

essence (and thus Wirklichkeit) of that being. 

Transcendentals are societal forces that 

represent needs and goals that form the 
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immanence essence of society, but are 

repressed within the existing antagonistic 

totality and cannot be realized within it. Hence 

I do not agree with Lash that transcendental 

critique and dialectical critique (like the one of 

the Frankfurt school) are outdated. A 

dialectical framework of critique is needed for 

understanding the interconnected 

opportunities and risks of global informational 

capitalism. Facing Paul A. Taylor‟s (2006) 

critique that Lash‟s informationcritique is 

media-determinist and risks becoming 

uncritical and conformist due to the lack of 

transcendentals, Lash (2006) now seems to 

argue for the dialectic of immanence and 

transcendence. One of my main points is that 

due to informatization, the dialectics of 

thinkers like Hegel, Marx, and Marcuse gain a 

new topicality in transposed forms. 

An example for critical information theory 

as immanent transcendence is the 

antagonistic form of information in 

contemporary capitalist economy. New media 

as such do not have clear-cut effects; they are 

antagonistically structured and embedded into 

the antagonisms of capitalist society. The 

antagonism between co-operation and 

competition that shapes modern society, limits 

self-determination and participation, also 

shapes the techno-social Internet system. 

Under the current societal conditions, which 

are characterized by the colonization of 

society by the instrumental logic of 

accumulation, risks and competitive forces 

dominate over realized opportunities, co-

operation, and participation on the Internet. 

The dialectical antagonistic character of social 

and technical networks as motor of 

competition and cooperation in informational 

capitalism reflects Marx‟s idea that the 

productive forces of capitalism are at the 

same time means of exploitation and 

domination and produce potentials that go 

beyond actuality, point towards a radically 

transformed society, and anticipate a fully 

cooperative design of the means of production 

(Fuchs, 2008). The productive forces of 

contemporary capitalism are organized 

around informational networks (Fuchs, 2008).  

It is due to three specific characteristics of 

such structures that they come in 

contradiction with the capitalist relations of 

production and are a germ form (keimform) of 

a society that is based on fully cooperative 

and socialized means of production:  

 

1. Information as a strategic economic 

resource is globally produced and diffused 

by networks. It is a good that is hard to 

control in single places or by single 

owners.  

2. Information is intangible. It can easily be 

copied, which results in multiple 

ownerships and hence undermines 

individual private property.  

3. The essence of networks is that they strive 

for establishing connections. Networks are 

in essence a negation of individual 

ownership and the atomism of capitalism.  

 

Informational networks both extend and 

undermine capital accumulation. Informational 

networks aggravate the capitalist contradiction 

between the collective production and the 

individual appropriation of goods. “The 

contradiction between the general social 

power into which capital develops, on the one 

hand, and the private power of the individual 

capitalists over these social conditions of 

production, on the other, becomes ever more 

irreconcilable, and yet contains the solution of 

the problem, because it implies at the same 

time the transformation of the conditions of 

production into general, common, social, 

conditions” (MEW 25, p. 274).  

Networks are a material condition of a free 

association, but the cooperative networking of 

the relations of production is not an automatic 

result of networked productive forces, a true 

network society in the sense of an association 

of free and equal producers (MEW 18, p. 62) 

is something that people must struggle for and 

that they can achieve under the given 

conditions but that could very well also never 

emerge if the dominant regime will be 

successful in continuing its reign. Networks 

are forms of development as well as fetters of 

capitalism; paraphrasing Marx one can say 

that informational capitalism is a point where 

the means of production have become 

“incompatible with their capitalist integument” 

(MEW 23, p. 791). 

The antagonistic economic character of 

network capitalism has two colliding sides, the 

cooperative one of the informational gift 
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economy and the competitive one of the 

informational commodity economy.  

Knowledge is in global network capitalism a 

strategic economic resource; property 

struggles in the information society take on 

the form of conflicts on the public or 

proprietary character of knowledge. Its 

production is inherently social, cooperative, 

and historical. Knowledge is in many cases 

produced by individuals in a joint effort. New 

knowledge incorporates earlier forms of 

knowledge; it is coined by the whole history of 

knowledge. Hence, it is in essence a public 

good and it is difficult to argue that there is an 

individual authorship that grounds individual 

property rights and copyrights. Global 

economic networks and cyberspace today 

function as channels of production and 

diffusion of knowledge commodities; the 

accumulation of profit by selling knowledge is 

legally guaranteed by intellectual property 

rights.  

In society, information can only be 

produced jointly in cooperative processes, not 

individually. Hence, Marx argued that 

knowledge “depends partly on the co-

operation of the living, and partly on the 

utilisation of the labours of those who have 

gone before” (MEW 25, p. 114). Whenever 

new information emerges, it incorporates the 

whole societal history of information, that is, 

information has a historical character. Hence, 

information in essence is a public good, freely 

available to all. But in global informational 

capitalism, information has become an 

important productive force that favours new 

forms of capital accumulation. Information is 

today not treated as a public good, but rather 

as a commodity. There is an antagonism 

between information as a public good and as 

a commodity.  

If the grounding feature of information is 

that it is a social, historical, dynamic good, 

then its essence is its public character. 

According to Hegel, truth means the 

correspondence of essence and existence of 

a thing. So based on Hegel‟s logic of essence, 

one can argue that an information society, in 

which information is a commodity 

(informational capitalism) is a false 

information society because it restricts access 

and transforms information artificially into a 

private good. A true information society in 

contrast then is an information society, in 

which (among other qualities) knowledge is 

available to all for free and is co-produced in 

co-operation processes. 

That informational capitalism is dominated 

by corporate interests can be visualized by 

figures like the following one: The total GDP 

of all 53 African states was 1000,913 billions 

US$ in 2007 (data according to World 

Economic Outlook Online Database, April 

2007, retrieved on June 25th 2007). The total 

assets of the top six knowledge corporations 

(AT&T, Vodafone, Verizon, Deutsche 

Telekom, Nippon, Telefonica; calculation 

based on capital assets, Forbes 2000, 2007 

Listing of Largest Coporations, March 29
th
 

2007) were 1132,41 billion US$ in 2007 and 

hence are larger than the total African GDP. 

This shows the huge economic power of 

knowledge corporations. Knowledge that is 

produced, transmitted, and communicated 

with the help of technologies influences 

human thinking and decisions. Hence, the 

existing agglomeration of economic capital by 

knowledge corporations gives them a 

tremendous power for influencing human 

thinking and decisions. They control 

definitions of reality and are able to create 

one-dimensional views of reality that neglect 

negation and critique of dominant views that 

represent dominant interests. Corporate 

power allows the control of worldviews, labour 

and quality standards, markets, political 

power, prices, technological standards, and 

consumer behaviour. Proprietary models that 

aim at accumulating capital with the help of 

media like the Internet form the dominant 

reality of informational capitalism. 

However, an alternative production model 

has been developed that to certain degrees 

challenges capitalism and sees economic 

goods not as property that should be 

individually possessed but as common goods 

to which all people should have access and 

from which all should benefit. This model 

stresses open knowledge, open access, and 

cooperative production forms; it can, for 

example, be found in virtual communities like 

the free software community that produces 

the Linux operating system, which is freely 

accessible and to which, due to the free 

access to the source code of its software 
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applications, people can easily contribute. The 

open access principle has resulted in global 

open-source production models where people 

cooperatively and voluntarily produce digital 

knowledge that undermines the proprietary 

character of knowledge (if knowledge is free 

and of good quality, why should one choose 

other knowledge that is expensive?). The 

open-source principle has also been applied 

to other areas, such as online encyclopaedias 

(e.g. Wikipedia) and online journalism (e.g. 

Indymedia).  

Open-source software has been realized 

mainly within projects such as the Linux 

operating system. Special licenses (termed 

copy-left) such as the GNU public license 

have been developed for assuring that free 

software has an open access to its source 

code. Free software hardly yields economic 

profit; it is freely available on the Internet and 

constitutes an alternative model of production 

that questions proprietary production models.  

Digitization allows the easy copying of 

knowledge such as texts, music, images, 

software, and videos. The Internet enables 

the fast and free global distribution of 

knowledge with the help of technologies such 

as peer-to-peer-networks (Napster, 

Audiogalaxy, KaZaA, KaZaA Lite, LimeWire, 

Morpheus, Edonkey, WinMX, iMesh, 

Bearshare, Blubster, SoulSeek, BitTorrent, 

Overnet, Toadnode, Grokster, etc.). The 

informational content can be stored on 

different physical carriers; the possession of 

digital information by one person does not 

imply the nonpossession of it by others. 

Recording Industry Association of America 

(RIAA) sues operators of such network 

applications, but whenever one operator has 

been forced to quit its services, others have 

emerged. This shows that information and 

informational networks like the Internet are 

hard to control and are embedded into social 

struggles on the public or private character of 

information.  

Two poles of a dialectic are not only 

separated and different, they also are 

entangled, meshed, and encroach each other 

(Holz, 2005). In the case of gifts and 

commodities, this means that the gift form is 

subsumed under the commodity form and can 

even be used directly for achieving profit. 

There is a commodified Internet economy 

and a noncommodified Internet economy. 

Only those aspects of the Internet economy 

that are nonprofit gifts, that just have use 

value and no exchange value, hence are 

provided without costs for the users and 

without selling advertisement space, can be 

considered as decommodified or 

noncommodified. Examples are file-sharing 

platforms, Wikipedia, Linux, and Indymedia. 

Commodified Internet spaces are always 

profit oriented, but the goods they provide are 

not necessarily exchange values and market 

oriented; in some cases (such as Google, 

Yahoo, MySpace, YouTube, Netscape), free 

goods or platforms are provided as gifts in 

order to drive up the number of users so that 

high advertisement rates can be charged in 

order to achieve profit. In other cases, digital 

or nondigital goods are sold with the help of 

the Internet (e.g., Amazon), or exchange of 

goods is mediated and charged for (online 

marketplaces such as eBay or the Amazon 

Marketplace). In any of these cases the 

primary orientation of such spaces is 

instrumental reason, that is, the material 

interest of achieving money profit, a surplus to 

the invested capital.  

In the early phase of the World Wide Web, 

platforms that have provided content were 

important business models. Many new stock 

companies in the areas of Internet content 

and Internet services had emerged since the 

mid-1990ies. By the years 2005 and 2006, 

accumulation strategies related to the Internet 

had shifted from a primary focus on 

information to a focus on communication and 

cooperation (Fuchs, 2008). Some scholars 

like to designate this transformation as 

emergence of “Internet 2.0” and “Web 2.0”, 

although the main background behind using 

these terms seem to be marketing strategies 

for boosting investment.  The most 

characteristic example of “Web 2.0” are social 

networking platforms like MySpace, StudiVZ, 

or Facebook that allow the online 

maintenance and establishment of social 

relationships by an integrated use of 

technologies like e-mail, websites, guest 

books, forums, digital videos, or digital 

images. So e.g. MySpace is a Web platform 

that allows users to generate personal 

profiles, on which they can upload pictures, 
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text, videos, music, and keep their personal 

blogs. It networks users with a friendship 

system (users can add others to their friend 

list and post comments to their friends‟ guest 

books), discussion forums, interest groups, 

chat rooms, and a mail function.  

Commercial “Web 2.0” applications are 

typically of no charge for users; they generate 

profit by achieving as many users as possible 

by offering free services and selling 

advertisement space to third parties and 

additional services to users. The more users, 

the more profit, that is, the more services are 

offered for free, the more profit can be 

generated. Although the principle of the gift 

points towards a postcapitalist society, gifts 

are today subsumed under capitalism and 

used for generating profit in the Internet 

economy. The Internet gift economy has a 

double character; it supports and at the same 

time undermines informational capitalism. 

Applications such as file-sharing software 

question the logic of commodities, whereas 

platforms such as Google and MySpace are 

characteristic for the capitalist gift economy. 

Internet 2.0 is characterized by this 

antagonism between information commodities 

and information gifts. 

The Internet gift commodity economy can 

be read as a specific form of what Dallas 

Smythe (1981/2006) has termed the audience 

commodity. He suggests that in the case of 

media advertisement models the audience is 

sold as a commodity. “Because audience 

power is produced, sold, purchased and 

consumed, it commands a price and is a 

commodity. (...) You audience members 

contribute your unpaid work time and in 

exchange you receive the program material 

and the explicit advertisements“ (Smythe, 

1981/2006, pp. 233, 238). Audiences would 

work, although unpaid; the consumption of the 

mass media would be work because it would 

result in a commodity, hence it would produce 

that commodity. Also the audience work 

would include “learning to buy goods and to 

spend their income accordingly“, the demand 

for the consumption of goods, and the 

reproduction of their own labour power 

(Smythe, 1981/2006, p. 243f). 

With the rise of user-generated content and 

free access social networking platforms like 

MySpace or Facebook and other free access 

platforms that yield profit by online 

advertisement, the web seems to come close 

to the accumulation strategies employed by 

capital on traditional mass media like TV or 

radio. The users who google data, upload or 

watch videos on YouTube, upload or browse 

personal images on Flickr, or accumulate 

friends with whom they exchange content or 

communicate online on social networking 

platforms like MySpace or Facebook, 

constitute an audience commodity that is sold 

to advertisers. The difference between the 

audience commodity on traditional mass 

media and on the Internet is that in the latter 

the users are also content producers, there is 

user-generated content, the users engage in 

permanent creative activity, communication, 

community building, and content-production. 

That the users are more active on the Internet 

than in the reception of TV or radio content is 

due to the decentralized structure of the 

Internet that allows many-to-many 

communication. Due to the permanent activity 

of the recipients and their status as 

prosumers, I would in the case of the Internet 

argue that the audience commodity is a 

prosumer commodity. The category of the 

prosumer commodity does not signify a 

democratization of the media towards 

participatory systems, but the total 

commodification of human creativity. Much of 

the time spent online produces profit for large 

corporations like Google, NewsCorp (which 

owns MySpace), or Yahoo (which owns 

Flickr). Advertisements on the Internet are 

frequently personalized. This is possible by 

surveilling, storing, and assessing user 

activities with the help of computers and 

databases. This is another difference to TV 

and radio, which due to their centralized 

structure provide less individualized content 

and advertisements. But also in the area of 

the traditional mass media one can observe a 

certain shift as e.g. in the case of pay per 

view, televotings, talkshows, and call-in TV 

and radio shows. In the case of the Internet 

the commodification of audience participation 

is easier to achieve than on other mass 

media. The rise of the Internet prosumer 

commodity also shows that the visions of 

critical theorists like Benjamin, Brecht, or 

Enzensberger of an emancipatory media 
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structure that emerges from prosumption has 

today been subsumed under capital. New 

media certainly carry a certain potential for 

advancing grassroots socialism, but this 

potential is antagonistically entangled into the 

dominant structures and it is unclear if the 

capitalist integument can be stripped off. 

Personalized advertisement on the Internet is 

an expression of the tendency towards what 

Deleuze (1995) has termed the “society of 

control“ as aspect of contemporary marketing 

and capitalism in the sense that individuals 

are activated to continuously participate in 

and integrate themselves into the structures of 

exploitation (cf. Fuchs 2008, p. 149f), during 

as well as outside of wage labour time.  

The more users make use of 

advertisement-based free online platforms 

and the more time they spend online 

producing, consuming, and exchanging 

content, communicating with others, the 

higher the value of the prosumer commodity 

they produce will become, the higher the 

advertisement prices will rise, and the higher 

the profits of the specific internet corporations 

will become. “The price that corporations pay 

for advertising spots on particular 

programmes is determined by the size and 

social composition of the audience it attracts“ 

(Murdock & Golding, 2005, p. 65). 

In Web 2.0, social relationships are 

commodified. Non-commercial non-profit open 

source platforms that focus on social and 

political networking pose an alternative. Social 

networking has possibilities for group-

formation and co-operation, but individualized 

communication and corporate interests shape 

its dominant form. The social potential that 

emerges from these sites could be channelled 

into collective political projects. 

The basic business models that dominate 

the Web are the advertising model, selling 

services to users, and combinations of the two 

(Fuchs, 2008). That the first model is the 

dominant one can be seen from the fact that 

nine out of the ten most accessed Web 

platforms make use of it for accumulating 

capital: 1. Yahoo!, 2. Google, 3. YouTube, 

4.+5. Windows Live Search and Microsoft 

Network (MSN), 6. Myspace, 8. Facebook, 9. 

Blogger, 10. Yahoo Japan (data from Alexa 

Global Top 500 (alexa.com), accessed on 

August 6, 2008). The only exception is 

Wikipedia (#7), which is non-profit oriented.  

Figure 1 shows the rapid growth of Internet 

advertising profits in the USA. These profits 

amounted to 21.2 billion US$ in 2007, which 

make up 11.0% of the total US advertising 

profits (Source: IAB Internet Advertising 

Revenue Report 2007). The online advertising 

profits were higher than the profits made by 

radio- and cable TV-advertising in 2007 and 

were only exceeded by profits in newspaper- 

and TV Distribution-advertising (Ibid.).  
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Figure 1: Internet Advertising Profits in the 

USA (Data Source: IAB Internet Advertising 

Revenue Report 2007, revenues in billion US$) 

Giving something for free to others is an idea 

that transcends capitalism because capitalism 

is based on exchange value, the exchange of 

money for commodities and commodities for 

money so that capital can be accumulated. 

Exchange negates freedom, giving without 

taking. Therefore the open access and open 

content principle anticipates a non-

commodified society, in which all goods are 

provided for free due to a high productivity 

that allows the maximization of free time. In 

such a society, information and other use 

values are no longer treated as individualized 

private property, but as collective property that 

is co-operatively produced. For Marx, 

communism was not the dictatorship of the 

proletarians (a phrase introduced by Engels), 

but a fully co-operative society. Marx speaks 

of communism as “the co-operative society 

based on common ownership of the means of 

production“ (MEW 19, p. 19), in which “the 

springs of co-operative wealth flow more 

abundantly” (MEW 19, p. 21). The example of 

social networking platforms and the 

accumulation strategy of the Internet gift 

commodity economy shows that gifting and 
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co-operation as transcendence do not stand 

outside of capitalism, but have become 

subsumed under capitalist commodification 

mechanisms. The very phenomenon that 

gives us hope for transformation at the same 

time is currently completely immanent to 

capitalism and functions as accumulation 

principle. To gain a transcendental dimension 

that allows going beyond capitalism, 

information gifts need to become part of 

political struggles for a communist, i.e. co-

operative, information society. 

The relation of immanence and 

transcendence is a foundational problem of 

critical theory. Another foundational problem 

is the relation of base and superstructure. 

This issue will be discussed next by taking a 

look at a debate between Nancy Fraser and 

Axel Honneth. 

4. The debate on redistribution and 

recognition: The problem, of base 

and superstructure in critical 

(information) theory 

4.1. Fraser and Honneth: The debate on 

redistribution and recognition as a 

reframing of the problem of base 

and superstructure in critical theory 

 

The question how economy (base) and 

polity/culture (superstructure) are related is an 

old problem of critical theory. It has recently 

been renewed by a debate within critical 

theory on the categories of redistribution of 

economic resources and recognition of 

cultural identities between Nancy Fraser and 

Axel Honneth (2003). Tables 5 and 6 

summarize the two approaches. 

Both Fraser and Honneth question the 

uncoupling of political demands for the 

recognition of identities from demands for 

redistribution.  

For Fraser, gender-, race-, and class-

domination are two-dimensional categories 

that have economic and cultural aspects. For 

her, all three categories are processes of 

malrecognition of status and maldistribution. 

“For practical purposes, then, virtually all real-

world axes of subordination can be treated as 

two-dimensional. Virtually all implicate both 

maldistribution and misrecognition in forms 

where each of those injustices has some 

independent weight, whatever its ultimate 

roots. To be sure, not all axes of 

subordination are two-dimensional in the 

same way, nor to the same degree. Some, 

such as class, tilt more heavily toward the 

distribution end of the spectrum; others, such 

as sexuality, incline more to the recognition 

end; while still others, such as gender and 

„race,‟ cluster closer to the center” (Fraser & 

Honneth, 2003, p. 25). 

Fraser treats economy and culture, 

maldistribution and malrecognition, as two 

equal levels of society and domination. Her 

position of perspectival dualism sees the two 

poles as impinging on one another (Fraser & 

Honneth, 2003, p. 64). Her approach is a form 

of interactive dualism, in which two 

phenomena are autonomous, but interact in 

certain cases. In contrast, in a dialectic 

relationship two phenomena form a 

differentiated unity in plurality, which means 

that they necessarily encroach each other and 

that there is a force that besides the 

difference creates a certain unity (cp. Holz, 

2005). My suggestion is to see the economy 

as the sphere of society that forms this unity 

in society and class as the process that forms 

this unity in processes of domination. 

Economy and class are foundations of society 

and domination. In contemporary society, you 

can act outside and without certain forms of 

malrecognition, for example by implementing 

gender parity or a fifty-fifty sharing of 

housework you can achieve gender equality in 

institutions and households without having 

necessarily to abolish the capitalist system. A 

capitalist system without patriarchy and 

racism is in principle imaginable, but not one 

without class. In such a system, men and 

women, people with different sexualities and 

different ethnic background are all recognized 

as being equally valuable for attaining 

positions as owners, managers, and workers. 

There is no status malrecognition based on 

gender, sexuality, or race, but certainly a 

class exploitation and class malrecognition, in 

which exploiters engage equally in exploiting 

labour. Gender and race always have a class 

aspect, but class exploitation (frequently, but) 

not always and not necessarily has aspects of 

patriarchy and racism. The economy is the 

foundation of society that forms a necessary, 
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but not a sufficient condition for the existence 

of the political and the cultural system. It sets 

limits and exerts pressures on these systems, 

which feed back onto the economic 

foundation. Equal recognition of certain 

identities is compatible with class exploitation. 

Especially in an age that is dominated by the 

neoliberal intensification of socio-economic 

inequality that affects ever more people, it is 

important to stress the specific role of class 

and the capitalist economy in contemporary 

society. Fraser argues for a unity of demands 

for recognition and redistribution in political 

struggles (“no redistribution without 

recognition”, “no recognition without 

redistribution”, Fraser & Honneth, 2003, pp. 

65f). This stress is important, but neglects that 

redistribution must always be a foundation for 

recognition, whereas cultural recognition of 

different identities is not always a foundation 

for redistribution, but can also act as a 

foundation for more socio-economic 

inequality, which shows a certain order of 

valences. Fraser refuses to ground her 

approach in one general normative principle, 

but wants to provide “multiple points of entry 

into social reality” (Fraser & Honneth, 2003, p. 

205). The problem with such an approach is 

that is establishes a plurality without unity. 

Fraser gives good examples for how class 

infuses racism and patriarchy (Fraser & 

Honneth, 2003, pp. 58, 64, 83f), whereas the 

examples with which she tries to show that 

sexual subordination impinges on class 

subordination are much less convincing 

(Fraser & Honneth, 2003, p. 65, 84).  

Axel Honneth in my opinion is right in 

pointing out that Fraser gives no reasons why 

she conceives society as consisting of 

economy and culture (Fraser & Honneth, 

2003, pp. 156, 179). One could especially add 

the political system because everyday 

processes do not only consist of economic 

production and cultural values, but also of the 

reaching of binding collective decisions, by 

which all members of collectives are affected. 

To be precise, one must say that Fraser 

mentions the possibility of a political realm of 

society that is confronted by the problem of 

political marginalization that can be solved by 

processes of democratization (Fraser & 

Honneth, 2003, p.  68). But she only 

introduces this idea ex-post as concluding 

reflection, after having introduced social 

theory foundations that focus on economy and 

culture and where political aspects are 

missing. 

Fraser argues for deep economic and 

cultural transformations. In the economic 

realm, this would be the perspective of 

socialism: “In today‟s neoliberal climate 

especially, it is important to retain the general 

idea of economic transformation, even if we 

are currently uncertain of its precise 

institutional content” (Fraser & Honneth, 2003, 

p. 75). Fraser‟s cultural deconstructivism in 

my opinion is too radical. It suggests that all 

status distinctions are “oppressive per se” 

(Fraser& Honneth, 2003, p. 76). The danger 

here is that difference as such is considered 

as always oppressive, and that the goal is not 

only to blur the boundaries, but to eliminate 

the differences between men and women, 

homosexual and heterosexual, animals and 

humans, technology and humans as is 

suggested e.g. by cyborg-politics, the animal 

liberation movement, or actor network theory. 

Certain differences are sources of oppression 

in stratified societies, but can be a source of 

pleasure in a liberated society. The problem is 

not difference as such, but oppressive 

difference. Especially the blurring of the 

boundaries between humans, animals, and 

technologies, as undertaken by cyborg theory, 

animal liberation activists, and actor network 

theory, is a dangerous endeavour because it 

risks reducing humans to the status of 

animals or machines in an instrumental, anti-

humanist and potentially biologistic or 

technocratic way that could erect new fascist 

forms of domination. 
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Table 5: Nancy Fraser‟s Perspectival Dualism (Fraser & Honneth, 2003, chapter 1)

Sphere of 
Society 

Moral Values Problems Political Process Principle(s) of 
Morality 

Economy Distributive justice: “The 
distribution of material 
resources must be such 
as to ensure participants‟ 
independence and 
„voice‟. (..) It precludes 
forms and levels of 
economic dependence 
and inequality” (p. 36). 

Class subordination: socio-
economic inequality and 
maldistribution (pp. 13, 19), 
“social arrangements that 
institutionalize deprivation, 
exploitation, and gross 
disparities in wealth, income, 
and leisure time, thereby 
denying some people the 
means and opportunities to 
interact with others as peers” 
(p. 36). 

Redistribution of 
wealth: class 
politics 

Participatory parity: 
“According to this 
norm, justice requires 
social arrangements 
that permit all (adult) 
members of society to 
interact with one 
another as peers” (p. 
36). 

Culture Reciprocal recognition, 
status equality: 
Institutionalized patterns 
“constitute actors as 
peers, capable of 
participating on a part 
with one another in social 
life”  (p. 29). 

Status subordination: cultural 
domination, misrecognition of 
status, disrespect for 
identities (pp. 13, 19), 
“Institutionalized patterns of 
cultural value constitute 
some actors as inferior, 
excluded, wholly other, or 
simply invisible” (p. 29). 

Recognition of 
different identities: 
identity politics 
(gender, sexuality, 
nationality, 
ethnicity, race) 

 

Table 6: Axel Honneth‟s Normative Monism (Fraser & Honneth, 2003, chapter 2) 

Sphere of 
Society 

Moral Values Problems Political Process Principle(s) of 
Morality 

Intimate 
relationships 

Love: 
Recognition of 
needs 

Denial of 
emotional 
attachment or 
disrepect of a 
person‟s physical 
integrity 
(Honneth, 1992, 
pp. 193, 190) 

Surplus of validity of recognition of 
love (socialization): “Moral progress 
in the sphere of love might then 
mean a step-by-step elimination of 
the role-clichés, stereotypes, and 
cultural ascriptions that structurally 
impede adaptation to others‟ needs” 
(p. 188) 

Recognition of needs, 
emotional recognition, 
love 

Legal relations Legal equality: 
Recognition of 
equal legal 
treatment 

Structural 
exclusion from or 
denial of the 
possession of 
certain rights 
(Honneth. 1992, 
pp. 190, 194) 

Surplus of validity of recognition of 
legal equality (legalization): 
“expanding the principle of equal 
legal treatment” (p. 188) 

Recognition of legal 
equality, universalism 

Labour Social esteem: 
Recognition of 
achievements 

Denial of social 
acceptance that 
enables self-
esteem 
(Honneth, 1992, 
pp. 191, 195) 

Surplus of validity of recognition of 
social esteem: Moral progress in the 
sphere of social esteems means 
“radically scrutinizing the cultural 
constructions that, in the industrial-
capitalist past, saw to it that only a 
small circle of activities were 
distinguished as „gainful 
employment‟” (p. 188) 

Recognition of 
achievements, 
solidarity, sympathy 
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Nancy Fraser grounds a pluralistic theory of 

society that is missing a certain sense for 

unity. But she is also right in my opinion in 

arguing that Axel Honneth advances “a 

reductive culturalist view of distribution” 

(Fraser & Honneth, 2003, p. 34). Honneth 

argues that with the exception of Habermas 

and Gramsci, critical theory has had a 

tendency to anti-normativism (Fraser & 

Honneth, 2003, pp. 128f). The greatest 

problem for humans would be the “withdrawal 

of social recognition, in the phenomena of 

humiliation and disrespect” (Fraser & 

Honneth, 2003, p. 134). Whereas Fraser 

wants to base critical theory on two equal dual 

categories, redistribution and recognition, 

Honneth looks for a normative monism that is 

based on one central category, the one of 

recognition. He bases his theory on the 

assumption that humans are psychological 

beings that strive for “self-confidence, self-

respect, and self-esteem” (Honneth, 1992, p. 

196) and suffer if they are disrespected. A 

moral-theoretical monism would be needed 

because “the central institutions of even 

capitalist society require rational legitimation 

through generalizable principles of reciprocal 

recognition, their reproduction remains 

dependent on a basis of moral consensus – 

which thus possesses real primacy vis-à-vis 

other integration mechanisms” (Fraser & 

Honneth, 2003, p. 157). He subdivides 

recognition into three forms (love, equality, 

achievement). Honneth argues that especially 

achievement has been problematic right from 

the start of modern society because it is part 

“of an influential ideology insofar as it simply 

expressed the one-sided value horizon of 

those social groups which, because they 

possessed capital, had the means to 

reorganize economic reproduction. Thus, 

what „achievement‟ means, and what 

guarantees a just distribution of resources, 

was measured right from the start against an 

evaluative standard whose highest reference 

point was investment in intellectual 

preparation for a specific activity” (Fraser & 

Honneth, 2003, p. 147). Distribution struggles 

are for Honneth “a specific kind of struggle for 

recognition, in which the appropriate 

evaluation of the social contributions of 

individuals or groups is contested” (Fraser & 

Honneth, 2003, p. 171). The overall aim of 

society for Honneth is “enabling individual 

self-realization” (Fraser & Honneth, 2003, p. 

177).  

For Honneth, morality is the foundation of 

society. This assumption explains his strong 

emphasis on recognition. Protest would be 

based on “moral conviction” (Fraser & 

Honneth, 2003, p. 157). Fraser accordingly 

argues that Honneth inflates the concept of 

recognition “beyond all recognition” (Fraser & 

Honneth, 2003, p. 201). She characterizes his 

approach as “moral psychology of prepolitical 

suffering” (Fraser & Honneth, 2003, p. 202). 

There are certainly values and conflicting 

values in all social relations and struggles. So 

for example workers striking for wage 

increases or against lay-offs have different 

values than their employers. Nonetheless the 

central aspect of the conflict is not the 

definition of values, but the distribution of 

money. An immediate need for survival that 

has become threatened drives the protests, 

not conflicting value patterns, which are a 

result of objective material conditions. 

Certainly all institutions, as argued by 

Honneth, have moral aspects, but also all of 

them have economic aspects, there are no 

institutions without resources. Value patterns 

determine how these resources are 

distributed, but in order to form such values, 

resources first need to exist.   

Honneth criticizes Fraser for her 

ungrounded assumption of economy and 

culture as the two spheres of society. But in 

his own approach, he also does not argue 

why he assumes the existence of the three 

spheres of personal relations, law, and labour. 

These three spheres could roughly be 

equated to culture, politics, and economy. But 

civil society is missing in the political system, 

and the cultural system lacks institutions such 

as the mass media, the education system, 

science, the medical system, or religion. 

Honneth provides just like Fraser an 

incomplete and ungrounded model of society.  

Despite his monistic claim, Honneth argues 

in the end that his conception of justice is 

pluralistic because it is based on three 

principles (Fraser & Honneth, 2003, p. 258). 

There is a strange and unresolved tension 

between monistic recognition and pluralism in 

Honneth‟s approach. If his intention were to 
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argue dialectically, then he could say that 

monism and pluralism can be dialectically 

united in the figure of unity in plurality (a 

plurality of spheres and principles united by 

the category of recognition), but he does not 

do that. It is the other way round with Fraser: 

She argues for a pluralistic approach with two 

spheres, but ends up postulating one overall 

principle of participatory parity without arguing 

dialectically. 

4.2. Base and superstructure 

reconsidered: Towards a dialectical 

model of Society and a dialectic-

materialistic moral philosophy 

How should the relation of base and 

superstructure be best conceived?  

Models of society that see society as being 

composed of independent subsystems, such 

as Luhmann‟s (1984) theory of functional 

differentiation, face the problem of explaining 

phenomena that are characteristic for the 

global network society. So they e.g. cannot 

adequately grasp in his theory that today 

economic logic influences large parts of 

society. In contrast to reductionistic and 

relativistic social theories, dialectical social 

theories have proved successful in conceiving 

society as being composed of relative 

autonomous subsystems that all have their 

own specificity, but nonetheless depend on 

each other and influence each other. The 

subsystems are conceived as distinct and at 

the same time mutually interdependent, which 

is the fundamental logical figure of dialectical 

thinking.  

Society can be conceived as consisting of 

interconnected subsystems that are not 

independent and based on one specific 

function they fulfil, but are open, 

communicatively interconnected, and 

networked. The ecological system, the 

technological system, the economic system, 

the political system, and the cultural system 

can be conceived as the subsystems of a 

model of society (Fuchs, 2008, cf. figure 2). 

Why exactly these systems? In order to 

survive, humans in society have to 

appropriate and change nature (ecology) with 

the help of technologies so that they can 

produce resources that they distribute and 

consume (economy), which enables them to 

make collective decisions (polity), form 

values, and acquire skills (culture). The core 

of this model consists of three systems 

(economy, polity, culture). This distinction can 

also be found in other contemporary 

sociological theories: Giddens (1984, pp. 28–

34) distinguishes economic institutions, 

political institutions, and symbolic orders/ 

modes of discourse as the three types of 

institutions in society. Bourdieu (1986) speaks 

of economic, political, and cultural capital as 

the three types of structures in society. Jürgen 

Habermas (1981) differentiate between the 

lifeworld, the economic system, and the 

political system. Each of these systems is 

shaped by human actors and social structures 

that are produced by the actors and condition 

the actors‟ practices. Each subsystem is 

defined and permanently re-created by a 

reflexive loop that productively interconnects 

human actors and their practices with social 

structures.  

 

Figure 2: Society as dynamic, dialectical 

system (Source: Fuchs, 2008) 

The economic system can only produce 

goods that satisfy human needs by human 

labour power that makes use of productive 

and communication technologies in order to 

establish social relations and change the state 
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of natural resources. The latter are 

transformed into economic goods by the 

application of technologies to nature and 

society in labour processes. Hence the 

economy is based on a dialectic of natural 

resources and labour that is mediated by 

technology. We hence can argue that socially 

transformed nature and technology are 

aspects of the economic system. 

This allows us to make a distinction 

between the base and the superstructure of 

society. The economic base is constituted by 

the interplay of labour, technology, and nature 

so that economic goods are produced that 

satisfy human needs. The superstructure is 

made up by the interconnection of the political 

and the cultural system so that immaterial 

goods emerge, which allow the definition of 

collective decisions and societal value 

structures. Does it make sense to speak of 

base (nature, technology, economy) and 

superstructure (polity, culture) in society, or 

does this mean that one reduces all social 

existence to economic facts? The 

superstructure is not a mechanic reflection, 

that is, a linear mapping, of the base, that is, 

the relations and forces of production. It 

cannot be deduced from or reduced to it. 

Orthodox Marxism for a long time did not 

realize this. That the base is not the mechanic 

reflection of the superstructure has for a long 

time not been realized by Idealism. All human 

activity is based on producing a natural and 

social environment; it is in this sense that the 

notion of the base is of fundamental 

importance. We have to eat and survive 

before we can and in order to enjoy leisure, 

entertainment, arts, and so on. We will survive 

for a while without leisure, art, entertainment, 

education, and decision-making, but only for a 

very short time without water and food. This 

shows that the economy is more fundamental 

and grounding in society than the political and 

the cultural system. The base is a 

precondition, a necessary but not sufficient 

condition for the superstructure. The 

superstructure is a complex, nonlinear 

creative reflection of the base, the base a 

complex, nonlinear creative reflection of the 

superstructure. This means that both levels 

are recursively linked and produce each other; 

economic practices and structures trigger 

political and cultural processes; cultural and 

political practices and structures trigger 

economic processes. The notion of creative 

reflection grasps the dialectic of chance and 

necessity/indetermination and determination 

that shapes the relationship of base and 

superstructure. There is not a content of the 

superstructure that is “predicted, prefigured 

and controlled” by the base; the base, as 

Raymond Williams in his famous paper on 

Base and Superstructure in Marxist Cultural 

Theory says, “sets limits and exerts pressure” 

on the superstructure (Williams, 2001, p. 165). 

Stuart Hall (1983) has in this context spoken 

of a determination in the first instance exerted 

by the economic system on superstructures. 

What are the implications of a dialectical 

model of base and superstructure for the 

notion of information? If we conceive 

information as an integrative notion, then it 

must dialectically stretch across base and 

superstructure. This means that it is neither 

just an economic resource (e.g. information 

technology), nor just ideas, but should best be 

conceived as both objective and subjective. 

This can be achieved by defining information 

as a process of cognition, communication, 

and co-operation (Hofkirchner, 2002; Fuchs, 

2008). It is a relationship that connects agents 

in a productive way so that they can produce 

novelty. It is the dynamic aspect of social 

systems. This then means that all three 

outlined subsystems have aspects of 

information, aspects of cognition, 

communication, and co-operation: In order to 

produce goods, humans need plans, 

communicative co-ordination of production, 

and co-operative labour processes. In order to 

take collective decisions, political opinions, 

political interaction, and actual decision-

procedures involving many actors are needed. 

In order to establish collective norms, 

individual worldviews, moral discourse, and 

the emergence of collective identities are 

needed. A critical theory of information 

questions conditions, in which structural 

resources such as property, decision-making 

capacities, value definition-capacities are 

asymmetrically distributed, certain actors are 

excluded from participation, and the one 

derive benefits at the expense of others. 

We can speak of participation in cases, 

where humans are enabled by technologies, 

resources, organizations, and skills to design 



280 Christian Fuchs 

CC: Creative Commons License, 2009. 

and manage their social systems all by 

themselves and to develop collective visions 

of a better future so that the design of social 

systems can make use of their collective 

intelligence (Fuchs, 2008). A participatory 

social system is a system, in which power is 

distributed in a rather symmetrical way, that 

is, humans are enabled to control and acquire 

resources such as property, technologies, 

social relationships, knowledge, and skills that 

help them in entering communication and 

cooperation processes in which decisions on 

questions that are of collective concern are 

taken. Providing people with resources and 

capacities that enable responsible and critical 

activity in decision-making processes is a 

process of empowerment; participation is a 

process of empowering humans. 

How are participation, co-operation, and 

sustainability connected? Participation is 

structure-oriented, it is a process in which 

social structures are designed in such a way 

that individuals are included in the constitution 

of the social systems they live in and actually 

take part in these constitution processes. Co-

operation is an intersubjective process within 

participatory structures. Participation is a 

logical and necessary, but not sufficient 

precondition for co-operation. Co-operation is 

the social process by which sustainable 

systems can be produced. Sustainability 

concerns the long-term form and effects of a 

social system. Participation means the 

structural enablement, co-operation the 

intersubjective social process, sustainability 

the long-term condition and effects of social 

systems, in which all benefit and have a good 

life. Abstractly spoken, a participatory, co-

operative, and sustainable society is a society 

that guarantees a good life for all. A 

participatory, co-operative and sustainable 

information society (PCSIS) is a society in 

which knowledge and technology are together 

with social systems shaped in such ways that 

humans are included in and self-determine 

their social systems collectively, interact in 

mutually benefiting ways, and so bring about 

a long-term stability that benefits all present 

and future generations and social groups. 

Such a society is necessarily non-capitalistic 

and non-dominative. The next table shows the 

various dimensions of such a society. 

Recognition in this model is a cultural 

process that produces wisdom. Redistribution 

can be considered as not just an economic 

process, but as the process of establishing a 

more participatory society by redistributing 

economic resources, power, and definition-

capacities from dominant groups to oppressed 

groups. Recognition is a cultural redistribution 

process. But these processes are not 

independent. Similarly, democratization is a 

redistribution of political power. Establishing a 

more fair society requires as a material 

foundation the redistribution of economic 

resources. A just society can only be a 

society, in which private property of the 

means of production cease to exist and all 

humans have enough material resources to 

live in wealth. Equity is a foundation for 

redistribution on the superstructure. 

Superstructural redistribution without 

redistribution at the base is an incomplete 

process, just like the other way around. 

Political redistribution means to give power to 

the powerless. A free society is one, in which 

all affected persons are involved in decision-

making. Cultural redistribution means to 

abolish cultural status hierarchies that 

privilege the worldviews of certain groups or 

individuals in the formation of collective 

identities. A society is only wise if all people 

can have a voice that is heard and is active 

part of collective identity-formation processes. 

Class relations play an important role in this 

moral-philosophical model because the 

establishment of a more participatory society 

requires as a foundation material equity, i.e. 

the abolition of class. Without economic 

resources, people will not have influence in 

decision-making and cultural recognition 

becomes an empty phrase. But equity is not 

enough. It is a necessary, but not a sufficient 

condition for a participatory society. Collective 

decision-making and collective identity 

formation require resources as their 

foundations. If these processes shall be free 

and wise, then first of all the establishment of 

a classless society is needed. Democracy and 

identity politics are empty phrases in a 

capitalist society if they do not acquire an anti-

capitalist dimension. 
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Table 7: Dimensions of a moral philosophy that is based on immanent transcendence 

Dimension Definition 

Ecology: preservation Under the condition of ecological preservation, nature is treated by 
humans in ways that allow flourishing of natural systems, i.e. the 
autopoiesis of living systems is maintained and not artificially 
interrupted or destroyed and natural resources are preserved and not 
depleted. 

Technology: human-centredness That technology is human-centred means that technological systems 
should help humans in solving problems, fit their capabilities, practices 
and self-defined needs, support human activities and co-operation, and 
involve users in definition, development, and application processes. 

Economy: equity Economic equity means that there is wealth for all, i.e. defined material 
living standards should be guaranteed for all as a right, nobody should 
live in poverty, and the overall wealth should be distributed in a fair way 
so to avoid large wealth and income gaps between the most and the 
least wealthy. 

Polity: freedom Freedom can in line with the critical-realist thinking of Roy Bhaskar 
(1993) be conceived as the absenting of domination, i.e. the 
asymmetrical distribution of power, so that humans are included and 
involved in defining, setting, and controlling the conditions of their lives. 
It is the absenting of constraints on the maximum development and 
realization of human faculties. Freedom then means the maximum use 
and development of what C.B. Macpherson (1973) has termed human 
developmental power. 

Culture: wisdom A culture is wise if it allows the universal sharing and co-operative 
constitution of knowledge, ideas, values, norms, and sets standards 
that allow literacy and the attainment of educational skills for all, 
physical and mental health of all, the maximization of life time in health 
for all, communicative dialogue in which all voices are heard and 
influential, a culture of understanding that allows finding common 
values without compromising difference (unity in diversity), the 
experience of entertainment, beauty, the diversity of places, mental 
challenge and diversity, physical exercise for all, and building 
communities, relations, love, and friendships for all. 

 

The dimensions of participation do not exist 

independently, but are interdependent, i.e. a 

lack of a certain dimension eventually will 

have negative influences on other 

dimensions, whereas enrichment of one 

dimension will provide a positive potential for 

the enrichment of other dimensions. So for 

example, people who live in poverty are likely 

to not show much interest in political 

participation. Another example is that an 

unsustainable ecosystem advances an 

unsustainable society and vice versa: If man 

pollutes nature and depletes non-renewable 

natural resources problems, i.e. if he creates 

an unhealthy environment, problems such as 

poverty, war, totalitarianism, extremism, 

violence, crime, etc. are more likely to occur. 

The other way round a society that is shaken 

by poverty, war, a lack of democracy and 

plurality, etc. is more likely to pollute and 

deplete nature. So sustainability should be 

conceived as being based on the dialectic of 

ecological preservation, human-centred 

technology, economic equity, political 

freedom, and cultural wisdom. 

5. An application of critical 

information theory – ideology 

critique of information 

How people talk about certain things, i.e. 

which categories they use and in which 

situations, is framed by their worldviews, i.e. 

by their basic outlooks of what they consider 
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good and bad, desirable and undesirable, 

necessary and unnecessary. These 

worldviews in a certain moment of society are 

shaped by the history of an individual‟s 

socialization patterns that have accumulated 

and produced certain emergent moral 

qualities. Morals are not static, have a 

potential to develop based on new 

socialization patterns, but they are also not 

fully dynamic, i.e. there is a certain continuity 

of morals as long as they are not shaken by 

experiences that transform our lives 

fundamentally. Our worldviews are shaped by 

our positions in class relations, power 

relations, and collective identities that are 

again based on the dialectic of continuity and 

discontinuity. Individual morals are shaped by 

the morals and identities of the groups that we 

enter continuously and they to certain degrees 

shape and maintain group morals and 

identities in recursive processes (Fuchs, 

2008, chapter 3). 

If worldviews shape our basic behaviour 

and how we confront the world, then 

academia is not a value-neutral system, but 

the academic categories, models, theories, 

principles and methods that we construct, 

use, apply, revise, and criticize are shaped by 

our basic world outlooks. There are reasons 

why we use or do not use a certain category. 

There are reasons why we define a category 

in a certain way and not in another. Therefore 

there are also reasons why information is 

defined in certain ways. Ideology critique of 

information means to uncover the worldviews 

that underlie the notion of information. For 

doing so, one first needs to know what an 

ideology actually is. 

The discussion of the concept of ideology 

and of ideology critique has been most 

intensively carried out by Marxist theory. The 

notion was already important in the works of 

Marx and has been subsequently elaborated 

by Marxian scholars. The Marxian concept of 

ideology is based on a realist onto-

epistemology, i.e. the grounded assumption 

that reality exists objectively and that 

academic scholars are able to describe and 

analyze society as it is. Grasping society as it 

is and as it could and should be, is seen as 

the foundation for judgements about 

worldviews, theories, and knowledge that are 

distorted, i.e. that claim that reality should be 

or can only be organized in a certain way that 

is different from its true actual or potential 

state. Ideology critique sees such claims as 

representations of repressive interests. 

Engels argues that ideas are “reflections – 

true or distorted – of reality” (MEW 20, p. 

573). If ideas can be distorted, this means that 

objective reality can be represented in false, 

non-identical forms in consciousness. By 

comparing ideology to a camera obscura, 

Marx points out that ideology misrepresents 

reality so that fictive ideas are considered as 

primary and the world is turned on its head: “If 

in all ideology men and their circumstances 

appear upside-down as in a camera obscura, 

this phenomenon arises just as much from 

their historical life-process as the inversion of 

objects on the retina does from their physical 

life-process“ (MEW 3, p. 26). 

For Marx, ideology is the expression of 

dominant class interests and the attempt to 

control the dominated: “The ideas of the ruling 

class are in every epoch the ruling ideas, i.e. 

the class which is the ruling material force of 

society, is at the same time its ruling 

intellectual force. The class which has the 

means of material production at its disposal, 

has control at the same time over the means 

of mental production, so that thereby, 

generally speaking, the ideas of those who 

lack the means of mental production are 

subject to it“ (MEW 3, p. 46). ”Morality, 

religion, metaphysics, all the rest of ideology“ 

are characterized by Marx as ”phantoms 

formed in the human brain“ (MEW 3,  pp. 26f). 

Already in the well-known Introduction to A 

Contribution to the Critique of Hegel’s 

Philosophy of Right, Marx saw religion as 

ideology that results in ”an inverted 

consciousness of the world“ and functions as 

”opium of the people “ (MEW 1, p. 378). 

The insight that ideology distorts reality was 

later preserved and expanded in the chapter 

on the Fetishism of Commodities in Capital, 

Volume 1 (MEW 23, pp. 85-98). “A commodity 

is therefore a mysterious thing, simply 

because in it the social character of men‟s 

labour appears to them as an objective 

character stamped upon the product of that 

labour; because the relation of the producers 

to the sum total of their own labour is 

presented to them as a social relation, 
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existing not between themselves, but between 

the products of their labour“ (MEW 23: 86). 

Marx assumes that the commodity character 

of goods conceals that these goods exist only 

because they are produced by human labour 

in class relations. The “phantasmagoric” 

impression that commodity, capital, and 

money are natural forms of existence that do 

not have societal foundations would be 

created. Marx here again speaks of “mist-

enveloped regions of the religious world“ 

(MEW 23, p. 86), his initial critique of religion 

is extended to capitalism in order to show that 

the commodity and capital forms are 

manipulative and distort reality. The fetish 

character of commodities also applies to the 

capitalist mass media: The forms of 

domination of capitalism are naturalized by 

the media and are portrayed as being 

unchangeable, it is concealed that they have 

a historic character, can be transformed by 

social struggles, and are the result of societal 

development and social relations. 

The Hungarian philosopher Georg Lukács 

(1923/1972) has argued that bourgeois 

ideology tries to present the existence of 

capitalism as an unhistorical law that cannot 

be changed: “The objective forms of all social 

phenomena change constantly in the course 

of their ceaseless dialectical interactions with 

each other. The intelligibility of objects 

develops in proportion as we grasp their 

function in the totality to which they belong. 

This is why only the dialectical conception of 

totality can enable us to understand reality as 

a social process. For only this conception 

dissolves the fetishistic forms necessarily 

produced by the capitalist mode of production 

and enables us to see them as mere illusions 

which are not less illusory for being seen to be 

necessary. These unmediated concepts, 

these „laws‟ sprout just as inevitably from the 

soil of capitalism and veil the real relations 

between objects. They can all be seen as 

ideas necessarily held by the agents of the 

capitalist system of production. They are, 

therefore, objects of knowledge, but the object 

which is known through them is not the 

capitalist system of production itself, but the 

ideology of its ruling class. Only when this veil 

is torn aside does historical knowledge 

become possible. For the function of these 

unmediated concepts that have been derived 

from the fetishistic forms of objectivity is to 

make the phenomena of capitalist society 

appear as supra-historical essences. The 

knowledge of the real, objective nature of a 

phenomenon, the knowledge of its historical 

character and the knowledge of its actual 

function in the totality of society form, 

therefore, a single, undivided act of cognition” 

(Lukács, 1923/1972, pp. 13f).  

Ideology would also be immanent in the 

economic forms of capitalism itself. What 

Marx termed the fetish character of 

commodities is termed reification by Lukács: 

“The fetishistic character of economic forms, 

the reification of all human relations, the 

constant expansion and extension of the 

division of labour which subjects the process 

of production to an abstract, rational analysis, 

without regard to the human potentialities and 

abilities of the immediate producers, all these 

things transform the phenomena of society 

and with them the way in which they are 

perceived” (Lukács, 1923/1972, p. 6). 

The Italian Marxist Antonio Gramsci added 

to Marx‟s theory of ideology the insight that 

ideology is not simply imposed by dominant 

groups on the dominated, but that the latter 

also agree to domination by refusing to resist, 

by hoping to gain advantages by supporting 

domination, or by not seeing through the 

presented lies so that as a result they consent 

to their own oppression. Hegemony means in 

this context the “‟spontaneous‟ consent of the 

masses who must „live‟ those directives, 

modifying their own habits, their own will, their 

own convictions to conform with those 

directives and with the objectives which they 

propose to achieve” (Gramsci, 1971, p. 266). 

Louis Althusser (1971/1994) stressed that 

ideology is a “system of the ideas and 

representations which dominate the mind of a 

man or a social group” (p. 120) and that 

“ideology represents the imaginary 

relationship of individuals to their real 

conditions of existence” (p. 123). “We observe 

that the structure of all ideology, interpellating 

individuals as subjects in the name of a 

Unique and Absolute Subject is speculary, i.e. 

a mirror-structure, and doubly speculary: this 

mirror duplication is constitutive of ideology 

and ensures its functioning. Which means that 

all ideology is centred, that the Absolute 

Subject occupies the unique place of the 
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Centre, and interpellates around it the infinity 

of individuals into subjects in a double mirror-

connexion such that it subjects the subjects to 

the Subject” (p. 134). For Althusser, 

ideologies are relations and ways of thinking, 

acting, believing, convincing, and coercing 

that do not represent reality as it is, but ideas 

and interests of dominative groups that want 

to define reality in a certain way and convince 

subordinate groups to see reality the same 

way so that they do not resist domination and 

their own subordination. Someone who 

favours a certain ideology takes part in certain 

practices (going to church, meetings, 

consumption of information and culture, etc). 

These practices show for Althusser that 

ideologies have a material existence and are 

not just ideas. That ideology calls human 

beings as subjects in the name of a higher 

subject (interpellation) means that ideology 

tries to convince or coerce an individual to 

believe in the superiority of a certain force 

(God, leader, state, boss, guru, money, 

market, etc) and to submit its actions and 

thinking to the will of this absolute subject. 

The Frankfurt School has argued that with 

the establishment of 20
th
 century capitalism, 

the mass media and culture have taken on 

commodity form in a way that simplifies and 

distorts reality, keeps people calm by 

preoccupying them with light entertainment. 

Consciousness would become instrumental 

like a machine, reflection would be substituted 

by standardized automatic reactions so that 

potential alternatives to existing society would 

no longer be thought and would therefore 

become unlikely. “Each single manifestation 

of the culture industry inescapably reproduces 

human beings as what the whole has made 

them. And all its agents, from the producer to 

the women‟s organization, are on the alert to 

ensure that the simple reproduction of mind 

does not lead on to the expansion of mind” 

(Horkheimer & Adorno, 1944/2002, p. 100). 

“Just as a child repeats the words of his 

mother, and the youngster the brutal manners 

of the elders at whose hands he suffers, so 

the giant loud-speaker of industrial culture, 

blaring through commercialized recreation 

and popular advertising – which become more 

and more indistinguishable from each other – 

endlessly reduplicates the surface of reality” 

(Horkheimer, 1947/1974, p. 96). Herbert 

Marcuse spoke in this context of the 

emergence of one-dimensional 

consciousness and as a result of a one-

dimensional society: “In a specific sense 

advanced industrial culture is more ideological 

than its predecessor, inasmuch as today the 

ideology is in the process of production itself. 

In a provocative form, this proposition reveals 

the political aspects of the prevailing 

technological rationality. The productive 

apparatus and the goods and services which 

it produces „sell‟ or impose the social system 

as a whole. The means of mass transportation 

and communication, the commodities of 

lodging, food, and clothing, the irresistible 

output of the entertainment and information 

industry carry with them prescribed attitudes 

and habits, certain intellectual and emotional 

reactions which bind the consumers more or 

less pleasantly to the producers and, through 

the latter, to the whole. The products 

indoctrinate and manipulate; they promote a 

false consciousness which is immune against 

its falsehood. And as these beneficial 

products become available to more individuals 

in more social classes, the indoctrination they 

carry ceases to be publicity; it becomes a way 

of life. It is a good way of life - much better 

than before - and as a good way of life, it 

militates against qualitative change. Thus 

emerges a pattern of one-dimensional thought 

and behavior in which ideas, aspirations, and 

objectives that, by their content, transcend the 

established universe of discourse and action 

are either repelled or reduced to terms of this 

universe” (Marcuse, 1964b, pp. 11f). 

Much more could be said about the Marxist 

theory of ideology (cf. the contributions in 

Žižek, 1994), but there is not the space to do 

so here and therefore the discussion needs to 

be confined to some key thinkers. An ideology 

is a process, in which dominative groups 

address dominated groups and individuals, at 

which expense they maintain privileges and 

control of resources, with a system of ideas 

that tries to justify the existing conditions and 

forestall change. The dominated respond to 

this address by reproducing it largely or partly 

or by neglecting it and developing alternative 

interpretations and ideas that guide 

resistance. In any case, there will be a 

response by the dominated in the form of 

material practices. It is not predetermined, but 
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conditioned how these response practices 

look like. It is more likely that hegemonic than 

counter-hegemonic practices will emerge 

because dominant groups and individuals 

tend to make use of continuous structures 

(education, propaganda, mass media, 

religion, associations, etc) that try to secure a 

positive response. Saying yes to ideologies is 

easier than saying no. Successful ideologies 

produce and reproduce false consciousness, 

i.e. a state of mind that considers conditions 

that favour the one at the expense of the 

others as acceptable. True consciousness in 

contrast is one that aims at conditions from 

which all benefit. Such a state can also be 

described as the condition of participatory 

democracy (Macpherson, 1973).  

Ideologies operate in one of the following 

ways:  

 

 Reduction of problems to underprivileged 

persons or groups of persons or single 

subsystems: Single subsystems of society 

or underprivileged groups that are 

themselves victims of the system are 

presented as the causes of problems, 

which implies that they should be 

eliminated. Problems are reduced to 

persons or other particularistic entities in 

order to forestall changing the true causes.  

This is for example the logic of racism. 

Higher complexity and interconnection of 

singularities to other phenomena and 

systems are ignored. 

 Reductionistic fetishism: Things are 

presented as solutions for problems so that 

the underlying social relations that produce 

and reproduce these things are ignored 

(fetishism). Problem solutions are reduced 

to things. This is for example the case in 

technological determinism (technologies 

are presented as problem solvers) or 

consumerism (the idea of shopping and the 

promise of owning commodities is 

presented as liberating and as source of 

happiness). 

 Holistic automatism: Problems are 

presented as non-problems by trying to 

install a belief in the inner development of 

the existing system towards frictionless 

development. It is assumed that the system 

always has the capacity to solve its own 

problems, that one should just wait and do 

nothing, and that there can be no 

breakdown. The logic of neoliberalism that 

is based on the belief that markets are the 

best way of organizing all aspects of 

economy and society is an example. 

 Dualistic denouncement or denial of 

possible alternatives: Existing society is 

presented as the best possible society. In a 

dualistic sense the possible future is split 

off from the present as unthinkable or 

unrealizable. Certain developments are not 

considered likely or simply ignored. 

 Dualistic pluralization: Various goals are 

postulated without seeing that they might 

conflict. Multiple causalities are applied that 

are separated and not connected to each 

other.  

 There can be any combination of these 

elements. 

 

Based on this notion of ideology, some first, 

preliminary, non-conclusive aspects of the 

ideology critique of information can be 

outlined. For Lukács, legitimatizing reification 

(Verdinglichung, treating somebody like a 

thing or relegating him or her to the status of a 

thing) and the effects of reification on 

consciousness (false consciousness) are the 

central ideological processes. Reification 

means “that a relation between people takes 

on the character of a thing and thus acquires 

„phantom objectivity‟, an autonomy that seems 

so strictly rational and all-embracing as to 

conceal every trace of its fundamental nature: 

the relation between people” (Lukács, 

1923/1972, p. 83). Objective notions of 

information, such as the classical Shannon-

Weaver model, see information as a thing that 

can be treated in certain ways. It can be no 

accident that such a definition has become 

the mainstream model of information in the 

Western world during the 20
th
 century. If 

information is seen as a thing, then it is 

obvious to argue that it should be treated as a 

commodity. Just like humans, who sell their 

labour power as commodities, milk that is sold 

in a shop, cars that are sold by car dealers, or 

stocks that are sold on financial markets. The 

objective notion of information is the 

foundation of the rise of information 

technologies (IT) that are based on the 

computer and therefore on binary logic. IT has 
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become an important commodity itself, and a 

medium of advertisement for commodities, 

and the selling and transport of information 

commodities. Therefore information in its IT 

form is close to the commodity form and has 

therefore undergone a process of reification 

that can also be termed commodification 

(Fleissner 2006). Commodification, i.e. the 

treatment of social relations as commodities, 

certainly is not the only type of reification 

today. One can for example see rape, 

warfare, media manipulation, racism and 

xenophobia, etc. as other forms. But 

commodification is certainly a central form of 

reification, with which all other forms of 

reification are articulated. The logic of 

technological determinism that argues that 

there are technological fixes to societal 

problems, is an expression of reified 

consciousness. 

The very logic of IT is itself one of 

reification: Computers are based on 

mechanistic logic. Each input produces an 

exactly determined output. Computers do not 

have freedom of action, there is no chance 

and indeterminacy in binary logic. Computers 

are undialectical systems. They know no 

blurring of boundaries, just the logic of 

either/or. Dialectical logic in contrast operates 

based on the logic both/and. The computer 

could therefore also be seen as a reified 

system, one that is based on technological 

rationality and instrumental reason. The 

danger in speaking of a computerized society, 

an information society, a virtual society, a 

cybersociety, a digital society, or an IT society 

is that we reify society itself, that the 

metaphors of IT or the computer result in a 

generalization of the undialectical qualities of 

the computer to society. Lukács (1923/1972, 

p. 89) sees calculability as a central aspect of 

reification processes. In such processes, 

humans have to function like parts of a 

machine (Lukács, 1923/1972, p. 89). Each 

time when humans are reified, for example if 

they are manipulated by the media or have to 

sell their labour power in order to survive – 

processes that were described with the 

category of instrumental reason by 

Horkheimer and Adorno (1944/2002) and the 

category of undialectical one-dimensionality 

by Marcuse (1964b) – , we could also say that 

humans are computerized, they are reduced 

to the status of things. The logic of the 

computer – its strict instrumental separation – 

generalized to society is a process of 

establishing fascism. In a provocative manner 

one could therefore say that fascism is 

inscribed into the computer and in order to 

avoid a fascist society we need political 

regulation of society that avoids negative 

effects of computer usage on society. In an 

even more provocative way, one could say 

that the computer scientist is the prototype of 

instrumental reason and therefore always a 

potential (but not necessarily an actual) 

fascist. In order to avoid the realization of 

these fascist potentials, ethical, normative, 

critical thinking is needed already in the 

education of computer scientists. The mass 

extermination of Jews in extermination camps 

like Auschwitz is the ultimate form of 

reification – the treatment of humans no 

longer as human, but as things that can be 

arbitrarily used, abused, and killed. 

Horkheimer and Adorno (1944/2002) argued 

that Auschwitz is the ultimate result of the 

modern unfolding of instrumental reason. If 

instrumental reason is also the immanence of 

the computer, then also Auschwitz is 

potentially inside of the logic of the digital 

machine, but not only there. Auschwitz 

constructed a terroristic binary either/or: 

Jew/Aryan – dead or alive. Auschwitz itself 

was a giant negative machine, a machine of 

destruction of humans based on digital logic. 

Auschitz is the ultimate digital machine of 

capitalist society. Auschwitz is the computer 

of modernization. Defining information as 

thing advances foundations of reifying 

information and as effect also the reification of 

humans. Such definitions should therefore be 

considered as being ideologies. Lukács 

(1923/1972, p. 100) stressed that reification of 

information is an aspect of the reification of 

humans and society. Reification “stamps its 

imprint upon the whole consciousness of man; 

his qualities and abilities are no longer an 

organic part of his personality, they are things 

which he can „own‟ or „dispose of‟ like the 

various objects of the external world” (Lukács, 

1923/1972, p. 100). 

If we want to avoid a second Auschwitz, 

then we certainly need not abolish information 

technology, but we need to shape society and 

techno-social systems in ways that avoid the 
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reification of humans and establish a new 

form of rationality that is based on the notion 

of co-operation, a logic in which all benefit. 

The information society is in its capitalistic 

form (informational capitalism) a highly 

instrumental society. Therefore a second 

Auschwitz might be dawning  and needs to 

be circumvented by all means. Exclusion, 

oppression, exploitation, warfare are 

omnipresent and ubiquitous in contemporary 

society. These phenomena can turn into 

massive projects of repression. Information 

and information technology are functional 

parts of repression (Fuchs 2008). The 

precondition for establishing a humane 

society is that we put an end to reification. 

The end of reification is at the same time 

certainly the end of class society and 

capitalism. 

A second type of definition of information is 

the subjective one. The most prominent 

subjectivist approach in my opinion is radical 

constructivism that sees all knowledge as 

strictly individually constructed. Radical 

constructivism is therefore based on the 

worldview of individualism. Individualism is 

also the ideology that underlies bourgeois 

society in the form of the notion of private 

property of the means of production. This 

fundamental bourgeois human right conflicts 

with another human right, the one of equality. 

Capital accumulation has again and again 

resulted in socio-economic inequality, as the 

history of capitalism has shown. If you 

consider knowledge as an individual creation, 

you are bound to celebrate individual 

creativity. A standard legal argument is that 

individual inventions and creativity need to be 

protected by property laws. If knowledge is 

considered as individual creation, then the call 

for intellectual property rights that make sure 

that knowledge is treated as commodity that is 

sold on markets in order to generate money 

profit, can easily be legitimated. In the end, 

subjectivist notions of information turn out to 

be ideologies that legitimate private property 

and the commodity form of information. 

Information is reified to the status of a 

commodity. Therefore subjectivist notions of 

information should be seen as being 

ideological.  

A non-reifying notion of information is 

neither objectivist nor subjectivist. If we 

consider information as subject-object-

dialectic, then it is a dynamic processual 

relation between agents. In human society, it 

must then be considered as social co-

production and co-operation process that 

transforms systems. If social information is 

always produced by many interacting 

humans, then there is no natural or moral 

owner of it. Knowledge is a social, co-

operative good. New knowledge is based on 

old, historical knowledge. Those who produce 

novel qualities of knowledge stand on the 

shoulders of giants and use the prior history of 

all knowledge for free in order to add 

something new. If there is no owner of 

knowledge, then it must be considered as a 

commons, an aspect of society that is needed 

for its existence and reproduction and should 

therefore not be limited or restricted in order 

to guarantee the reproduction of society and 

humans to a full extent. Reifying knowledge, 

treating it as commodity or limiting it in 

another way, means to partly destroy the 

commons of society and therefore basic 

necessary resources of society. Reifying 

knowledge is unjust because it gives certain 

individuals and groups (who for example have 

more money) more control of knowledge so 

that they can derive material benefits from the 

usage of knowledge, it is undemocratic 

because it restricts knowledge production and 

access to certain groups and individuals and 

excludes others, and it is a form of 

misrecognition because it denies people 

knowledge that could be important for creating 

change, new insights or worldviews. But not 

just limiting access is ideological, also 

providing false, useless, unnecessary, 

stupefying, manipulative knowledge is a form 

of ideology that is unjust, undemocratic, and 

an expression of malrecognition.  

If we consider the essence of information 

as social, historical, co-operative process, 

then reifying information is normatively false. 

The reification of information should therefore 

be practically criticized in social struggles. The 

idea of knowledge as commons anticipates a 

non-reified, non-commodified, non-dominative 

society, in which humans are treated as true 

humans and not as things. Communist 

information ethics not only allow us to imagine 

a world without reification, but also to free the 

ideas of revolution, rebellion, and 
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expropriation of the expropriators from the 

continuum of ideological repression. It allows 

us to discuss and consider alternatives to 

capitalism and the insight that capitalism is 

not the end of history. To discuss information 

without ideology critique and to neglect 

reification processes of information are 

historical mistakes that are characteristic for 

the contemporary “information age”. Therefore 

this capitalistic information age is one of 

reified consciousness, one that is in danger of 

creating its own Auschwitz of the information 

age.   

One could interpose that my approach is 

ideological too because it implies that 

capitalism must be abolished in order to 

realize a participatory society, which could be 

seen as a political project. But first, all 

academic knowledge is influenced by certain 

political values and goals, although some 

scholars tend to argue that a value-neutral 

objective academic is possible. It is honest to 

actively admit that there are moral and 

political questions that influence knowledge 

production. Immanuel Wallerstein (2007) 

argues that all social science has an 

intellectual, a moral, and a political function 

and that all social scientists are always doing 

all three functions. The ideology of 

instrumental positivistic sciences is that they 

deny the second and the third function, 

whereas critical theory deconstructs this 

ideology, they are partisan in favour of the 

oppressed. Their partisanship is active. All 

three functions “are always being done, 

whether actively or passively. And doing them 

actively has the benefit of honesty and 

permitting open debate about substantive 

rationality” (Wallerstein, 2007, p. 174). 

Second, the notion of ideology has mainly 

been used in Marxian theory. And within this 

theoretical framework, ideology is a necessary 

“inverted consciousness of the world” (MEW 

1, p. 378), a worldview necessary for society 

to legitimize injustice, oppression, and 

domination. Ideology is the “universal basis of 

consolation and justification” as long as “the 

human essence has not acquired any true 

reality” (MEW 1, p. 378). This notion of 

ideology presupposes that humans are able to 

analyze and realize the potentials of societal 

development, to give a realistic picture of 

society as it is and as it could be, and to find 

ways to install a society, in which all humans 

benefit. If humans are able to engage in such 

a realistic epistemology, then a false state of 

society is one, in which the one have 

advantages at the expense of others. Such 

false states can be laid open and analyzed. 

Those who benefit from the falseness of 

society have false consciousness and tend to 

create worldviews that aim at reproducing the 

falseness of society and the corresponding 

states of mind. A true state of society is one 

where all benefit. Therefore a distinction 

between false and true consciousness can be 

made. Only false consciousness is designated 

as being ideological. The immanent and 

unrealized essence of society is participatory 

democracy (Macpherson, 1973), a state in 

which all benefit and co-operate.  

6. Conclusion  

The main argument of this work is that we 

need to be careful in how we define 

information. We should actively engage in 

uncovering and talking about the worldviews 

and political projects that underlie information 

concepts. It was suggested that the notion of 

critique should not just be understood as 

asking questions, but as deriving domination 

of its ideological and material foundations. 

Critique means working for the destruction of 

reification and towards the creation of a non-

reified, co-operative, participatory world. 

Information theory can be part of this project 

by becoming critical information theory.  

Remember the example of IBM and the 

Nazis that was introduced at the very 

beginning of this work. It showed that media 

and communication are implicated in systems 

of domination such as the Nazi regime. IBM 

sold communication systems to the Nazis as 

commodities for gaining profits. The Nazis 

made use of media such as the single-

channel radio known as the Volksempfänger, 

for diffusing their fascist ideology. Resistance 

groups, which were primarily communist in 

nature, tried to make use of alternative media 

such as critical leaflets, post cards, or papers 

that they had to create, print, and distribute all 

by themselves. In order to find out what was 

really going on in the war and to escape the 

manipulated Nazi propaganda, some 

Austrians and Germans adopted the 
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alternative reception practice of listening 

illegally to BBC. Cases have been 

documented that show that penal servitude 

was used as punishment for listening to what 

was termed “Feindpropaganda” (enemy 

propaganda). So for example, the Viennese 

janitor Leopoldine Amort was sentenced to 18 

months penitentiary in maximum-security 

prison on April 25, 1942 for the “crime of 

listening to foreign radio stations and 

propagating news reports of foreign radio 

stations”
5
. An excerpt from the verdict against 

three communist resistance fighters reads: 

“The defendants [Ferdinand] Kosztelny, 

Anderst and [Johann] Fried have paid 

membership fees to the Communist Party of 

Austria up to and beyond the beginning of the 

military campaign against the Bolsheviks. 

Furthermore they have distributed subversive 

pamphlets and have (except Kosztelny) 

courted like-minded persons for the payment 

of contributions. Therefore they are sentenced 

to death and lifelong loss of civil rights 

                                                      
5
 Documentation Centre of Austrian Resistance, 

Database of Gestapo Victims, 

<http://de.doew.braintrust.at/gestapoopferdb.html>, 

accessed on August 19, 2008 

because of subversive activities”
6
. Ferdinand 

Anderst, Johann Fried, and Ferdinand 

Kosztelny were executed on October 22 1943 

at the Regional Court Vienna. 

Karl Marx defined critique as “the categoric 

imperative to overthrow all relations in which 

man is a debased, enslaved, abandoned, 

despicable essence” (MEW 1, p. 385
7
). The 

examples just given should have shown that 

information is implicated in domination and 

that therefore the Marxian categoric 

imperative is important. Critical information 

theory is only critical if it is a Marxian theory, 

which means that it is a theory that provides 

conceptual means that can guide potential 

struggles for a non-reified world.  

                                                      
6
 Ibid. "Die Angeklagten [Ferdinand] Kosztelny, 

Anderst und [Johann] Fried haben bis in die Zeit des 

Feldzuges gegen die Bolschewisten hinein für die KPÖ 

Mitgliedsbeiträge gezahlt und einkassiert. Sie haben 

ferner staatsfeindliche Flugschriften verbreitet und bis auf 

Kosztelny andere Gesinnungsgenossen für die 

Beitragszahlung geworben. Sie werden deshalb und 

wegen sonstiger staatsfeindlicher Betätigung zum Tode 

und zum Ehrenrechtsverlust auf Lebensdauer verurteilt”. 
7
 Translation from:  

<http://www.marxists.org/archive/marx/works/1843/critiqu

e-hpr/intro.htm> (accessed on September 30, 2008). 
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oday's society is characterized by a 
growing and critical importance of 
information and knowledge to produce 
wealth. This constitutes the so-called 

information age, information society or 
knowledge society, represented by a society 
that uses, distributes, stores and creates new 
resources and information products through 
the use of information technologies and 
communication. The society starts from the 
individual, the citizen, as the final beneficiary 
of the user and recipient. This feature does 
not contradict the social dimension, on the 
contrary, it is strengthened when it interrupts 
positively in situations of severe inequality, 
discrimination or injustice (which suppress the 
rights in Latin America, the Caribbean and 
elsewhere). This situation supports the acting 
of a society with wisdom. 

Humanity urgently requires to cause major 
qualitative progress for greater safety and 
welfare of sustainability. At the same time it 
requires the accomplishment of an educative 
level, quality of knowledge and the mastery of 
skills in the population. The multiplication of 

links, learning networks, the positive impact 
that may occur in culture and education, with 
the massive use of information technologies 
and communication, could contribute to this 
goal. 

Learning to learn in an environment where 
constant change is necessary and urgent to 
build partnerships, contribute persistently in 
collective projects that transcend national 
boundaries it is a model of knowledge and 
skills management which contributes to the 
meeting and solidarity among cultures, the 
expression of multiple input and specific 
contents of goods and cultural values in favor 
of human development. Information 
technologies can be used for educational 
purposes and global promotion of culture. 
They offer the possibility of researching, 
organizing and managing information and 
knowledge, together with the use of different 
technologies and media such as cellular 
phone, fax, Internet, television, producing a 
huge cultural change to the extent that 
everyone, in theory, have access to 
knowledge, intangible cultural values and 



294 Estela Mastromatteo 

CC: Creative Commons License, 2009. 

goods. This transforms the traditional spaces 
of knowledge and its dynamics, its 
contribution in a networked society and 
reaffirms the knowledge as the only means of 
returning to unity in life, seeking to maximize 
their wealth and property. As Toffler noted 
(1994): 

"We live in a knowledge society, where 
the basis of its production are data, 
images, symbols, ideology, values, 
culture, science and technology. The 
most valuable asset is not the 
infrastructure, machinery and equipment, 
but the capacities of individuals to 
acquire, create, distribute and implement 
creative, responsible and critically 
(wisely) knowledge in a context where 
the fast pace of scientific and 
technological innovation makes them 
quickly obsolete." 

Despite all expectations, still valid, we 
cannot ignore that we live in a society of 
inequality. In a society where those with 
greater access to information, education, and 
culture have better prospects and 
development opportunities, where many 
promises are converted into new forms of 
exclusion. While society has experienced 
significant changes in the economic, scientific, 
and technological aspects, these changes 
have not been able to determine a social 
change. This development has failed to find 
the possibility of social equality and solve the 
lack of basic needs in our populations. The 
XXI Century presents the largest of the 
contradictions. A happy world seems 
increasingly a utopia. The technology is, at 
the same time, the great promise and a factor 
of exclusion. 

In Latin America, as in other so-called 
developing countries, the extreme opposites 
live together: great wealth and, at the same 
time, populations at the margin of society. 
Developments in software and hardware 
along with technological illiteracy and digital 
divide. Inventions that do not see the light in 
societies, lack of basic needs. As time 
passes, we are more in a third world. 
Frequently, the responsibility is attributed to 
the involvement of politicians or policies of the 
first world, but the fact is that a decay of our 
societies is present, one way or another, 

cause and a consequence of the lack of ethics 
and values. The information sector in Latin 
America is not exempt from this feature. The 
problem of inequalities in access to 
information goes beyond the technological 
issues and, as in other sectors, it focuses on 
social justice, to discover that it is not enough 
to make our societies capable of reading and 
writing, if they do not have the skills to 
understand and use information (functional 
literacy and informational) and use technology 
to improve their quality of life (technology or 
digital literacy).  

This reality requires, in particular from the 
governments of developing countries, a 
considerable effort to understand the 
determinants of the phenomenon and to 
identify the mechanisms and variables that 
must be considered in a strategy towards 
building a knowledge society. It is necessary 
to generate innovative proposals, to change 
traditional patterns for development. It 
requires greater participation and integration 
of various actors and especially to bring order 
through strategies that must necessarily have 
the approval of society, in an issue that 
primarily affects many of the activities in 
developing nations, such as: education, state 
modernization, health, competitiveness, social 
policy, among others. 

Information and communication 
technologies are not equalitarian, are more 
comfortably developed and used in the richest 
countries and within them, in the wealthier 
classes as a mechanism to replicate 
inequalities. However, there is a difference 
from traditional inequalities: technologies 
penetrate more strongly among young people. 
The digital divide is a good example of these 
technological inequalities. This is just new 
way of excluding people from information. 
This marginalization, of course, is not 
resolved by connecting computers in a 
network. It assumes, however, complying with 
the essential rights that promote an integrated 
development of the individual, enabling him to 
participate in this time of change, such as 
food, education, health and right to work. 
Considering the phenomenon only from a 
technological point of view is simplifying the 
problem. This important change is the main 
economic and social challenge for the 
countries of Latin America. These arguments 



tripleC 7(2): 293-299, 2009 295 

CC: Creative Commons License, 2009. 

suggest rethinking ways to address the core 
activities of development, as mentioned 
above, noting its complexity, which requires 
exploring the new forms of political leadership 
from Governments. 

The production, dissemination and use of 
knowledge must become the main opportunity 
for growth in our countries. Otherwise, we will 
have no opportunity to participate in the digital 
development, and we will just be mere 
spectators. Development is caused by the 
knowledge that countries are able to 
generate, disseminate and manage. The 
differences continue to raise and deepen. 

1. Information ethics 

With regard to information ethics, we can 
make some reflections that may help in the 
Latin American context. Capurro1 (2008) 
points out that if ethics in general can be 
understood as a systematic reflection on the 
moral foundations of a "good life", as Aristotle 
conceived, the ethics of information is the 
reflection on the opportunities and problems 
caused by new technologies to make a "good 
life" at local and global levels as outlined in 
the Declaration of Principles and Plan of 
Action of the World Summit on the Information 
Society. The same author (2001) considers 
the ethics of information:  

"... As a descriptive theory, which 
explores how the structures of power 
influence in the position assumed with 
regard to information and traditions in 
different cultures and eras. The ethics of 
information as a theory for emancipation, 
develop critics to moral attitudes and 
traditions in the field of information both 
individually and collectively." 

From an interdisciplinary viewpoint 
constituted by information - education - 
science and technology, in achieving the 
welfare of society, we can make three parallel 
necessary tracks, to emphasize the debate on 
information ethics, based on, among other 
approaches: 

                                                      
1 Rafael Capurro, Head of the International 

Center for Information Ethics (ICIE) is an obligatory 
reference in this topic. 

• The World Summit on the Information 
Society (2003) proposed an information 
society for all and centered on people, 
which allows human beings the right to 
access to information and knowledge, 
based on recognition and respect for 
cultural identity, cultural and linguistic 
diversity, traditions and religions, and foster 
dialogue among cultures and civilizations. 

• The Report to UNESCO of the International 
Commission on Education for the Twenty-
first Century (Delors, 2006) believes in 
lifelong learning as a democratic imperative 
of all four pillars related to learning to know, 
learning to do, learning to live together and 
learning to be. Facing the challenges of the 
future, education is an indispensable tool 
for humanity to progress toward the ideals 
of peace, freedom and social justice. The 
essential function of education is the 
continuous development of individuals and 
societies as a way to serve a more 
harmonious and genuine human 
development, to reduce poverty, exclusion, 
misunderstanding, oppression and war. 

• The Rio Declaration on Ethics in Science 
and Technology (2003), which 
concentrated in the South American 
context, recognizes the need that in the 
creation of management policies of 
scientific and technological development, 
special attention is attributed to ethical 
implications, and that its principles guide 
efforts to ensure the welfare of people and 
autonomy of their nations. In defense of an 
international system that chooses to fight 
hunger and exclusion, even and especially 
the exclusion from knowledge in all its 
forms, as their priority, to promote quality 
education, right to health, education, 
housing and, at the same time, preventing 
abuse of power, condemn discrimination, 
intolerance and denounce the conditions 
that could lead to war and the breakdown of 
democratic structures. 
 
These three approaches can be seen as 

ethical pillars necessary for the development 
of mankind, in which a set of universal values 
for the individual and collective development 
of our societies is included. Information ethics 
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inherently sustains democratic values of 
pluralism, inclusiveness and tolerance. 

2. Promises and realities in Latin 
America 

Virtually all Latin American countries have 
defined strategies, plans, policies or agendas 
for a public policy on information and 
communication technologies, with mixed 
results. A regional strategy with defined goals 
and monitoring for the Regional Action Plan 
on the Information Society in Latin America 
and the Caribbean (Nicolai, 2007) developed 
in collaboration with ECLAC. The lack of 
results is the lack of measurement and 
monitoring of projects undertaken, along with 
initiatives that were abandoned or not started. 
The presence of national political agendas 
have different modalities, however, it has 

generally come from personal initiatives and 
leadership has been marked by lack of 
coordination, reduced and dispersed budgets, 
changes in emphasis and discontinuities over 
time, changes of government and 
responsibility for putting it forward. 

We can mention aspects quantitatively 
encouraging. The figures, still poor in relation 
to developed countries, are continuously 
increasing (Tables 1 and 2) as well as 
government policies that could affect the 
matter. Among these, the supply of computers 
to students (Ceibal Plan, 65,739 units), Wi-Fi 
on buses (Montevideo); placing wireless 
Internet access in the local school and public 
squares (Uruguay), “info-centers”, and so-
called "virtual libraries" (Venezuela) with 
regard to the appropriation of information 
technology by societies. 

Table 1: Internet Users in America Statistics (Nielsen-NetRatings, ITU, NICs, ISPs, 2005) 

Regions of 
America Population Users % Population 

(penetration) % of Users Growth (2000-
2007) (%) 

Central 
America 142,671,074 20,021,900 14,0 6,7 522,3 

Caribbean 38,856,548 4,298,409 11,1 1,4 668,4 
South America 365,195,887 48,633,288 13,3 16,4 240,3 
Latin America 
and Caribbean 546,723,509 72,953,597 13,3 24,6 303,8 

North America 328,387,059 224,103,811 68,2 75,4 107,3 
Americas 875,110,568 297,057,408 33,9 100 135,5 

Table 2: Internet Users in Latin America Statistics (Nielsen-NetRatings, ITU, NICs, ISPs, 2005) 

Region World 
Population (%) Internet Users % Penetration 

in population % Users growth World use (%) 

Latin America 8,4 135,082,809 24,2 659,2 9,2 
Rest of the 

world 91,6 1,328,549,552 21,7 287,1 90,8 

World 100,0 1,463,632,361 21,9 305,5 100,0 
 
Among the countries with the highest 

population with Internet access in South 
America is Brazil, representing 34.7 (22.4% of 
its population), 19.3% in Mexico (21.8%), 
Argentina (39, 7%), Peru (25.5%) and Chile 
(43.2%). Distinguished by their level of 
penetration: Chile (43.2%), Argentina (39.7%), 
Uruguay (31.8%), Costa Rica (29.4%) and 
Peru (25.5%). Since 2000, among the 
countries of greatest increase are: Dominican 

Republic (3718.2%), Guatemala (1930.8%), 
El Salvador (1650%), Paraguay (1200%) and 
Colombia (1050%).2 

It is also alarming, according to Fernandez-
Aballí (Agudo, 2000), the loss of privacy. Our 
personal data are in any number of 

                                                      
2 Internet World Stats, 2008. Available on: 

http://www.alcancelibre.org/article.php/200808210020044
46 
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databases. This has given rise to an activity 
known as data mining, which allows private 
and governmental organizations, to conduct 
surveillance activities that affect our privacy. 
These activities are in most cases for 
commercial interests and not subject to any 
regulation. Moreover, in some countries there 
are lists, each one more detailed and 
sophisticated than the previous one, that have 
been used and are still used to deny or allow 
some rights, according to the political 
affiliation of a citizen; rights as the right to 
work, housing, health, retirement, etc. 

Trying to consider all forms of tyrannies, 
without exception, let’s start with right-wing 
military dictatorships in the decades of the 
fifties and seventies (after the Declaration of 
Human Rights, 1949). In these regimes, there 
were no freedoms or human rights, making it 
difficult to express in public and often with fear 
for the right to life. In Latin America, today, 
there are processes revolving around 
charismatic leaders who have persuaded the 
majority in the beginning, and once in power, 
manipulate and destroy the public 
governmental institutions. Enact and amend 
laws get artificial majorities to enable them to 
continue the conquest of absolute power. 
They use state resources excessively for 
populist purposes to ensure their popularity, 
regardless of the impact in medium and long 
term for the countries. Increasingly eager for 
power, they use the media to continue 
elevating their images. 

Each of these regimes take control over the 
media, censoring and intimidating its 
directives, but continues to spread the idea 
that there is free press and freedom of 
speech. Without any regulation, six and more 
hours of government and political messages 
are mandatory. The notion of only one political 
party, with the creation of black lists, means 
officials outside the party or appearing on the 
lists are to lose their jobs or are unable to 
obtain employment. Party and State are 
confused. These regimes deal with an 
education that divides the population into 
paramilitary groups, identified by ideology or 
by wearing certain colors. Dissent and 
difference are persecuted. 

Some recent laws and regulations are far 
outside the article 19 of the Declaration of 

Human Rights, for example laws controlling 
the media, telecommunications, IT and postal 
services. Taken together, they seek political 
control of society, giving more power to each 
system. It is quite possible that some lines of 
the telecommunications project going in this 
direction, mimicking some governments that 
are recognized worldwide for its restrictions 
on Internet and telecommunications.3 

3. Role of Latin American libraries 

National and regional information policies 
must tackle the challenge of information 
society, to actively help our citizens and 
societies, especially the marginalized. They 
should promote community projects to help 
develop ideas and projects to build freedom. 
The latter can only be done through 
educational efforts that can benefit society as 
a whole. Information professionals need to 
learn through dialogue and critical analysis 
how to recognize and articulate ethical 
conflicts in the information field. (Capurro, 
2001) 

Under Article 19 of the Declaration of 
Human Rights (1949):  

“Everyone has the right to freedom of 
opinion and expression; this right 
includes freedom to hold opinions 
without interference and to seek, receive 
and impart information and ideas through 
any media and regardless of frontiers.” 

The core mission of libraries is to satisfy the 
information needs of their users via services 
and products in a correspondence between 
the community and information resources. 
These are essential to ensure the information 
that individuals and societies require for their 
development. Within this process, information 
professionals have a key role in highlighting 
the ethical and professional commitment. 
Latin American libraries and information 
professionals, in line with the social need, 
highlighted by Ortega y Gasset (1935), should 
provide access to information regardless of 
social status or the existing socio-political 
regime. However, we found realities in Latin 

                                                      
3 Marcelino Bisbal. Available on:  
http://www.diariocritico.com/venezuela/2008/Septiemb

re/noticias/97915/bisbal-internet-chavez-control.html 
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America where the information professional 
and libraries have to make enormous efforts 
to ensure that this right becomes a reality, 
many times in the processes of production, 
organization, retrieval and access to 
information. 

Capurro (1999) considers, regarding "the 
greatest concerns of librarians in the 
networked environment of today's world", the 
following ethical issues: privacy, intellectual 
property, censorship and the organization of 
knowledge. The issue of unequal access due 
to the different types of constraints (economic, 
cultural, political) is one of the major ethical 
issues along with the preservation of 
knowledge and its transmission to future 
generations. 

In Cuba, since the beginning of the leftist 
dictatorship of Castro (1959), after the 
dictatorship of Fulgencio Batista, human rights 
were not contemplated, including the right to 
free access to information. Despite this, there 
is the independent libraries project, which 
aims to establish centers, according to its 
founders, promote reading not as the mere 
act of receiving knowledge, but to materialize 
and form an individual opinion freely, without 
censorship or obligation to a unique belief. It 
is noteworthy the civilian nature of the project, 
given its objective to create permanent 
institutions that promote the revitalization of 
an emerging civil society. Opening neutral 
spaces for culture devoted to reading, 
discussion, research and analysis of various 
materials and expand cultural and 
investigative horizons of everyone involved. 
Due to censorship, the population has been 
forced over time to satisfy their intellectual 
and professional curiosity in a clandestine 
manner, resorting to the black market in 
search of alternatives to the official 
publications. Only in this way, always illegal 
and punishable, they could get some books 
and documents into circulation, for the general 
population.4 

In this regard, the IFLA / FLAIFE (1999) 
conducted a status report of the independent 
Cuban librarians and libraries, which 
condemns its repression. Since then, the 
situation has been intensified. Numerous 

                                                      
4 Independent Libraries Project form Cuba. Available 

on: http://www.cubanet.org/bibliotecas/proyecto.htm 

reports continue to be received on the 
repression of workers in libraries, including 
threats, assaults, police raids, beatings, 
arrests with subsequent 20 years 
imprisonment and the confiscation or burning 
of libraries collections. 

4. Conclusions 

Much has been talked on information and 
communication technologies globally and 
regionally. Some theorists see only positive 
aspects in the use of these tools. It is 
necessary, however to carry out a more 
thorough revision for developing countries, 
Latin America and other regions. These 
considerations are not anything new, authors 
such as Agudo (2000), Capurro (2005, 2008), 
Pimienta (2005), among others, have warned 
in this regard. With the first decade of this 
century at its end, there have been only 
intentions to solve the problem. Access to 
information, freedom of expression, and 
information technologies are a promise 
concerning its capabilities and new forms of 
exclusion. Can contribute to sustainable 
human development (economic, cultural, 
social, environmental) and to the income of 
countries in the information society and that 
these remain on the margins. 

Capurro (2005) encourages us to reflect 
individually and collectively, in the middle of 
the obligations of the concrete political 
struggle, especially with regard to situations 
absolutely unsustainable that do not permit 
any kind of delay and thus indicate that we 
must think about information ethics in a spirit 
of openness and risk. Access to information in 
developing countries has to do with people 
who may have information regardless of their 
social, cultural or political background. 

It is a good time, then, for taking sides in 
favor of the developing regions, to establish 
constructive criticism regarding information 
technology and bring all those aspects that 
are against information ethics, its values and 
of freedoms, and the human rights which have 
cost us so much. The discussion is necessary 
from the regions, so that, regardless of 
political affinities and sympathies, we can alert 
about arbitrary actions committed in this 
regard, actions that indicate, clearly, an 
involution. 
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he fundamental problem of 
communication is that of 
reproducing at one point either 

exactly or approximately a message 
selected at another point. Frequently the 
messages have meaning; that is they 
refer to or are correlated according to 
some system with certain physical or 
conceptual entities. These semantic 
aspects of communication are irrelevant 
to the engineering problem.” (Shannon, 
1948) 

We assume that Information and 
Communication Technologies (ICT) enrich the 
communication abilities of people and 
societies having access to them. This 
assumption, going along with the intrinsic 
benefit of having the ability to communicate 
better, lead us to a simple equation according 
to which these technologies may only be 

good, and therefore the only quest to solve is 
usually how to maximize them –optimizing, of 
course, the resources that are needed-.1 How 
ever, according to the communication model 
used for technical design, these technologies 
just mediate in a communication system 
(between source and destination) which exists 
previously. The virtue of this mediating system 
is –as a good glass- to be transparent, or 
even to achieve that communicants can be 
further away, or in circumstances without 
direct visibility. Hence, as a system of glasses 
and mirrors properly polished and structured 
as to become non-visible. 

                                                      
1 We will generally focus here more on technologies 

for information transmission than on those devoted to 
processing or storing. Nevertheless, it should be aware 
that transmission is always a fundamental problem for 
any ICT, even those of processing and storing.  
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If the virtue of the information transmission 
system is measured with regard to the 
transparency property, it has much sense for 
the technique to forget the goodness of the 
communication, which it mediates. That 
should be just a problem for system users, 
while the system itself has to carry out the 
neat function of delivering in one side what 
was given on the other. Therefore, it does not 
have to report in case the users do not 
understand each other. This is, in our opinion, 
the background of the feigning ignorance with 
regard to the semantic aspects that Shannon 
and Weaver preach for technical duties. In 
this sense their recommendation is honest 
(Shannon, 1949, 1964; Weaver, 1972). 
However, in order to validate the transparency 
model, this should be sustained by a previous 
communication model according to which 
something is –in essence- emitted in an 
extreme and it is immediately afterwards 
received in the other. From this point of view, 
transparency would be perfectly possible. But, 
what about if communication might respond to 
a much more complex reality, in which it is not 
possible to consider information as something 
just traveling in the sequences of signals (no 
matter how intricate its structure is). What 
about if ICT, assuming this fundamental 
mechanism of communication, might cut down 
some of its essential elements? If that were 
the case, what might happen is that the trust 
put on these technologies would actually 
isolate people and social groups? 

Undoubtedly, the number of signals or data 
interchange is incomparably larger than 
without ICT. Nevertheless, what about if the 
absence of means that allow to stage 
essential components of communication 
would have the consequence that the 
magnificent flow of transmitted signals would 
not easily participate –or even were just 
impossible to do it– in a genuine 
communication process? 

As it can be seen, what we are calling into 
question, is not the usage given to 
technologies (which can always be regarded 
as something external to them), but the 
possible fact that they would just commit a 
planning error. We try to show how the 
contrast of the simple model of 
communication –massively used in the design 
of communication technologies- with more 

complex models as those arisen from 
linguistic pragmatic theory, cultural semiotics, 
schizophrenia, etc., may help to discuss these 
questions (Bustos, 1999; Eco, 1979; Bateson, 
1956). Using these models, it could be said 
that an appropriate channel to transmit 
communicative intention or what may be 
called –in extension of Austin notion- 
communicative force… is frequently missing. 
These absences might have the consequence 
that the magnificent torrent of sign-vehicles, 
which arrives to afflicted audiences, would 
finally lose its authentic communicative 
potential, and these would not know what to 
do with it. Moreover –being under the urgency 
of communicating– so many gadgets would 
not help –as it is believed– in order to achieve 
the desired effect of representations, 
requests, advices, declarations, claims... 

With respect to these reasons, a 
communication system model closer to the 
communicative reality may be essayed. We 
believe (in spite of the laudable Shannon’s 
intention of simplicity) that this model should 
not give up semantic questions so lightly. 

1. Simple (technical) communication 
model 

We will call “simple model” to that 
essentially used in the realm of 
communication technologies, as the one 
described by Shannon (1949). This model –as 
it will be shown later- enjoys a long-lived 
history which rests sinks probably in some 
rationalism excesses. According to this model, 
communication is basically a process in which 
codified messages are sent by means of a 
certain code, known or agreed by the source 
and destination of such messages. They 
reach the receiver relatively polluted and, 
depending on code quality as well as noise 
amount, messages will be decoded with better 
or worse luck in the receiver2. If the system is 
properly designed, messages are decoded 
just as they were in the source (or with an 

                                                      
2 This model is also commonly accepted in 

contemporary semiotics, stressing code concept. 
Nevertheless, in this field, several alternatives have been 
proposed trying to avoid some lacks of the simple model. 
That is, for example, the case of Sperber and Wilson 
proposal (1986), to which we will later come back. 



302 José María Díaz Nafría, Basil Al Hadithi 

CC: Creative Commons License, 2009. 

irrelevant variation) and therefore 
communication succeeds joyfully. 

According to the model, it does not seem to 
be needed much more than the clean arrival 
of the messages to destination in order to 
diagnose the success of communication.3 The 
technician says that going further is getting 
mixed up in matters to which he has not been 
called, and therefore he washes his hands. 
He supposes that everything else are sense 
problems probably appealing philosophy or 
even users, and he ensures his roll can only 
be honestly played if the technological tools 
deal with carrying the messages to destination 
not getting mixed up in content questions. In 
other words, he must behave as a good 
postman who does not rake into the content of 
the post he is carrying. However, it is possible 
that the assumptions sustaining this model 
have consequences in the actual success of 
communication that the technician does not 
suspect, lying in a simple perspective error. 

 

 
Figure 1: Simple Communication Model 

From some semiotic points of view this 
model describes technical communication 
properly, but it has a limited metaphorical 
value for general human communication. This 
objection, which critical value sides with 
semiotics may lead us to believe that the 
simple model is approved for technical 
developments.4 However, the fact that Morse 
code or, in general, digital communication 
matches perfectly with this model, it is not so 

                                                      
3 According to the early medieval revelation concept, it 

is enough for the saint to avoid those noises hindering the 
neat reception of divine illumination in order to be flooded 
with wisdom (O´Donell, XL, §66; Ortega, 1996, pp. 229-
235) 

4 Indeed, it can usually be found that from a semiotics 
perspective the simple model is considered as 
technologically suited (Bidon-Chanal, 1971). Floridi refers 
to this common acceptance of the Shannonesque model 
in his article “Semantic Conceptions of Information” 
(Floridi, 2005) as one of the two stable connections 
between MTC and other information approaches. The 
other is the inverse relation principle between probability 
and information. 

much a success of the model itself, but 
probably of those engineers who achieve it –
starting from the objective of developing the 
model as design pattern–. 

One of the radical simplifications carried by 
this model is the assumption that information 
or the semantic content travels wrapped by 
the clothing of the message, and once it is 
received by the consignee, this is self-
sufficient for retrieving the semantic content. It 
is obviously necessary a good 
synchronization between codes in both 
extremes for a fruitful retrieving. However, the 
reality of human communication shows that 
what we materially transmit is absolutely non-
sufficient to interpret the actual references 
that the emitter wanted to mean or what this 
tried to do by communicating. In this sense, 
there are other elements with a relevant ability 
to signify or to act: 

 
• The circumstance; 
• The communications that were held till now; 
• The nuances given to emissions by 

intonation or gestures (which could also be 
considered as other types of emissions or 
parallel messages but with a different 
logical type, since they may indicate ‘what 
to do with respect to enunciations’); 

• Shared knowledge; 
• Usage of empathy by emitter or receptor. 
 

All of them are master keys for the 
revealing of the semantic and pragmatic 
meaning. Considering this point, it will be hard 
to say that information is just contained in 
transmitted messages, instead of this, we may 
consider messages as a key to access 
information (which may be considered as 
more complex process), which is probably the 
core of communication (Bustos, 1999, p. 
652).5 

An examination to the genetic of the simple 
model (through the semiotics path or the one 
of the MTC) remits us to the Locke’s theory of 

                                                      
5 If these considerations would be taken into account, 

when, for example, developing the telephone, the 
terminals would be probably located in special places 
imitating a shared circumstance. In any case, it would be 
settled down that only certain types of communication 
were suited to be mediated by this technique. 
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language. According to Locke, it can only be 
spoken about general words if they are  

“the signs of general ideas: and ideas 
become general, by separating from 
them the circumstances of time and 
place, and any other ideas that may 
determine them to this or that particular 
existence.” (Locke, 1690, B.III, §3.6).  

Communication is made possible in Locke 
by means of the simple interchange of those 
words associated to clear and distinct ideas 
(achieving then a mental content traffic) with 
no other requirement than similarity between 
ideas, in which the reference to world is 
attained in virtue of the relation between 
words and things (better said, “sort of things”) 
(Ibidem, §3.12). This approach can easily be 
led up to the formulation of the simple model 
but containing a clearer set of assumptions. 

The avoidance of the circumstance –as 
supposed by Locke- is perhaps one of the first 
and deepest consequences of the empire of 
simple model, which has been perceived as 
essential not only by the linguistic pragmatics 
but also by some logic theories (cf. Goddard 
and Routley, 1973; van Benthem et al, 2008). 
Notice that in telegraph, telephone, radio or 
television, the reference to the immediate 
circumstance of receptor has disappeared, 
carrying a sort of mutilation of communication 
whose consequences may go from individuals 
(who have become relatively impermeable 
from the incessant arrival of messages) to 
heritage culture (which having lost its original 
development space, it has been invaded by 
several symbolic empires while its constitutive 
elements are transformed into lifeless 
museum pieces), and going through society 
and family (whose structures have been 
drastically influenced by the appearance –
among others– of television) (Dufour, 2001). 

2. Inferential communication model 

According to the technical model of digital 
communication, probably the closest one to 
linguistic communication: 

1) the emitter (according to some 
convention) to communicate X sends Z; 

2) the receptor, after receiving Z 
accompanied by a certain amount of 
noise, holds the hypothesis that the 
emitter tried to communicate X. 

 
This hypothesis will be also characterized 

by a certain error probability, which –
technically– may be reduced as much as it is 
desired but it can not be removed. 

Nevertheless, if we contrast this model with 
the Sperber and Wilson’s inferential model 
(1986) we would immediately notice two 
decisive aspects: 1st, the reference to context 
is essential to grasp the actual relation with 
the word expected by emitter; 2nd, the grasp of 
the pre-codified message should not be the 
only top priority in communication, or even the 
ideas of the emitter, but also ‘what was tried 
to be done’ with emissions. 

Therefore, the inferential model, using a 
terminology as close as possible to the 
previous digital model, may be formulated as: 

 

1') the emitter (according to some 
convention) ‘to do X’, being C the context 
perceived by emitter, sends Z; 

2') the receptor, after receiving Z 
accompanied by a certain amount of 
noise, being C’ the context perceived by 
receptor, holds the hypothesis that the 
emitter tried ‘to do X’. 

 
Where the inferential model of Sperber and 

Wilson has been blended to stress that more 
than an objective circumstance for emitter and 
receptor, what is actually in action –in order to 
select and to interpret emissions–, is the 
context perception at both sides. Obviously, if 
a person bumps into another dressed with a 
police uniform and the first one took him for 
the one who might wear the uniform, the type 
of things that can be said are very different to 
those that would be said in case he was 
recognized as an actor: The same thing would 
happen with the interpretation of the 
emissions of the hypothetical police. 

According to this model, the efficiency of 
communication would lie in: 
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1st  the amount of noise is low enough so that 

receptor is not mistaken, which will 
depend on the difference among the 
signals used in the code. 

2nd the perceived contexts at both sides are 
close enough, and 

3rd the code is complex enough in order to 
make possible not only the perception of 
the semantic content but also what may 
be considered of a higher logic level: ‘what 
is tried to be done when a signal Z is 
sent’. 

 
Among these restrictions only the first one 

(that is to say, the one claiming for a non-
noisy channel) was already present in the 
simple model. With regard to the second one 
and according to the cultural semiotics 
analysis, the success of communication 
depends on a certain cultural homogeneity. 
For cultural semiologists, cultures have 
available what Lotman and Uspenskij called a 
stereotyping device, which assigns the open 
world of realia to the close world of names 
(Lotman, 1979; Eco, 1979). This perspective 
is also considered by many anthropologists –
such as the structuralists (Keesing, 1974; 
Leach, 1993)– and it does not necessary lead 
to the famous incommunicability among 
cultures (Whorf, 1956), but to the 
consideration of cultures as belonging to a 
high complex structure, where 
interconnections among different cultures are 
produced and individuals may participate in 
several cultures (which necessarily happens 
in different grade and somehow separately, so 
that reality is actually interpreted alternatively 
by using the different “optics” offered by each 
culture). Nevertheless, it results unavoidable –
as Ortega showed– that certain fundamental 
elements of the culture to which an individual 
belongs take place at any moment, because it 
is about the non-questioned assumptions that 
we are not conscious of –Ortega’s beliefs–, 
and from which we interpret reality.6  This 

                                                      
6 According to Ortega’s comparison, with beliefs 

happens something like with the floor sustaining us: to be 
actually sustained we may not question it; if we raise our 
feet –bringing it into question- we are not sustained 
anymore by that specific portion of floor but by other one, 
which in that moment is not questioned anymore (Ortega, 
1987). 

makes that whenever an essential 
discrepancy takes place between two 
assumed beliefs of speakers, who are trying 
to communicate about an issue concerning 
such beliefs, their communication is almost 
impossible (something similar occurs when 
even a mathematical problem is tried to be 
solved using two theories with non-compatible 
sets of axioms: no kind of agreement can be 
reached neither in posing, nor in solution). 

To sum up, according to this semiotic 
perspective, it cannot be said that two 
individuals of different cultures are unable to 
communicate with each other, but the amount 
of things that they can do while 
communicating will be in function of the 
degree of cultural interpenetration they 
achieve.7 On the other hand, people who 
exactly share the same culture were the 
optimal participants of a communication 
process (whenever the dynamics due to the 
confrontation of cultural world-views –
Weltanschauung– is not considered of major 
importance in communication process 
considered from a wider historical 
perspective).8 

With regard to the third efficiency factor, the 
exclusively semantic concept of 
communication has to be transcended –
according to the inferential model–. That 
conception, which continues the Lockean 
correspondence words-world, may be 
superseded to embrace the pragmatic reality 
of communication, in which we always 
communicate to do something (including, of 
course, the case in which this action aims to 
modify the beliefs of receiver). For that 
purpose, communication should have a code, 
articulated according to referential and 
conative aspects (Watzlawick, 1981), and at 
the same time, containing signals different 
enough in order to succeed against noise. 

                                                      
7 Perhaps –analogous to what is done in linguistics–, 

we may talk about “symbolic registers”, which may 
change within individuals in function of usage. 

8 Nevertheless, without needing the homogeneity 
condition, the ideal communication requirements may be 
modelled for a specific praxeological universe by means 
of Habermas’ Discourse Ethics (Habermas, 1991), which 
let us also speak about optimal participants in 
communication process… Probably, in our present 
geopolitical conditions of cultural pluralism, a model as 
the one defended by Habermas could be the cornerstone 
for a harmonic coexistence among cultures. 
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2.1. Critic of ICT with regard inferential 
model 

Let us go back to the issue about reference 
to context: since it is not an optional, but a 
structural element of communication, the 
usage of media, as telephone or television, 
implies some mechanism of circumstance 
creation. That is the case of: television 
constantly fighting to build a symbolic 
universe; the epistolary correspondence 
persisting between two persons when they 
succeed establishing a symbolic universe of 
common references; the fluent telephonic 
conversations between speakers who know 
each other well enough as to ideally 
reconstruct their mutual circumstances (it is 
here remarkable how mobile telephone users 
employ –as they start conversation– explicit 
place references about speaker’s location); or 
the Internet utopias in which the building of a 
symbolic universe appropriate to this medium 
aspires to the category of planet culture 
(Etxeverria, 1999). 

Nevertheless, the building of these 
circumstances, afterwards the medium has 
been designed, has several drawbacks: in the 
case of telephone it is only possible the 
maintenance of fluent communications with a 
certain density if the symbolic reference 
previously exists. This entails that people can 
not establish those spontaneous relations 
which are occasionally and frequently built, for 
example, on the public square and which 
development of interpersonal ties feeds the 
social structure. The harm is then of personal 
nature (causing, for example, a higher trouble 
in establishing personal relations) and also 
social (a thinner social structure, in the sense 
of having a fewer number and density of ties 
between individuals). But the harm may also 
be in the cultural realm, since the symbolic 
universe is intrinsically interpersonal. Knowing 
cultural life is nowadays less developed in 
social and face-to-face contexts, this culture 
has fewer possibilities to be maintained alive, 
or at the level of the current community 
problems (Castillo del Pino, 1970; Wolton, 
2005). 

In case of television, or even the press, the 
ability to take part in the creative process of 
the symbolic universe is in few hands and with 
a very well defined set of economical 

interests. They are put upon any other criteria, 
causing that the symbolism itself stays at the 
mercy of such interest, and not of the 
common ones of audience communities, not 
even of those of creators’ community. These 
groups –involved in an atmosphere of 
predatory competency– are more and more 
joined to economical interests of 
communication oligarchies and indirectly to 
the interest of publicity industry (Bourdieu, 
1996; Ramonet, 2001; Dufour, 2001; Steven, 
2005). 

In the case of Internet, it has been 
observed for several years an unbalanced 
battle among big communication empires 
flooding the ‘virtual space’ with commercial 
objects and the emblematic, but minority, 
association of hackers trying to build a 
democratic culture not only being in the hands 
of commerce. However, in this building, only a 
minority of quasi-specialists is able to 
participate. Their contents have not yet the 
critical size that would be needed to become 
an echo of community (Váden, 2002; 
Mattelart, 2001, 2003, 2007). Consequently, 
the forging Internet culture does not have the 
sufficient connection to social reality and their 
problems, making that it disregards the living 
torrent which might contribute to it.9  

                                                      
9 In spite of the relative minority of this civic culture 

against commercial one, in the last years, some 
administrative decisions has been made with regard to 
the use of open source programs in large areas of 
planetary geography –Brazil, China, Germany, and could 
also pointed out, not because of its size, but its 
anticipation, the Spanish region Extremadura-. These 
measures, although being promissory, are still far away to 
raise the involvement of these new technologies up to the 
level of the communications that could be called natural –
although in communication issues there is not much being 
properly “natural”– in the sense of playing fundamental 
rolls in society. (cf. Wolton, 2005). From other points of 
view,  more enthusiastic about the expectancy of Internet, 
this becomes a new form of society, which is “increasingly 
structured around the bipolar opposition of the Net and 
the self” (Castells, 1996; 2001), and therefore the 
question about the reflection of community is just out of 
date. To these enthusiastic approaches, we would like to 
pose if this new sense of community will be able to give 
rise to a culture competent enough to fight against the 
actual problems of their people. Otherwise the normal 
balance between problems and solutions will be broken 
and the new culture will not be able to last (cf. Homer-
Dixon, 2000). 
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3. Other models 

A critical exploration to the alternative 
communication models with respect to the 
simple one could not leave apart the Austin’s 
pragmatic theory (systemized by Strawson 
and Searle) about speech acts (Bystos, 1999; 
Searle, 1969; Strawson, 1983), but because 
of the extension we would need, we will not 
tackle it. Such theory could easily be 
translated into a theory of ‘communicative 
acts’ –using, of course, only those elements 
which are susceptible to be generalized–. 
Here, the emissive and receiving phenomena 
may be considered into a complete executive 
dynamic mediated by what could be called 
‘communicative force’ –generalizing the 
Austinian concept of illocutionary force–. In 
virtue of this model and the refined analysis 
that Austin devotes to infelicities (failures of 
‘what is done’ in a communicative act), a 
fruitful critical instrument could be developed 
to assess communication system quality.  

Other pragmatic theory that could provide a 
valuable point of view on communication is 
the Grice’s intentional theory of meaning, 
which is sustained upon the interesting 
principle of communicative cooperation and 
implicatures (Grice, 1989). These –carefully 
generalized– may illuminate fundamental 
parts of the communication process being 
non-visible for the simple model. Indeed, the 
issue of intentionality in a general sense 
(wider than the one used by Grice, for 
example, the one proposed by Searle, 1983) 
may lead to a radical consideration of the 
information notion. This one has been masked 
since Shannon –in hands of the MTC– behind 
a notion better suited for data than for 
information (Floridi, 2005a, 2005b). 

In order to emphasize the recursiveness of 
communication, the former inferential model 
may be modified to propose a recursive one 
using a unique rule: 

 

1'') Perceiving Zn-1 in a context C’, to do Xn is 
decided. In order to reach it and according 
with a convention CV’, Zn (communicative 
act) is done. 

Where convention CV’ (as the participant 
understands it) should be considered as an 
open and dynamic set of rules. 

If trying to humanize the model even more, 
we brought it into the executive dynamic of a 
person’s life, instead of context we might 
speak about vital situations or just life 
(including its particular environment and, of 
course, all their interpersonal relations). In this 
case, the sequence of decisions {..., Xn-2, Xn-1, 
Xn, ...} which are taken towards a sequence of 
objectives {..., On-2, On-1, On, ...}, together with 
the actions that are done {..., Zn-2, Zn-1, Zn, ...} 
may be considered as an schema of life. 

No doubt, all the considerations here 
remarked would require a more detailed 
discussion, but let us leave here what has 
been said as brushstrokes of what could be 
said and as a simple probe that the painting of 
the communicative reality may be filled with 
many more colors and lights than those shed 
by the simple model. If somehow these 
models honor the truth, then the honest 
technician should worry for those questions 
posed at the beginning, since the assumed 
transparent system would not be possible.  

Conclusions 

Although only the inferential model has 
been essayed in some extend, this has shown 
up some important curses derived from the 
usage of the simple (or technical) model, 
which forgets some essential elements of 
communication. As illustrated, when these 
elements are not provided, those human 
communications depending on information 
technologies may impoverish. Trying to 
integrate these aspects and those that could 
be given by the mentioned models into the 
technological model should be –in our 
opinion– a major issue. 
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ndexing languages are a key piece in the 

information management systems. These 

languages avoid the ambiguities of natural 

language using subsets of term called 

controlled vocabulary. The application of 

these languages supports the fair 

identification of main elements in the text. 

Also, they have a historical path, but digital 

media in heterogeneous environments 

multiply viewpoints and goals of final users 

when retrieving documents. This phenomenon 

entitles synchrony problems between the 

information analysis and the user expectative. 

As a solution in diverse digital environments, 

a tendency rejecting the application of 

controlled vocabularies in document 

descriptions appears. Moreover, new 

controlled languages demand for a place in 

the Web. In the following section, a historical 

evolution of indexing languages is showed, 

and after that the use of them in indexing 

description. Finally a reflection is done 

regarding its adaptation into the digital 

environment. 

1. Categorization of Concepts in 

Symbolic Structures 

Retrieval methods always support the task 

of finding a document in the stored 

documents. It happens with books, articles 

and web pages. In order to improve the 

information retrieval, the task of analyzing 

papers is needed; this process goes over two 

phases: analysis and synthesis of results. 

During the analysis process, symbolic 

structures are identified in the semantic 

categories. At this point, Aristotle becomes a 
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first character; he considered predicates as 

main concepts pointed by the expression of 

thoughts (rhetoric modes) (Aristóteles, 1982): 

Substance, quantity, quality, relation, 

place, time, posture, vesture, activity, 

and passivity. 

This list has been reduced by Leibniz into 

five categories (Leibniz, 1966): 

Substance, quantity, quality, relation, 

activity or passivity. 

Moreover, Kant proposes the pure 

concepts of understanding. Kant categorizes 

theses pure concept into four groups that are 

shown in Table 1.  

Beyond substantive ideas, Porphyry 

(Plotinus’s disciple) has the merit of having 

arranged the first semantic network by 

distributing universal predicates as a tree
1
, 

showing graphically the relations between 

concepts regarding their genus, subtype and 

difference (Sowa, 2000; Moreiro, 2006). By 

these means, the existence of a hierarchic 

order between Aristotle categories is fixed, 

where genus is occupied by substance or 

composed by, descending in the scale in the 

order provided by Genus and Species. This 

order has arrived to us as a conceptual 

structure of taxonomies and thesauri, 

containing the source of the hierarchic 

disposition of their terms in its category 

relation. Each genus has as generic its 

immediate superior genus, for which it is 

species, at the same time that it acts as 

generic of inferior genus of immediate order. It 

                                                      
1
 Porphyry arranges Aristotle’s categories as a tree 

(Arbor porphyriana) (Wildgen, 1994). In this tree is 

proposed the substance as a Summun Genus (general 

term), discerning between corporeal and incorporeal 

substance. The Corporal Substance is split into sensitive 

and insensitive. Finally, sensitive substance is subdivided 

in rational and irrational. 

means that a concept might be genus by 

relation of ideas, and species by its 

subordination to a general one. 

Genus, with a supreme genus:  

 Top Term or Macro-descriptor. 

 With subordinates genus and species 

(intermediaries): Middle Term (Sub-macro-

descriptor). 

 

And Species (specific of different levels in a 

thesaurus): 

 Species: Generic. 

 Individuals: Specific. 

Ramon Llull, following Porphyry categories 

more than Aristotle primitives, presented a 

semantic tree with seven parts, among them: 

structure, predicable and predicates or 

categories. In the first distinction –composed 

by ens, substance, cors, animal and 

quaestio–, he presented as fundamental 

methodology of his Logica Nova and, 

therefore, as universal mechanism of any 

communicative fact, the ten general rules of 

questioning
2
:  

Utrum Is it or not 

Quid What 

De quo Whom 

Quare Why 

Quomodo How 

Ubi Where 

Quando When 

Quantum How much/how 
many 

Cum quo With whom 

Quale Which 

                                                      
2
 Every logical reasoning must follow the hermeneutic 

decametre (Llull, R., 1970). 
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Table 1: Kant Categories (Kant, 2002) 

Quantity Quality Relation Modality 

Unity  Reality Inherence and 
Subsistence (substance and 

accident) 

Possibility―Impossibility 

Plurality Negation Causality and Dependence 
(cause and effect) 

Existence―Non-existence 

Totality Limitation Community (reciprocity 
between agent and patient) 

Necessity―Contingency 

 

The Port-Royal movement introduces 

essential elements, situating the logical 

concepts of Definition and Division: the first to 

explain the quidditas of something, as the 

way in which the meaning of some descriptors 

are specified in thesauri by using Scope 

Notes. The Division clarifies the difference 

between species, analyzing the genus by 

means of the differences
3
. 

The organization of concepts built by 

Rhetoric has arrived to us
4
. Whenever a 

proposal has been elaborated for categorizing 

text concepts, then relation between concepts 

appears as a fundamental way of thinking. 

These concepts, and the semantic 

relationships among them, show the 

knowledge usually represented in thesauri, 

taxonomies and ontologies. In fact, diverse 

Lulian’s reasonings are compiled in Semantic 

Networks and Artificial Intelligence (Boden, 

1994). 

Thus, general mechanisms of reasoning 

proceed establishing relations between 

concepts. This behaviour has been 

transmitted, in a peculiar way, to the elements 

that integrate indexing languages: 

 

 Terms integrated in the same category. 

 Difference between species. 

                                                      
3 

Llull proposal influenced Leibniz and Descartes, 

fathers of Port-Royal Logic, which therefore agree with 

Porphyry and Llull considering five predicates instead of 

four, and including species between universal ideas: 

genus, species, differences, properties and accidents 

(Arnaud & Nicole, 1987).  
4 

In medieval and ancient times, Poetic and Rhetoric 

studied conceptual principles of discourse. Poetic focused 

on syntactic-structural organizations of literary texts while 

Rhetoric focused on non literary texts (Wildgen, 1994). 

 Division or analysis of genus by 

differences. 

 Scope Notes, for explaining meaning of 

terms. 

 

Thesauri fundamentals can be even found 

in the theory of Derrida’s Deconstruction, by 

arguing that a linguistic sign may be 

repeated.
5
 In order to avoid some Nietzsche’s 

contingencies, such as the possibility of 

saying nothing, or the danger of name 

misappropriation, Thesauri agree to call 

univocally every concept by a term, avoiding 

ambiguity and giving guarantee of concept 

understanding independently of situations. 

One step forward was given by Topic Maps, 

establishing relations between diverse texts 

acting as Metaindexes. 

1.1. Documents’ Content Representation  

Documents, in order to be informative, must 

be communicated. That is the reason why 

their ideas must be ordered for readers, to be 

understood.
6
 Hence, the determinant function 

of macrostructures in texts is distinguished. 

Dual composition of significant/signification 

offers a parallelism in texts, because 

sentences and phrases result from the union 

of the expressive plane (syntactic) with the 

content one (semantic, conceptual), to which 

                                                      
5 

The reader questions himself/herself; he/she is co-

part of the writing, by deconstruction. So, as strategy of 

writing and reading, it is read and written by a splited 

gesture (repeated). (Derrida, 1975) 
6 

The schema follows Hjelmslev ideas, the linguistic 

sign from four levels disposed in two correlated pairs. In 

one side content-substance, and in the other side the 

content-form (Hjelmslev, 1986). 
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the relation between author and readers, and 

both with the message (pragmatic) must be 

added. None of these elements could be 

forgotten whenever a semantic analysis is 

done, even if the only interest was to indentify 

the contained essential concepts. 

Among the theoretical contributions in the 

analysis and representation of contents, 

coming from linguistics disciplines: 

  

 It is relevant the conceptualization built 

from ancient times by Rhetoric, having 

continuity in our days through Text 

Linguistics
7
. 

 It is also important the participation of 

Language Technologies with syntactic 

and semantic analyzers in any automatic 

indexing program. 

 Even Lexicographic intervention is 

determinant. 

1.2. Indexing Languages 

Indexing languages show nowadays a 

similar complexity to that of networks and 

informatics systems through which the 

information to be represented flows. Thus, its 

comprehension must be taken from 

conceptual basis coming from diverse fields 

like Formal Logic, Statistics, Rhetoric, 

Linguistics, Semiotics or Lexicography. 

What was common until some decades ago 

is still valid. Nevertheless, indexing languages 

must be currently translated to the digital 

context. In figure 1 these languages are 

shown.  

Zeng (2005) establishes that indexing 

languages are, in fact, knowledge 

organization systems. We can classify these 

systems, regarding the level of structure 

complexity and the simplicity of 

implementation, in four classes (Figure 1):  

 

 Keywords and folksonomies: Actually, 

they are not languages, but not-controlled 

vocabularies. They have a relevant role in 

the social Web. 

                                                      
7 

The relationship between Text Linguistic and 

Information Science is argued in Moreiro (1993). 

 Wordlists: Glossaries and gazetteers. 

 Faceted classifications and library 

categorization schemas. 

 Relationship groups: based on 

associations between concepts like 

thesauri, Topic Maps, and ontologies. 

 

Figure 1: Indexing languages used in retrieval 

systems 

2. Main Concepts and Their 

Macrostructural Organization 

The varied structures and meaning 

elements integrating documents need a global 

meaning for order and enclosure. Words and 

sentences are basic components of texts 

which integrate into other elements of higher 

category. The semantic levels organize each 

text in essential parts for its understanding, 

depending on macrostructures. 

Macrostructures represent information 

contained in part of a discourse (partial 

macrostructures) or the whole discourse 

(global or general macrostructure). It is the 

deepest meaning structure, representing the 

general content of texts (theme and subject) 

and linking with the rest of the semantic 

elements: 
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Table 2: Speech/Discourse of Semantics 

Units 

Meaning structure 
type 

Text semantic Level 

Superficial 
structure  

Microstructures 

Sentences and 
paragraph structures 

Intermediate 
structures 

Partial Macrostructures  

Secondary and partial 
structure 

 Superstructure 

Partial macrostructure 
order 

Global structures General Macrostructure 

Global semantic 
structure 

 

Without a general macrostructure, the 

coherence of the text would be superficial and 

lineal (Dijk, 1980). A deconstructive position is 

adopted to analyse the documents, counter to 

authors writing. Necessarily, the syntactic, 

semantic and pragmatic role played by the 

superconcept has to be recognised from the 

very beginning. This superconcept, named 

macrostructure (Mg), represents the meaning 

of essential concepts. Then, relevant 

information could gradually be identified, since 

the main semantic aspects of the core idea 

must be expanded to partial and secondary 

macrostructures. Partial macrostructures 

represent concepts only important in some 

parts of the text; thus, they are considered as 

submacrostructure or secondary 

macrostructure (sM). Depending on the sM, 

another macrostructure even more partial 

(pm) coincide with text fragments of minor 

rank. Finally, there are microstructures (mi), 

with superficial meaning because of local links 

in a phrase or sentence. They have a low 

significance level to understand the content. 

Partial macrostructures arrange document 

components and facilitate the access to 

contents. These macrostructures are essential 

to analyze and understand discourse, 

because of linking subsets of meaning for 

each discourse division. Since they are 

intermediate level structures, they play the 

role of secondary macrostructures, reaching 

in a descending path to the partial or modular 

macrostructures (pm). This sequence of 

composed structures has been formalized, as 

shown in the common convention of chapters 

and paragraphs in books, or movie 

sequences. 

Thus, every document model has adopted 

a specific archetypical device. Not only a 

global semantic structure is presented, it also 

generates a global schema within its text 

development, known as superstructure, in 

charge of: 

 

 Formal organization of intermediate 

structures. 

 Coherent succession of partial 

macrostructures existing for singular 

function. 

 

Its place in the analysis of contents arises 

from the fact that many documents follow a 

specific schema with functions to accomplish, 

which is a consequence of the fact that the 

superstructure serves as auxiliary for creating 

a document and then for consulting it. The 

superstructure represents the course followed 

by the content in its progress from the general 

macrostructure to each of the microstructures, 

which may be schematized in a series of 

categories hierarchically ordered. It also 

allows signaling which parts of the document 

contain the universal information that can be 

represented. 

Each text model is organized in an 

elemental superstructure, which is 

transformed depending on its specific global 

macrostructure.
8
 This is the reason why text 

schemata are similar for any juridical norm, 

commercial letter, TV news, administrative or 

scientific documents. 

Discourses have also microstructures, 

whose limited semantic relevance only unifies 

a sentence. In this case, expression is 

concreted by superficial structures of low 

importance for library science experts 

because of the partial message being 

                                                      
8
 Drop (1987) defines it as a schema (although not 

conventional) of a succession of (macro-) “verbal” acts, in 

order to find a “thread” for the text. Scientific documents 

follow a canonical division in its organization: Parts, 

Chapters, Sections and Paragraphs. The archetypical 

presentation of empiric researches is shown as: Problem 

hypothesis, research method, results and discussion, 

conclusions or recommendations. (Bernárdez, 1995); 

Trujillo, 2002). 
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contained.
9
 At the moment of building a text, 

authors proceed combining discrete 

microstructure units. Also readers might 

recognize the content of the texts by following 

microstructures, but very unusually they 

explain the substance of the text as in the 

case of being located in the introduction, other 

main paragraphs of a work, or in moral of 

stories.  

The macrostructural levels of a text are 

considered when deepness is analysed. 

Deepness influences the type of results in the 

content analysis: 

 

 In the abstract, informative and indicative 

models are distinguished for representing 

more or less partial macrostructures. 

 In the combinatory index, more or less 

terms will be used, if global or also partial 

structure is represented. 

 

In specific domains, indexing every concept 

in a document might not be useful for users, 

since query needs could be deceived, due to 

the fact that paying attention to 

microstructures entail non relevant concept 

representation. They do represent neither the 

global meaning of a text (general 

macrostructure) nor of its parts (partial 

macrostructures). Microstructures could have 

low relevance for retrieval, although full text 

indexing has great popularity among internet 

users. Internet search engines need this short 

of indexing due to the fact that: 

 

 The Web has a heterogeneous nature, and 

the users have different motivations to 

search. Therefore, a quite specific search 

performs better improving recall ratio than 

precision ratio.  

 Search engines decrease the weight of 

microstructures, by means of heuristic rules 

and word frequencies (i.e. a single 

occurrence of a word in the last paragraph 

of a document has less importance than a 

word that appears fifty times in the 

beginning of the text). 

                                                      
9
 Superficial structures support the linguistic 

framework within the limits of a sentence, formed result of 

rhetoric elocutio: they enable the linear concatenation of 

sentences in macrostructures (Albadalejo, 1989).  

 

An example might clarify this issue: if a 

user searches the frequency of a term “t of 

student” in biomedical literature, he/she will 

have to search for the term independently of 

the role it has in the document. What makes 

the term more relevant is the change in the 

purposes of the user with respect to the 

document. In the hospital documentation 

centre, the macrostructure of documents 

becomes typical for medical domain. Just in 

this domain, examples are available 

everywhere, showing sites with controlled 

indexed languages for pointing 

macrostructures
10

.  

Since the 16
th
 century B.C, in Babylon 

libraries, a division of sections for information 

retrieval has been done, ordered by 

categories. About 300 years B.C. Callimachus 

divided the Alexandria Museum in 127 

discipline sets, the pinakes, in order to identify 

and organize the paper rolls following the 

knowledge classification provided by Aristotle 

(Millares Carlo, 1971). This approach is 

similar to that proposed by Benveniste 

(Benveniste, 1989), who suggested the use of 

the own scientific-technical terminology for 

concept representation and specialized 

knowledge transmission. 

Thus, Lexicography and Semiotics has 

always participated in formalizations assuring 

social knowledge flow. From a 

contemporaneous perspective, two antagonist 

books appeared in the United States of 

America in 1876: the Decimal classification by 

Melvin Dewey (1979), which marked the path 

to be followed by classification systems, pre-

coordinated and hierarchical structures; and 

the Rules for a dictionary catalogue by 

Charles A. Cutter (1962), who considered 

subject heading lists and somehow also 

controlled vocabularies. The Cutter theory has 

prevailed due to:  

 

 Pre-coordinate character.  

 Associative structure.  

 Control of specialized vocabulary for 

indexing concepts.  

                                                      
10

 An example is given by the Medical Subject Heading 

in Medline - MeSH (PubMed 

<www.ncbi.nlm.nih.gov/pubmed/>) 
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 Improved usability. 

 It is coupled with controlled vocabularies. 

 

While Dewey’s classification consists of: 

 

 Analysis of human knowledge. 

 Focus into decimal coded divisions. 

 A valid universal expression that offers a 

general vision of knowledge. 

 Achievement of a gradual domain 

sequence starting from the most global 

knowledge classification level (Bacon, 

1980), going through intermediate levels 

suggested in the century XIX, and finally 

arriving to specific levels (Cutter, 1972). 

 

The classification has continuity in La 

Fontaine and Otlet, in a positivist point of 

view.
11

 One of their main tasks was the 

launching of the International Institute of 

Bibliography aiming to develop the Universal 

Bibliographic Repertory (RBU), whose 

development required the use of the Universal 

Decimal Classification (UDC), since, without 

it, international cooperation was not possible 

(Levie, 2006). The UDC –adaptation of 

classification conceived by Dewey– related 

concepts of the repertory by means of 

hierarchy, similarity or difference 

(association). Thus, as well as taxonomy, 

association was considered, which besides 

has been a constant technique in Library 

Science, as it was previously mentioned 

concerning the indexing of books. 

The UDC was a way to organize 

information for later effective recovery. Its 

content organization achieved the knowledge 

management demanded by society. 

Nevertheless its classification system –as it 

happens with nomenclatures– became 

restrictive for desired user operations. 

The work of information organization for 

retrieval does not achieve its objectives if it is 

limited to the use of references –characteristic 

of classical lexicography–, as it happens with 

universes: 

 

                                                      
11

  In Science Classification, Comte postulated that 

sciences present complex and interdependent 

relationships (Ducasee, 1950). 

 Not constituting a formal domain clearly 

limited, 

 In transformation, 

 Characterized by multiple interdisciplinary 

relations, 

 With low levels of order, or 

 Not analyzed from agreed organization 

parameters. 

 

Hence, terms achieve a double function in 

knowledge transmission (Cabré, 1999): the 

denominative function, and the conceptual 

one, although with different levels and modes, 

and in diverse situations. 

The definition of concept in traditional 

terminology is accepted as restrictive. For that 

reason, the social cognitive conceptualization 

has been searching for a real description of 

the meaning of terms as they appear in texts. 

This fact breaks the centralized vision 

intended by standards (Temmermman, 1999), 

because the content has passed to be limited 

by the context, where the term is inserted. A 

concept is neither universal, nor immutable. 

Furthermore, it is elaborated by the 

knowledge of the world, and by linguistic-

semantic understanding, which enables exact 

sense representations among the concepts of 

a text (Moreiro, 1993). 

Another decisive fact was the massive 

information gathering during the Second 

World War; overflowing the methods for 

transmitting and accessing results in 

research. Vannevar Bush, Director of the 

Office for Scientific Research and 

Development with President Roosevelt, wrote 

about its experience in the paper called “As 

we may think”, where he stated the arguments 

for understanding what decades later have 

been known as Information Society. He 

stressed the importance of communication 

and availability of information for generating 

new knowledge, considering the procedures 

and instruments that could be useful for 

knowledge control and organization. Bush 

understood that sequential structure of 

documents –reflection of sequential oral 

discourse- caused that the alphabetical or 

numerical taxonomies, arranging concepts in 

class-subclass, were not suitable for an 

adequate processing of high amounts of 

information, since “the human brain does not 
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work in this way, but it works by associations” 

(Bush, 1945). 

The main problem, according to Bush, was 

the inadequate manner for storing and 

classifying information. Hence he imagined a 

more effective system for processing, the 

MEMEX: 

 

 Anticipating the importance of retrieval by 

logic combinations of document subjects. 

 Overcoming taxonomic structure. 

 Preserving associations between concepts, 

therefore, imitating the mode people think 

in order to achieve “association indexing” 

(Bush, 1987). 

 Beyond information storing, grouping and 

linking documents in hypertexts, as an 

alternative to knowledge linear retrieval. 

 

Users could follow multiple trajectories, as 

a new text reality (hypertext), and also as a 

new way of reading and writing
12

. The 

proposal of MEMEX introduced more 

flexibility. It is evident that traditional 

categories of Library Science are not sufficient 

for content treatment of documents, because 

universal classification does not help much to 

the effective flow of contents. Bush Bush 

initiated the use of associative indexes and 

predicted the use of databases, hypertext and 

hypermedia (Roberts, 1976; Buckland, 1992). 

Other foundations are rooted at the 

development of personal computers and 

documental techniques fostering databases 

development and the usage of coordinate 

languages. Thus a relation between 

Lexicography and Indexing languages was 

established by the proposal of norms ISO 

704-2000 and ISO 1087/1-2000. These 

classic standards have contributed to the 

development of methodologies for indexing 

languages. Among these, thesaurus has 

become a reference, since it represents the 

concepts of a specialised domain in a 

normalised way, using univocal terms, which 

are structured following logic-semantic 

principles: 

                                                      
12

 Some theorists as Landow (1995) have lead this 

trend to the extreme of disappearing authorship and 

traditional texts, which is replaced by the absolute 

success of readers. 

 

 Each descriptor is situated in a sense-

giving context, by relations between terms. 

 The set of expressions, fixing a specific 

concept, are exhibited. 

 The conceptual proximity between terms 

and descriptors is shown. 

 

Indexing languages lack of popularity is due 

to the absence of the desired double 

articulation, towards users and back from 

users; thus losing connexion to reality 

(Gonzalo & Yebra, García, 2004). This 

explains why –as shown in Figure 2– the 

higher the complexity of the language is, the 

lower the proximity and usability from a user 

point of view. (Morato et al., 2008). 

Undoubtedly, lightly formalized Knowledge 

Organization Systems (KOS) (Light weight 

ontologies) improve the usability, 

management and understanding on behalf of 

the user, which is obvious if we observe the 

Web 2.0 tags popularity (also called 

folksonomies) (Gruber, 1993) for describing 

multimedia resources of the Invisible Web. 

The Web 2.0 was developed as a natural 

evolution of the Web 1.0. Social Web, or Web 

2.0, is a more usable Web employing a 

minimum complex indexing language (see 

Figure 3). 

 

 

Figure 2: Semantic complex and usability 

relation 

The Web 2.0 (O'Reilly, 2005) offers the 

possibility of achieving everything at the same 

time. The advantages offered are quite clear 

in the user interaction, because it is greater 

than before; as shown by some social 
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networks like: Orkut, LinkedIn and Multiply, 

platforms like Windows “live”, and Google, 

RSS, blogs, photofloods, folksonomies, P2P 

platforms, and so on. But Web 2.0 is also a 

space for free applications: Free software 

(Moreiro, 2006) and free files offering 

applications and open documents (Tramullas, 

2005; Stallman, 2004). So it could be stated 

that a definite profile of Web 2.0 is its 

participative character, a free space for 

collaboration and communication with a 

different response for indexing languages, 

higher association richness, better adapted to 

change by means of a higher proximity to user 

modes and needs. 

Although from a user perspective the Web 

2.0 is more intuitive, its evolution should 

integrate semantic applications through more 

powerful and more formalized indexing 

languages (for example, ontologies based on 

XML
13

). These applications constitute the 

Semantic Web. 

The convergence of both ideals, Semantic 

Web and Web 2.0, opens up three possible 

trends of the Web (Figure 3). The Evolution of 

Web 2.0 to Semantic Web; the Convergence, 

with or without W3C intervention for a hybrid 

Web; or the Coexistence, where Web 2.0 is 

centred in the description and sharing of low 

value resources, and Semantic Web is 

specialized in critical resources. 

 

 

Figure 3: Possible evolutions for the Web 

Internet is composed by natural language 

documents from heterogeneous fields. The 

indexing languages will accomplish its 

                                                      
13

 Examples of Thesauri in XML are Topic Maps or 

Light Ontologies. Unfortunately, XML represents only 

syntax and it does not show a formal model for 

representing knowledge. This lack is overcome, however, 

by RDF language. 

communicative, interpretative and retrieval 

functions, just assigning content metadata by 

clarifying links. Internet shows linguistic 

problems because of its ambiguity. This is 

why terminology is still a reference whenever 

words are located in contexts with different 

possible interpretations. 

The main relation between Indexing 

Languages and Lexicography is originated by 

ISO 704-2000 and ISO 1087/1-2000 

standards, due to its contribution for building 

indexing language methodologies. These 

standards grant a more complete ending than 

ISO 2788 for thesaurus construction (ISO 

2788; ISO 50-106-90) due to:  

 

 A clearer comprehension of Concepts. 

 Exhibited relations between concepts. 

 Facilities to know the configuration of 

conceptual systems. 

 

New norms, like ISO standard for Topic 

Maps, merge the use of indexing languages 

(ISO/IEC JTC 1/SC34. 2004) with digital 

media, opening issues which were previously 

strictly regulated.  

3. Information representation in 

current indexing languages  

The name of Conceptual Thesaurus is 

founded on the notion of matter (in its 

conceptual sense) as substance of texts. It 

gathers terms and concepts by their similarity 

of sense within user context, and it is 

characterized by the richness of its 

associative relations (Maniez, 1993). Besides, 

it can be understood as a semantic network of 

concepts in which every node contains a 

unique semantic concept that may have 

various associated descriptors, which can 

also be identified in the network of related 

descriptors by means of the typical relation of 

thesauri: preferential, hierarchical or 

associative. With respect to traditional 

thesauri, they present the following new 

features: 

 

 All non-empty words available in database 

are listed; 
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 Colloquial terms, even variations, and 

known truncated terms are taken into 

account. 

 Defining notes dissipate possible use, 

doubts are included 

 The equivalency of available terms is 

reasoned 

 The associative relations are included, 

even with non descriptors 

 

Examples of how these thesauri had 

evolved are MeSH and WordNet (Morato, 

Llorens & Marzal, 2004). 

In its operation, the conceptual thesauri 

take advantage of the design of ontologies, 

which allow distinguishing synonyms, 

suppressing the homonyms and inducting 

associative relations between descriptors. 

Ontology for a knowledge base should 

embrace different types of documents, 

conceptual descriptions, relation among 

documents (quotes), and links to different 

scientific problems, as well as index, 

bibliographic descriptions, thesauri, sorting 

codes and terminological information. Its 

application must include a complete domain 

vision of the structure and terminology, which 

should facilitate relevant retrievals. 

The communicative demands of the 

multimedia hypertexts has forced thesauri to 

be opened to new relations, higher in number 

and improving its representation, accuracy 

and efficiency. We may assert that the 

Internet and its hypertext linking offer of 

documents compelled to distinguish 

representation from documental contents, 

evolving from finding solutions firstly in digital 

thesauri to verbal and expanded thesauri, 

improving its expression through XML (as in 

topic Maps) or improving its visualizations 

using technologies like Flash. 

Another proposal for improving thesaurus is 

the inclusion of verbs complementing static 

traditional thesaurus of substantives. This 

thesaurus is called verb thesaurus (Moreiro, 

2000). This task might be facilitated by 

merging the thesaurus of substantives with 

verb classifications from the linguistic field 

(Levin, 1993). The use of verbal descriptors 

gain multiple advantages as the possibility for 

indexing audiovisuals by gerunds, 

identification of verbal functional associations 

more adaptable for specific domains, the 

possibility of showing existing relations 

between concepts using natural language 

facilities (verbal categories as relations that 

can be faceted), and conceptual 

disambiguation.  

The trend toward increasing relations is 

common to similar technologies in diverse 

fields like Software Engineering, e.g. UML. 

This richer concern in relations may be 

exemplified by: aggregation relationship, in 

which the disappearing of the whole does not 

entail the disappearing of its parts; 

composition relationships, in which the parts 

disappear when the whole does; multiplicity 

information (i.e., how many objects may 

interact within the same relationship); 

relationship direction; or relationship 

typification. 

The approach of verbal integration comes 

from pedagogy, where relations built by the 

use of verbs are called conceptual maps 

(concept maps). It could be considered as a 

precursor for WordNet lexical database, an 

interdisciplinary semantic network in English 

for conceptual disambiguation, using verbs 

(Moldovan, 2001) and offering equivalence 

and hierarchy relations between different 

grammatical categories (Green, 1995). 

The automatic construction of thesauri by 

means of the nearest occurrence of nouns in 

verbal structures follows a process starting 

with the analysis of relevant documents for 

vocabulary extraction (glossary, dictionaries, 

etc). Afterwards, it is depurated by hand 

extracting descriptors, which are used for 

indexing documents (handbooks, standards, 

and so on). In this stage phrases are stored if 

one or more descriptors of the thesauri 

appear in their nominal Subject Syntagma; 

and one or more descriptors in their Verbal 

Syntagma. Then, dynamic concepts are 

grouped, classified and related. Finally, the 

result obtained is reviewed by hand.  

An innovative case in the information 

representation field arises from Conceptual 

Maps for Navigation through semantic nets. 

Its study originated a need for building 

indexes for subjects. The semantic networks 

are a common method for representing 

knowledge in Artificial Intelligence field, where 
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the achievement of communication between 

people and computers is searched. 

Conceptual maps offer relationship 

networks richer than thesauri. Their support to 

navigation is more natural due to its node-link-

node structure. The use of these maps eases 

the development of mechanisms for 

representing and retrieving, because relations 

between concepts are chosen following needs 

and user expectative. It is a technique for 

representing knowledge in cognitive graphics, 

which gave rise to the well-known standard 

“Topic Maps”: a document or a set of 

documents SGML or XML interrelated in a 

multidimensional space where each node is a 

topic.
14

 

A topic is a term that represents a concept 

or idea, whose characteristics are: names, 

occurrences, role associations (Moreiro, 

Sanchez-Cuadrado & Morato, 2006). The 

relations are tagged as verbs in structure: 

Topic-verb-topic, thus an association is a 

verbal link between two or more topics, 

enriching the net of relationships. A topic must 

have a basename, as a necessary element 

representing the common way to mention the 

topic; it may also contain alternative names, 

as display names (shown to final users), sort 

name (alphabetical order if a list is required).  

Topic Maps present undoubtedly 

advantages, as the optimization of conceptual 

maps or the merging of vocabularies 

hierarchical or not. Moreover, it is an intuitive 

ISO standard for creation and interpretation. 

Together with RDF/OWL and UML, it is one of 

the most extended languages in the Semantic 

Web, suited for the development of sites and 

the extension of searches. On the contrary, it 

has the disadvantages of lacking inference, 

rules, axioms, or flexibility to become adapted 

in different contexts. 

Ontology is a shared conceptualization, 

explicit and formal for a domain (Gruber, 

1993); it is composed by terms and relations 

in a domain, with combinatory rules, as well 

as terms and relations for extending the 

vocabulary (Neches et al., 1991). Studer 

definition is important for stressing the exact 

meaning of each component: 

conceptualization (abstract model of real 

                                                      
14

 ISO/IEC 13250: 2000. SGML-Topic Maps. 

phenomena with relevant concepts), explicit 

(concepts, types and restrictions are defined 

explicitly); formal (legible by a machine); and 

shared (with agreed knowledge accepted by a 

community) (Studer, Benjamins & Fensel, 

1998). Therefore, ontology specifies a 

concrete viewpoint, reflected in the concepts 

depending on the language used for its 

description. 

No matter what type of ontologies, 

vocabulary always appears in representation. 

In the KR (Knowledge Representation) 

Ontologies, class names, relations and 

functions are the elements expressing the 

knowledge; in Common Ontologies, shared 

experiences are represented by vocabularies 

of things, events, time, space (e.g. a metric 

system ontology); in Top Level Ontologies, 

general concepts for anchoring root terms 

with other ontologies are used; in Upper-Level 

Ontologies, vocabulary and relations are 

included; Task Ontologies employ the needed 

vocabulary for each task: verbs, adjectives, 

names; and finally in Domain Ontologies, the 

vocabulary may be reused in some domains 

but not in others. 

Ontology represents a cognitive 

organization developing a system of 

knowledge organization. Nevertheless, one of 

the main problems to represent knowledge is 

the agreement of what should be represented. 

For that purpose, from different disciplines 

(Library Science and Documentation, Artificial 

Intelligence, Software Engineering, 

Linguistics, Ontological Engineering, etc.) 

several representation models have been 

proposed (Sanchez-Cuadrado, Morato, 

Palacios, Llorens & Moreiro, 2007). 

The required degree of semantic 

representation and its objective determines 

the models and languages to use whenever a 

knowledge system is built, taking into account 

those within the ontology spectrum. 

The ontology, as system of knowledge 

organization, tries to represent generic and 

specific information exhaustively. Ontologies 

can be configured following various 

knowledge modelling techniques and can be 

built trough different formal languages. In 

many cases the languages for models of 

knowledge representation entail a complete 

paradigm and a support language. 
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4. Final considerations 

An indexing language does not only 

synthesize relevant information, at the same 

time it works as a conceptual device for 

domain organization. Therefore, it can work 

as an axis of cooperation –communication 

engine- and of ability –engine for knowledge 

and information production-. It is considered 

that indexing languages grant the 

improvement, selection, processing and 

assimilation of available information. 

The “new” thesauri improve, in many ways, 

the association of terms: hierarchical, 

associative, formal, conceptual, referential, 

explanative, and so on; and enable many 

different forms of representing concepts, from 

a strict sequential point of view to a 

combination of sequential relationships; 

several kinds of taxonomical or associative 

representations (Rodriguez Bravo, 2002). 

They even widely overcome the constraint to 

represent concepts just with substantives. 

In Information Systems, the descriptor, 

considered as a unit of information in the 

indexing languages, is the axis around which 

indexing and content retrieval spins within 

knowledge organization of a specialized 

domain. 

Indexing languages represent the key for 

information management systems in order to 

reduce the ambiguity of natural language. The 

objective identification of the main elements of 

a text is an outcome of valid historical 

traditions and the use of a diversity of digital 

environments for dissimilar types of 

documental recovery. In the Web, controlled 

languages must coexist with indexing and 

free-searching systems. 
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s it happens in the case of so many 

other theoretical expressions, the term 

"information" is ambiguous in its ordinary 

use. For instance, it is sometimes employed 

as implying truth, while on other occasions it 

clearly doesn’t. "He passed her false 

information," we may say, or "We cannot cope 

with the flood of information that internet 

provides," but in general, if I have been 

informed of something, it is assumed that this 

something is true. 

In any case, there is noticeably a very 

frequent language game in which this 

expression is involved: Based on information 

we obtain from our interaction with the world, 

we are capable of acquiring knowledge about 

it; and not only that, we are also capable of 

storing this knowledge, this information, and 

transmitting it to our interlocutors by means of 

representations. This way of expressing 

ourselves is not only applied by us to humans, 

but to other living creatures. 

In order to speak of this information we are 

able to acquire, store and transmit, we use the 

ideas of signal and content (understanding 

content as that about which the signal reports, 

i.e., as the 'transported' information, what the 

signal ‘says’). We parcel this content in 

unities, which, in one of the simplest readings, 

are translatable into Tractarian possible states 

of affairs, possible facts about which the 

occurrences of informative signals inform us.
1
 

Why should we choose this form of talking, 

this language game, to reflect on information, 

and not any other? First, it seems to have a 

central role in the ordinary use of the word. It 

would be unwise to think of this central role as 

fortuitous. If there is a basic concept of 

information, it surely is this one. 

We should choose it, as well, for its value 

as to the understanding of reality it provides: it 

places the topic of information where it seems 

to correspond if we think of it from a biological 

perspective, rather than focusing on 

subsidiary aspects (as, for instance, the 

reflexion on the quantitative characteristics of 

coding systems, etc.), which surely may have 

an vast practical interest, but leave us at zero 

                                                      
1
 I talk about simple readings of the idea of content 

because, of course, one of the central issues in the 

philosophy of language since, at least, Frege, has 

concerned whether Wittgenstein’s possible states of 

affairs (1922), or any of its equivalents (the first Frege’s 

judgeable contents (1879), Russell’s singular propositions 

(1905), situation semantics’ infons, etc.) are precise 

enough to account for what is said (the stoic’s lekton). 
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when it comes to providing a theory of the 

phenomenon of information.  

The simplest theories of information 

compatible with this form or discourse present 

a basic structure along the following lines: a 

signal informs us of a possible fact with which 

it is correlated. Or, to be more precise, a fact 

of a certain type (the signal) informs us about 

another possible fact of some other type if 

these types are correlated.  

Let’s recall that possible facts, at least the 

simplest of them, can be modelled (according 

to the Tractarian Wittgenstein (1922)) on the 

basis of the combination of entities belonging 

in a basic ontology. If these entities exist in 

the world 'combined' in the way the fact 

specifies, then, we are speaking not only of a 

possible fact, but of an actual, real one. The 

types of facts are given, in these simplest 

cases, by the universals instantiated in the 

facts. 

All the concepts mentioned so far, and, in 

particular, contents (be they modelled as 

possible facts or otherwise), seem eliminate 

from our ordinary discourse about this 

epistemic aspect of the world: they are so 

central to it, that only a change of 

considerable theoretical dimensions might 

prompt us to discard them from our ontology. 

As this change has not occurred, for all I 

know, we’ll keep contents as part of the 

ontology of common sense (following a 

methodology similar to Rawls’ reflective 

equilibrium (1971)). 

Are facts objective or subjective? This is a 

question that serves to draw a distinction that 

seems central to contemporary philosophy; 

specifically, the line that separates Realism 

from Idealism. If we contemplate it from a 

realist point of view, it is clear that reality can 

be viewed as consisting of events, which have 

an existence independent of/transcendent 

from the subject (in the sense that they are 

not a 'construct' by this subject). 

In contrast, from an idealist (or, more 

specifically, constructivist) point of view, facts 

are the result of agreement between subjects 

belonging in a social, cultural, linguistic (it is a 

very widespread idea that language 

determines reality) or religious collective, or, 

in the simplest of proposals, not the result of 

an agreement, but a construction of the mind 

of the individual (well, in these cases the mind 

would be the individual). 

Here I assume a realist position, so that a 

discussion on the construction of reality won’t 

be developed. Of course, any ontology is the 

result of a theorization and, therefore, an 

idealization. Reality is always more complex. 

But theorizing allows us to model reality, and 

reality, and not the agreement between 

subjects, is what is basically responsible for 

the characteristics of the model. If the model 

is not compatible with reality, sooner or later 

reality will show it. 

If facts were constructs, it would not be 

necessary to talk about possible facts. 

Perhaps the most obvious way to understand 

the latter is to take them, not as something 

existing in a Platonic world, but as instruments 

for the measure of contents, which are 

assumed to be natural extrinsic properties
2
 (in 

the way real numbers are measuring 

instruments for magnitudes). 

On the other hand, it should also be 

emphasized that informative signals and 

propositional representations (that is, the 

contentful representations we make of reality) 

can be understood as sharing the units of 

measurement of their contents. In both cases, 

the simplest measurement is in terms of 

possible states of affairs. In the case of 

propositional representations, these 

properties (contents) would have (if 

teleosemantics is on the right track) a 

historical component, and, in the case of 

signals, the explanation would be given in 

terms of the mere correlations mentioned 

above. 

Going back to these correlations, how 

should we characterize them? Fred Dretske 

(1981) gave us a theory of information that 

resorted to the notion of channel conditions. 

Thus, for instance, one signal might be 

considered to bear certain information given 

certain channel conditions, and not bear it on 

other occasions. Thus, in his case, one should 

talk about conditional information. 

Furthermore, according to Dretske, given the 

occurrence of the channel conditions, the 

probability of occurrence of the fact about 

                                                      
2
 See, for instance, Millikan (1984). 
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which the signal informs when the latter 

occurs should be of 100%. 

We find ourselves, therefore, in front of 

what seems a notion of conditional 

information with an objective character, but of 

little value to explain how we gather 

knowledge about the world. It is so strict, that 

it would hardly have application: the channel 

conditions necessary to obtain a conditional 

probability of 1 would not respond, in many 

cases, to any partition of reality interesting 

enough to contribute to explain our knowledge 

of the world, as they would need to be 

extremely specific to result in such a strict 

probability. 

Or, at least, this is what Ruth Millikan 

(2004) seems to think. According to her, the 

simple existence of correlations holding in 

local conditions allows us to speak of 

information as exploitable from a biological 

point of view. These correlations are taken 

advantage of by biological entities to obtain 

knowledge. So perhaps we should lower the 

Dretskean requirements in order to explain 

how we are able to learn about the world 

around us from the evidence it supplies. Thus, 

for instance, a shadow cast by a predator 

informs the mouse about the presence of the 

killer, even if the conditional probability, in the 

local conditions specific of the habitat of the 

mouse, is less than 1, as long as there is a 

correlation between the two factors. 

The proposal by Millikan highlights a key 

feature in our way of obtaining information 

about the world, of obtaining knowledge. We 

do so fallibly, and this for several reasons.  

In the first place, because insofar as we are 

biological entities, we are fallible (we can fail 

in the course of any of the transactions that 

allow us to obtain information about the order 

and appearance of things). To begin with, for 

instance, we are designed to operate, for what 

concerns information, under certain 

conditions, outside of which the majority of 

correlations we usually take advantage of 

informatively cease to obtain. 

Also, because, as I said, the conditional 

probabilities of which we take advantage 

when it comes to obtaining information are 

normally lower than 1, even under local 

conditions. Even if these conditions apply, the 

task of acquiring information may fail.  

Furthermore, because we know inductively. 

Our mode of operation at an epistemological 

level is, essentially, incremental, both in terms 

of non-rational knowledge generation 

processes, as well as implicit and explicit 

rational processes. The data on which we 

base our knowledge of the world are always 

poorer informatively than the conclusions we 

draw from them.  

Not to mention the more sophisticated form 

of generation of knowledge we possess: the 

one corresponding to theoretical knowledge of 

the world, based on conjecturing and 

contrasting and, therefore, essentially 

inductive. 

Concerning this fallible nature of our 

acquisition of knowledge about the world, it is 

perhaps worth emphasizing that the 

attunement with certain correlation opens for 

us the possibility of considering diverse 

courses of action without committing us to a 

compromise with the unequivocal acceptance 

of a certain fact. A classic example will clarify 

what I mean. Syphilis and paresis are 

correlated. Paresis follows syphilis, however, 

in a very small percentage of cases. Syphilis 

might then be taken to be a sign of paresis, 

but it is clear that the cognitive attitude that a 

case of syphilis must generate in the knowing 

subject is not the belief that a new case of 

paresis will follow, but, rather, that a new case 

of paresis might follow, allowing for the 

subject to generate plans for different possible 

scenarios, without committing to their 

necessary occurrence. 

What then of the subjective or objective 

character of information? Well, correlations 

are undoubtedly out there. But only entities 

with minimally developed cognitive abilities 

can 'tune in’ with these correlations and use 

them to obtain knowledge. On the other hand, 

assuming the notions of correlation, regularity, 

conditional probability, propositional 

representation, knowledge, content, etc., it 

seems as if the notion of information resulted 

somewhat redundant. Of course we learn 

about what is happening in the world; and 

this, because of the existence of correlations. 

Getting informed consists in acquiring 

knowledge, in generating propositional 

representations, of the world 'outside', using in 
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a standard form mechanisms designed by 

evolution for this purpose. 

Finally, I have insisted on the incremental 

and fallible nature of our acquisition of 

knowledge about the world. We must not, 

however, fall into the usual confusion among 

idealists of all sorts between epistemology 

and ontology. We already know that Cartesian 

certainty is beyond our reach, but we also 

know that knowledge is not, unless we are 

willing to commit to a barren notion of 

knowledge (the typically philosophical one of 

the sceptic). Our models of reality are fallible, 

but nothing prevents them from being reliable. 

And, above all, our models of reality are not 

reality.
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n this paper, I want to discuss a number of 

problems and proposals having to do with 

the notion of information. All of them are 

largely independent on the particular 

concept of information that is adopted. But, 

both the problems and the proposals will be 

very relevant in relation to the definition of the 

peculiar semantic contents that can be 

involved in any informational process.  

In the first section, I will try to make explicit 

the general conceptual framework in which 

our analyses will take place. And I will pose 

three very important ontological problems. 

Very briefly, the problems in question will be: 

1) might the world be no more than 

information, 2) might the mind be no more 

than information, and 3) is there any relevant 

relationship between the two previous 

problems. In the three next sections, I try to 

offer some answers to those questions. I will 

argue that the world cannot be constituted 

only by information, and that our minds cannot 

be constituted only by information either. 

Moreover, even assuming that some sort of 

propositional content can be defined in 

informational terms, I will argue that for our 

minds to have the kind of highly selective 

propositional contents they are able to have, a 

kind of propositional content that also can be 

erroneously exemplified, our minds have to be 

able to have some sort of direct epistemic 

access to the non informational aspects of the 

world. By the way, I will introduce some new 

ideas about how those selective and 

potentially erroneous propositional contents 

could be achieved. And I will do it without 

appealing to the existence of any sort of 

irreducible ―referential capacities‖ and without 

any appeal to the notion of ―functions‖ in the 

usual sense of the term. 

1. A general framework for the notion 

of information 

Even though the bearers of information are 

always physical entities having physical 



328 Manuel Liz 

CC: Creative Commons License, 2009. 

properties, information itself maintains much 

less direct relationships with the physical 

world. Information does not determine any 

particular physical properties. This introduces 

a very important indetermination. But there is 

also another not less important 

indetermination coming this time from the 

semantic contents that can be associated with 

certain information. Information can be 

measured. We can measure quantities of 

information. However, we have to distinguish 

between quantities of information and the 

semantic content associated with certain 

information. And the crucial point is that 

semantic contents are not only quantities of 

information. 

1.1. Information and physical 

 properties 

There is no information without something 

able to bear that information. Hence, some 

bearers of information need to be introduced. 

And such bearers of information always are 

physical entities (objects, events, states of 

affairs, etc.) able of having physical properties 

of a ―first order‖ kind. In contrast, information 

itself would be a ―second order‖ property. It is 

the having other properties, or relations, of a 

first order kind what makes that something is 

able of having certain information. We can 

consider information as a physical property, 

but in that case it has to be clear that we 

would be faced with second order physical 

properties. 

Also, it is possible, and in fact very usual, to 

characterize information as a ―functional‖ 

property. Every functional property would be a 

second order property. But not every second 

order property would be a functional one. 

Being a functional property does not only 

requires that it is definable through the 

quantification, in the logical sense, over other 

first order properties, but that those properties 

satisfy a certain sort of relational structure. 

In any case, the relationships between 

information --informational properties-- and 

first order physical properties are not direct. 

The same point can be made using the notion 

of supervenience. Information would 

supervene on (other) physical properties in 

the sense that if some physical properties are 

had, including here relational physical 

properties, then necessarily certain 

information is had. In other words, variations 

concerning information always have to entail 

variations in those physical properties. 

Information is determined by physical 

properties. However, things are not so in the 

reversed way. Variations concerning those 

physical properties do not have to entail 

variations in information. Information does not 

determine any particular, constitutive or 

relational, physical property for the bearers of 

that information.    

As a consequence, the relationships 

between information and causality cannot be 

direct either. Even though the bearers of 

information are causal effects, and they can 

have causal effects, in relation to other 

objects, events, states of affairs, etc., the 

having certain information does not determine 

any particular causal relation. The having 

certain information does not determine that 

the bearers of that information are causally 

produced in any particular way. And it does 

not determine either that they have some 

particular causal effects.  

1.2. Information and “form” 

Many of the above features are closely 

connected with the meaning of the linguistic 

root ―form‖. The ―form‖ of an object, i.e., its 

shape –including here, in that generic sense 

of ―form‖, things like the size of the object—, is 

also a second order property. It can be 

considered a physical property. And it 

supervenes on (other) first order physical 

properties. The ―form‖ of an object is 

determined by them. However, the fact that an 

object has a certain ―form‖ –triangular, 

squared, ovoid, large, etc.— does not 

determine its physical properties, constitutive 

or relational. And it does not determine either 

the causal relations in which an object with 

that ―form‖ is involved. 

It is convenient to note that all the above 

mentioned facts are perfectly compatible with 

the fact that objects with certain ―form‖ have 

some constitutive or relational properties. It is 

also compatible with the fact that they are 

causal effects of other things, and can cause 

other things. And it is also compatible with the 

fact that the having a certain ―form‖ is able of 

bounding, even in very relevant ways, both 
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the kinds of things that are able to cause them 

and the kinds of things that can be causal 

effects of them. 

1.3. Quantities of information 

Information can be measured. Information 

is measured in quantities of information –bits, 

entropy, qubits, etc.--. The quantity of 

information sizes the capacity of having 

information. 

In that sense, information would be a 

mathematically quantifiable property. The 

quantification can be made in relation to 

certain statistical probabilities attributed to the 

bearers of information, in relation to the 

degree of relative disorder of those bearers, 

considered as thermodynamic systems, in 

relation to the probabilities associated with 

some of the quantum states of the bearers –

which could yield some sort of values, other 

sort of values and, also, an entanglement of 

both sorts of values--, etc. What would be 

obtained is, respectively, 1) a mathematical 

concept of information based on statistical 

probability, 2) a physical concept of 

information based on entropy, and 3) the quite 

recent concept of quantum information. (In 

other section we will address the use of the 

notion of information in biology) 

As we have said, to measure quantities of 

information is to measure a peculiar sort of 

capacity. It is like to measure the capacity of a 

certain glass, of certain ―form‖ –shape, size, 

etc.—in order to contain a determinate volume 

of liquid. The glass could contain ½ litre, 1 

litre, 5 litres, etc. To know that, however, 

would be to know nothing determinate about 

the constitutive or relational physical 

properties of the glass. And it would be to 

know nothing determinate about its causal 

properties either. Moreover, we would know 

nothing either about what kind of liquid the 

glass contains –if it contains any.  

1.4. The semantic content of 

information 

An answer to the last question (What kind 

of liquid does the glass contain?), in the case 

of information, would be obtained when we 

ask about the concrete and particular 

information which is contained in the bearer –

what the bearer is ―saying‖--. In other words, 

information also can have a peculiar semantic 

content. It would be a very interesting 

question to ask whether it could make sense 

to speak properly about information without 

any semantic content, but we do not need to 

face that question here. It would be enough to 

assume that information can have semantic 

contents. 

As very simple cases of semantic content, 

we can think on propositionally articulated 

semantic contents –i.e., propositions— of the 

sort that a is F. We would describe the 

semantic content of an information saying, for 

instance, that it consists in that a is F. To 

describe semantic contents is like saying what 

is contained in a certain glass: ½ litre of water, 

1 litre of milk, 5 litres of wine, etc. 

First order physical properties of the 

bearers of information can be understood as 

the non-informational properties that are 

mentioned when reality is described from the 

point of view of our more basic sciences
1
. 

And, according to what we are saying, 

semantic content would be the sort of 

propositionally articulated concrete 

information that can be cognitively relevant 

from a psychological perspective
2
.  

1.5. Three problems 

The quantity of information that a certain 

bearer can contain does not determine the 

physical properties of the bearer –constitutive, 

relational, causal, etc.--. And that quantity of 

information does not determine either the 

semantic content of the information, the 

concrete information contained in such a 

bearer –what that bearer is ―saying‖. The 

capacity for containing certain ―quantity of 

information‖ is compatible with a great variety 

                                                      
1
 In fact, the notion of information might be present in 

our more basic sciences. But a consequence of what we 

will argue in next sections is that science, and a fortiori 

basic sciences, cannot describe the world mentioning 

only informational properties. And this would be true even 

in relation to the ways quantum physics can be 

interpreted. 
2
 Briefly, propositions would be those kinds of entities 

able of being the objects of our propositional attitudes –

beliefs, desires, etc.--, and those kinds of entities able of 

maintaining inferential relationships –deductive, inductive, 

etc. 
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of propositionally articulated semantic 

contents. 

We can say that the metaphysical status of 

information is not very well defined. 

Information appears to occupy some place 

between, on the one side, the physical world 

constituted by first order physical properties 

and relations and, on the other side, the world 

of meanings, contents and propositions 

psychologically relevant --at least for the 

cognitive part of our minds. 

The peculiar metaphysical status of 

information is the source of many problems. 

Here, I want to discuss three of them. They 

are the following ones: 

 

1) Might the world be no more than 

information? 

2) Might the mind be no more than 

information? 

3) Is there any relevant relationship between 

problems 1 and 2?  

2. Might the world be no more than 

information? 

We will argue for a negative answer to that 

question. The world cannot be only 

information. Moreover, the world that can be 

epistemically accessible cannot be either only 

information. In particular, not all knowledge of 

the world can be propositionally encapsulated 

in the form of semantic contents of the sort 

that a is F. We will argue that in order to be 

possible any knowledge of the world 

articulated through propositional contents, it 

has to be also possible to know the world, or 

to access to it, in other ways.  

2.1. Two senses of the question 

The question above posed (Might the world 

be no more that information?) can have two 

main senses, one of them strongly ontological 

and the other one much more 

epistemological. 

The idea that, in the end, the world might 

be only information, in a strong ontological 

sense, is nowadays present in some trends of 

thought. But, according to what we have said 

about the bearers of information, and about 

the relation of supervenience of information 

on (other) physical properties, strictly the 

world cannot be only information. It would be 

like stating that there can exist the capacity of 

containing a volume of, let us say, ½ litre, 1 

litre, 5 litres, etc., without existing any sort of 

container at all. 

Perhaps, the idea that the world might be 

only information did not have a purely 

ontological meaning but an epistemological 

one. Then, by ―the world‖ we would have to 

understand ―the world epistemically 

accessible‖. And what is stated would be that, 

in the end, we do not have access to the 

world but through information. Let us analyze 

more closely that suggestion.   

2.2. Having access to the world only 

 through information 

But, ―having access to the world only 

through information‖ would have to have here 

an interpretation full of very diverse semantic 

contents. The accessible world would become 

something implausibly narrow if we only could 

know about it quantities of information, or may 

be relations among quantities of information. 

We never could state about the world 

something like that a is F, being a and F not 

only quantities of information. However, the 

rule is to make very often statements of that 

sort. And unless it is showed how they could 

be translated, or made equivalent, to other 

statements involving only quantities of 

information, and it is very doubtful that it can 

be made, we would have to conclude that the 

real problem is to explain how we can have 

the great variety of semantic contents that in 

fact we are able to have. 

Hence, ―having access to the world only 

through information‖ has to mean ―having 

access to the world only through some 

semantic contents propositionally articulated, 

i.e., semantic contents consisting in things like 

that a is F, being a and F not only quantities of 

information. But, how those semantic contents 

are originated? And how to explain the ways 

in which we get to access to the world through 

those semantic contents?    

2.3. Explaining semantic contents 

The explanation of semantic contents really 

is a complicate matter. But a very influential 

approach has been the one proposed by Fred 
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Dretske in the last years
3
. We will introduce 

briefly that approach. And it will serve us to 

identify three big problems. Dretske defines 

the semantic content of a particular signal in 

the following way: 

A signal s, registered in a signal receiver 

r, and coming from a certain source a, 

has the semantic content that a is F iff 

the conditional probability that the source 

a is F, given the signal s, and given 

some previous knowledge K that r has 

about the possibilities of being F of a, is 

1. (Ibid) 

For example, if given the signal s, the 

probability that a is F or G or H is 1, and K 

consists in that a cannot be H, then the signal 

s will have, for r, the disjunctive semantic 

content that a is F or G. If the receiver r does 

not have any knowledge K about the 

possibilities of the source a, then the signal s 

will have the semantic content consisting in 

that a is in a certain way if, given s, that a is 

that way has a probability of 1. 

That simplification of Dretske’s position 

would serve to make explicit three big 

problems that any explanation of semantic 

content would have to face. They are the 

following: 

 

1) The problem of the need to take into 

account some previous knowledge K: 

The need to take into account K 

presupposes a set of previous semantic 

contents that would have to be explained. 

This could lead to situations of regress or 

to situations of circularity. Of course, this 

problem would not be a hard one if we 

can assume that in the last term it would 

be possible to avoid K. We will take it for 

granted in our discussion. In any case, 

and even though such assumption may 

be seem as plausible, we would be faced 

with the next two problems.
4
 

                                                      
3 Mainly, in Dretske, F. (1981). Adopting the general 

framework of Shannon and Weaver, Dretske tries to 

make precise the notion of semantic content of a 

particular signal –―cognitive content‖ in his terminology. 
4
 The need to take into account some previous 

knowledge in order to explain semantic content is a 

general problem for the selection of any semantic content: 

mental contents, linguistic meanings, the intentional 

contents of actions, the normative contents of rules, etc. 

2) The problem of getting selective semantic 

contents: 

According to the definition of semantic 

content above introduced, the signal s will 

have as semantic content every feature 

had by a with a probability of 1 given s –

we assume that any reference to K could 

be eliminated--. However, a itself can 

register signals coming from other 

sources. Moreover, these other sources 

can register signals coming from other 

ones. In the last term, the signal s could 

have in its semantic content all the 

features of those other sources that have 

probability 1 given s. This makes of the 

semantic content of any signal something 

quite broad. There would be a kind of 

explosion in the semantic content of every 

signal –and everything can be a signal
5
. 

Hence, in order to select the relevant 

semantic content of a signal it would be 

required some non-regressive and non-

circular procedure to narrow that semantic 

content. 

3) The problem of error: 

According to the above definition of 

semantic content for a particular signal, 

error would not be possible. If a signal has 

the semantic content that a is F, then 

necessarily a is F. This generates a 

problem because, unless from an intuitive 

point of view, there would have to be 

room for semantic contents erroneously 

exemplified. The semantic contents of 

many of our beliefs, for instance, seem to 

be semantic contents that can be 

erroneously exemplified. Sometimes this 

problem is interpreted as deriving from 

Dretske’s requirement that the probability 

that a is F, given s –we follow assuming 

an elimination of K--, is 1. Indeed, that 

requirement entails a great amount of 

idealization about informational channels. 

In fact, informational channels always 

make that some information is modified or 

lost. But the real problem is not here. The 

crucial problem is that the correctness of 

semantic content is too much closely 

                                                      
5 Not only can everything be a signal. Everything 

would have as semantic content information over quite 

very large parts of the whole history of the universe, going 

back to the very Big-Bang.  
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linked to the exemplification of that 

semantic content. If in order to have the 

semantic content that a is F some other 

probability p less than 1 were required, 

and no other modification in the above 

definition of semantic content were 

introduced, then exactly in the same 

degree that semantic content would be 

correct. In other words, that semantic 

content would have a probability of error 

of 1-p, which is exactly the probability that 

s does not have the semantic content that 

a is F. What is required is more distance 

between, on the one hand, the having the 

semantic content that a is F and, on the 

other hand, the fact that it is correct to 

have that content. Moreover, it is needed 

something able of explaining how a 

semantic content can be non erroneously 

exemplified with less probability than the 

probability of exemplifying that content. 

And it is needed to do it without making 

reference to semantic contents with 

respect to which the problem of error 

remains open. That would be regressive. 

Moreover, it is needed to do it without 

introducing semantic contents which are 

merely postulated as capable of being 

erroneously exemplified. That would be 

circular. 

 

The last two problems have been recently 

discussed with detail by many authors
6
. They 

are also very old problems
7
. And they would 

be problems that have to be faced by any 

explanation of how a signal can have the 

particular semantic contents that it is intended 

to have. Moreover, they would be crucial 

problems for the claim that the only 

knowledge we can have about the world is the 

kind of knowledge encapsulated in semantic 

contents of the sort that a is F.  

Let us resume our results. Does the world 

consist only in information? Our answer was 

negative. The bearers of information cannot 

be themselves only information. Does our 

access to the world consist only in 

information? Our answer was also negative. 

                                                      
6 Among them, we would have to mention Millikan, R. 

(1984) and Fodor, J. (1990).  
7
 In particular, the problem of error is discussed in 

deep by Plato in his Cratylus. 

We know about the world more than 

quantities of information. Is the world only 

known through propositionally articulated 

semantic contents of the sort that a is F, being 

a and F not only quantities of information? 

Faced with the problems we have presented, 

an affirmative answer would have to explain in 

a non-regressive and non-circular way how 

can the intended semantic contents exist.    

2.3.1. Knowing the world without 

semantic contents  

Now, let us consider that part of the mind 

consisting in cognitive states –i.e., states 

which, in one or another way, are related with 

knowledge. I want to argue that it is not 

possible a non-regressive and non-circular 

explanation of the knowledge of the world 

based on semantic contents without appealing 

to knowledge of the world which is not based 

on semantic contents. Moreover, I want to 

argue that only if we can know directly the 

world, or to have some kind of direct 

epistemic access to it, it is possible to know 

the world through the propositionally 

articulated semantic contents conveyed by 

informational processes. 

In order to be more precise, we can define 

―knowledge based on semantic contents‖ as a 

knowledge with the structure ―I know that a is 

F‖. In that case, what is known would be that 

a is F. This is the semantic content of my 

knowledge. Some examples would be ―I know 

that Madrid is the capital of Spain‖, ―I know 

that Ulysses came back to Ithaca‖, ―I know 

that passion blinds reason‖, etc. By 

―knowledge not based on semantic contents‖, 

we can understand a knowledge with the 

structure ―I know a‖. Here, what is known is 

not that a has certain feature, or that a is in a 

certain way. What is known is a. Moreover, in 

a crucial sense it is known directly. It is not 

known by means of any sort of propositionally 

articulated semantic contents. The content of 

my knowledge, surely partial and tentative, is 

a itself. Some examples would be ―I know 

Madrid‖, ―I know Ulysses‖, ―I know passion‖, 

etc. 

   With independence of the concepts I 

have, of the languages I use, of the names or 

descriptions which make me able to recognize 

a, of the amount of information that I have 



tripleC 7(2): 327-343, 2009 333 

CC: Creative Commons License, 2009. 

about a, etc., if I know a, then I know the real 

thing, and I know it directly. I know without 

intermediaries the authentic a. If I know a, 

then it could not be other way. As it was 

noted, this does not mean that I know 

completely a, in all their aspects, or that I 

know a once and for ever. It only means that 

what I know is the authentic a. In other words, 

when I know a, I do not know merely some 

propositionally encapsulated information 

about a. I know directly the very a 

    As I said, what I want to argue is that it 

cannot be explained how we can know the 

world through contents with the structure that 

a is F without assuming that we also have a 

kind of direct knowledge of the world, or a 

kind of direct epistemic access to it, which is 

not based on such propositionally articulated 

semantic contents. And the argument is very 

simple and intuitive. To know that Madrid is 

the capital of Spain, for instance, could not 

increase my knowledge of the world unless 

that, in one or another way, I am able of 

knowing which part of the world is such 

Madrid which is the capital of Spain. And I 

only can be able of that second kind of 

knowledge, without regress or circularity, 

knowing Madrid in a direct and non 

propositional way, or knowing in a direct and 

non propositional way something from which I 

can infer that I know which part of the world is 

Madrid. Knowing more features about Madrid, 

knowing more propositions about Madrid, 

would not be enough. Ever it would not be 

enough to know everything that can be true 

about Madrid. In order to know which part of 

the reality is such Madrid that is the capital of 

Spain, I have to know Madrid in a way that 

goes beyond any propositional semantic 

contents of the sort that a is F.  

The world cannot consist only in 

information. The world itself has to be 

constituted by other features apart from 

informational features. Now, is the world that 

can be accessible to us something constituted 

only by semantic contents of a propositional 

sort? In other words, cannot we know the 

world but through certain semantic contents 

like that a is F? What I am suggesting is that 

we could not know the world through any 

amount of semantic contents unless we can 

also know some of those non informational 

features of the world in a direct way, i.e., in a 

way not based on propositionally articulated 

semantic contents.
8
 

3. Might the world be no more than 

information? 

That it is not possible to know the world 

through propositional semantic contents 

without knowing some features of the world 

that are not encapsulated that way entails that 

there is more than information in the world 

that is epistemically accessible to us --and a 

fortiori in the world itself. And it entails that our 

minds cannot be only information.    

3.1. What else can the mind be apart 

from information?  

Even if the world cannot be only 

information, the mind might be only 

information. However, if the mind has to have 

some kind of direct access to non 

informational features of the world, then the 

mind cannot be only information. 

According to what we have said, the mind 

has to have some kind of direct epistemic 

access to non informational features of the 

world. That is, the access to such features 

has to be carried out with independence on 

any information which can be received, 

codified and transmitted through semantic 

contents propositionally articulated. Hence, 

the world cannot be for the mind merely a 

―source of quantities of information‖. And it 

cannot be merely either a ―source of semantic 

contents‖. In one or another way, our minds 

have to be able of being in “close touch” with 

reality. 

What else can be the mind? What else can 

be the mind apart from quantities of 

information and apart from a certain number 

of propositionally articulated semantic 

contents? A very classical answer to these 

questions would be that, apart from quantities 

of information and apart from semantic 

                                                      
8
 Russell’s distinction between knowledge by 

description and knowledge by acquaintance, a central 

element of his philosophy after the formulation of his 

theory of description, would be very close to our 

argument. And we can find the same idea in Peirce’s 

discussion of the crucial importance of signs with an 

indexical character in order to anchor in the real world any 

other kind of sign.  
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contents propositionally articulated, the 

material structure and composition of the mind 

enables it to have certain “referential 

capacities”. Referential capacities would offer 

an epistemic access to the world, even a 

certain kind of direct knowledge, not based on 

propositional semantic contents. The 

important point is that knowing the reference 

of a propositionally articulated semantic 

content, knowing how it is anchored in the real 

world, would not be something like knowing 

that a is F, for any a and F. It would be 

something like knowing directly, without 

intermediaries of any kind, the very a.
9
 

Here, we would have a knowledge not 

based on semantic contents. And perhaps 

such sort of knowledge could be of help in 

order to solve the two problems above noted: 

the problem of getting selective semantic 

contents and the problem of error. Let us see 

why. Referential capacities might be able to 

select a relevant semantic content from all the 

other semantic contents which could be also 

present. That a is F, for example, could 

become in that way selected simply because 

the system in which that semantic content is 

exemplified intends to refer to the possibility 

that the object a is F. And because, in 

principle, those referential capacities could be 

exercised in a right or wrong way, it might be 

also possible to exemplify erroneously a 

semantic content like that a is F. This could be 

so either because we attribute the being F to 

something that is not a, or because we 

attribute the being F to something that is a but 

not F. 

Referential capacities offer a way to try to 

solve the problems we are focusing on. 

However, there are reasons to think that it is a 

wrong way. There are reasons to think that 

the appeal to referential capacities only 

presupposes that those problems have a 

solution. The main difficulty with the 

assumption of such referential capacities for 

the mind is that those referential capacities 

are in serious need of explanation. In no way 

they would not have to be taken as 

irreducible. In other words, referential 

                                                      
9
 John Searle would be paradigmatic with respect to 

such appeal to referencial capacities. See in particular 

Searle, J. (1980, 1983 and 1992).     

capacities are part of the problem. And 

because of that, they cannot be the solution.  

In fact, many authors have tried not to 

assume as primitive those referential 

capacities of the mind. There would be in our 

minds something more than information. But it 

would not be a primitive referential capacity. 

Referential capacities would have to be 

explained by non-informational features of the 

mind and, in the end, by non-informational 

features of the world.   

3.2. Functions  

There are other ways of trying to answer 

the question about what else can be the mind 

apart from information. Many recent authors, 

including here Dretske himself, would say that 

that ―something else‖ that is not constituted by 

quantities of information, that does not consist 

either in some semantic contents 

propositionally articulated, that ―something 

else‖ able of selecting particular semantic 

contents, and also able of making room for 

the error, is a number of ―functions‖ that the 

mind has given both its material composition 

and its peculiar natural history.10  

Nowadays, a very common perspective in 

order to explain how the mind is able of 

selecting determinate semantic contents, 

semantic contents which also can be 

erroneously exemplified, appeals to notions 

such as ―functions‖, ―objectives‖, ―control 

mechanisms‖, etc. That perspective may have 

a biological motivation, but it also can be 

adopted in relation to non biological systems. 

It could be applied to any system able of 

receiving and modifying information. 

The crucial idea is that not all 

propositionally articulated semantic content 

consisting in that a is F, that can be 

transmitted by a signal and received by a 

certain receiver system, is equally relevant for 

the system --for its existence, for its efficient 

functioning, etc.-- And the specific semantic 

content of a signal could be selected in 

relation to that ―differential relevance‖. It will 

be a selected semantic content only that 

semantic content having a relevant functional 

role in the informational structure of the 

                                                      
10

 See again Dretske, F. (1981) and Millikan, R. 

(1984). 
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system, with respect to the satisfaction of 

some objectives associated to the control 

parameters of determinate processes. Having 

epistemic access to those functions, 

objectives, control parameters, etc., in a 

conscious or unconscious way, the mind 

would be able to directly access to some 

features of the world without relying on any 

semantic content of a propositional kind. 

All of that would make us able of giving an 

answer to the problem of selection. And we 

could also face the problem of error. The 

function of having a determinate semantic 

content, but not others, would be obviously 

selective. And the possibility that there exists 

such a function without a correct realization --

as when, for instance, some scissors do not 

serve us to cut something they ―would have‖ 

to cut-- entails the possibility of exemplifying a 

determinate semantic content, functionally 

selected, without being a correct semantic 

content. Simply, there would be a function 

which does not have an adequate realization. 

From that perspective it is very easy to 

introduce the biological notion of information. 

We would be faced with information not only 

in a quantitative sense, but with information 

described through particular semantic 

contents propositionally articulated. Those 

contents would be functionally selected. And 

natural selection would be the best candidate 

–in the domain of non artificial design-- in 

order to make such functional selections. In 

that way, we could say, for instance, that 

some movements in the tail of certain animals 

have the ―function‖ of transmitting information 

about a certain danger --predators in the 

proximities, etc.--. Or that some colours, or 

gestures, have the ―function‖ of indicating a 

good disposition for reproduction. Or that 

certain genetic information has the ―function‖ 

of controlling the production of determinate 

proteins, or the production of determinate 

organs, etc., and that other genetic 

information is redundant, or simply residual.11   

There is a vast literature in biology, and 

philosophy of biology, about these topics. At 

the more reflective levels, however, an 

important problem arises. Basically, there are 

                                                      
11

 Following that route, some authors have tried to 

introduce much more sophisticated ―functions‖ like the 

ones attributed to the ―memes‖. 

two ways to understand functions. Functions 

can be understood 1) in a historic and 

diachronic sense, mainly in relation to the 

notion of ―adaptation‖, and 2) in a systematic 

and synchronic sense, connected with the 

sense in which, for instance, the different 

parts of a machine can be identified. Indeed, 

they are two very different ways of making 

sense of functions. And as it has been noted 

many times, the implications of those two 

senses are very different. In particular, those 

two different senses might entail quite 

different conclusions with respect to the 

semantic contents relevantly selected in a 

particular case. 

There would be another important problem. 

Functions, understood in one or another 

sense, also would be second order properties. 

Moreover, in this case they will clearly be 

functional properties. But the status of 

functions, in general, as physical properties 

would be much more problematic than the 

status of information. Functional properties 

beyond informational properties have a 

serious danger of being excluded from the 

physical world. The problem is that 

information seems to be a much more basic 

property than (other) functional properties. In 

other words, strictly the physical world seems 

to be constituted by first order physical 

properties --and relations-- and, may be, by 

information. And functions would have to be 

reducible to, or be definable through, those 

ingredients.  

Functions would have to be explained in 

quite a similar sense to the sense in which it 

was said that referential capacities would 

have to be explained. It is very difficult to 

assume that functions can belong to the 

physical world as some kind of primitive 

properties. And this would also apply to what, 

from a biological point of view, can be called 

―natural functions‖. In that respect, the free 

appeal to the adaptative value of biological 

functions is very often considered no more 

than ―bad teleology‖, or mere 

―panglossianism‖. In sum, the language of 

functions seems to have only a heuristic and 

pedagogic value. 
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This would not be to have no value at all, 

but it would be very different from having a 

clear and robust ontological value. 

4. Semantic contents from other 

perspective 

As we have seen, the notion of ―function‖ 

has not less problems than the notion of 

―referential capacities‖. And both notions are 

much more problematic than the notion of 

information. Is there some other way of trying 

to select semantic contents? In this section, I 

am going to present a very suggesting 

alternative.   

4.1. Signals and signalizing systems  

Let us think on a signalizing process as 

something with the following structure: 

 

1) There is a set of particular and concrete 

objects o1, o2 ,…, on. 

2) There is also another set of particular and 

concrete objects that serve for signalizing, 

or marking, the objects mentioned in 1. 

We can call them ―signals‖: s1, s2, …, sn. 

3) An object oi can be signalized always with 

the signal sj, or with different signals si, sj, 

…, sk, in different times and 

circumstances. 

4) The signal si can always signalize an 

object oj, or different objects oi, oj, …, ok, 

in different times and circumstances. 

 

A signalizing system will be whatever 

system able of  being involved in a signalizing 

process as the previously described, a very 

simple process consisting in ―registering 

marks‖ or in ―putting marks―. 

It would be very important to distinguish 

between tokens and types of both objects and 

signals. This would apply especially to 

conditions 3 and 4. Strictly, those conditions 

would have to be expressed in terms of 

tokens of certain types of objects and signals. 

Tokens of objects and tokens of signals would 

belong to certain types. We will assume that 

there are tokens of objects of types oi, oj, …, 

ok, and also that there are tokens of signals of 

types s1, s2, …, sn. For the purposes of our 

discussion, we will only explicitly distinguish 

between tokens and types, of objects and 

properties, when it is necessary. 

Now, a semantic content consisting in that 

a is F could be understood as a property 

adscribed to certain peculiar combinations of 

the signals, or marks, that a signalizing 

system is able of producing. In order to 

present my proposal, I need first to introduce 

some other concepts. 

4.2. Correctness conditions  

Let be R(si,,sj) a particular combination of 

the signals si and sj produced by a signalizing 

system. Let us define S(si) as the set of 

objects signalized by the signal si, and S(sj) as 

the set of objects signalized by the signal si. 

We can establish the following general sort of 

correctness conditions C1 upon the 

combination R(si,,sj) of signals si and sj: 

 

(C1) R(si,,sj) is a correct combination iff 

S(si,)S(sj). 

 

In other words, R(si,,sj) is a correct 

combination if, and only if, the objects 

signalized by si also are objects signalized by 

sj.   

4.3. Condition of re-identification. 

Signals with a re-identificative value  

Now, let us suppose a complex signalizing 

system, able of signalizing and also able of 

producing combinations of signals R(si,,sj). 

Over those combinations of signals, we can 

establish the following condition of re-

identification C2: 

 

(C2) If there are signals F’, F’’, etc., such 

that 1) the system can produce the 

combinations R(a,F’), R(a,F’’), etc., and 

2) these combinations of signals satisfy 

correctness conditions like C1, then we 

will say that the system is able of re-

identifying the objects signalized by a. 

 

In that case, we will also say that the signal 

a becomes a signal with a re-identificative 

value. 

Signals with a re-identificative value are 

able of signalizing objects in a way that makes 

possible that those very same objects can be 
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signalized by other different signals. 

Therefore, the same objects could be re-

identified through those other signals. 

A limit case of C2 would follow when 

signals a and F’, F’’, etc., are tokens of exactly 

the same relevant type of signal. Here, those 

different tokens would serve to identify a 

relevant type of object which is tokened in 

various ways. From this point of view, every 

identification would be a re-identification. 

Note that the signal F has not been 

involved in the definition of the condition of re-

identification for the signal a. This fact will be 

important in our definition of semantic content.   

4.4. Condition of generalization. Signals 

with a generalizing value  

Also, we can establish the following 

condition of generalization C3: 

 

(C3) If there are signals a’, a’’, etc., such that 

1) the system can produce the 

combinations R(a’,F), R(a’’,F), etc., and 

2) these combinations of signals satisfy 

some correctness conditions like C1, 

then we will say that the system is able 

of generalizing over the objects 

signalized by F. 

 

In that case, we will also say that the signal 

F becomes a signal with a generalizing value. 

From conditions C2 and C3 a number of 

other important semantic concepts could be 

defined in new and suggesting ways. We will 

not do it in this paper. All of them would be 

based on very simple signalizing processes of 

the kind above described. 

Note that, this time, the signal a has not 

been involved in the definition of the condition 

of generalization for the signal F. This fact will 

be also important in our definition of semantic 

content.   

4.5. Semantic contents  

With the help of the concepts previously 

introduced, the notion of semantic content 

could be understood in the following way: 

 

If a system 

1) is able of signalizing, i.e., if it is able of 

registering or putting signals, in the way 

above described, 

2) is able of producing the combination of 

signals, or the complex signal, R(a,F), 

3) with respect to other combinations of 

signals, that is, exceptuating R(a,F), the 

signal a has for the system a re-

identificative value, and 

4) with respect to other combinations of 

signals, that is, exceptuating R(a,F), the 

signal F has for the system a generalizing 

value.  

then  

when the system produces the 

combination of signals R(a,F), such 

combination, for the system and in that 

production, will have the propositionally 

articulated semantic content consisting in 

that a is F, with the correctness condition 

associated that S(a)S(F). 

 

In other words, a certain combination of 

signals R(a,F) will have the semantic content 

that a is F when a signal a with a re-

identificative value is combined with a signal F 

with a generalizing value having that 

combination S(a,)S(F) as its correctness 

condition. 

We can say that in those circumstances, 

that correctness condition makes that the 

system is committed to signalize with F the 

objects that are signalized with a. And we can 

say that such correctness condition would be 

fulfilled, or that it would be satisfied, if the 

signalizing behaviour of the system shows 

that in fact this is what the system would 

probably do in the circumstances. 

Some times this will be the case. Other 

times, it will not. In particular, the last would 

happen when the system becomes strongly 

committed with other signalization processes 

contrary to the previous one –i.e., when the 

system produces relevant combinations of 

signals with a content entailing that a is not 

F.
12

 

                                                      
12

 In this respect, correctness conditions would be 

quite similar to assertability conditions. However, the 

relevant facts for the acquisition and fulfilment of 

correctness conditions, in the defined sense, would have 
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Hence, the semantic content of a 

combination of signals such as R(a,F) is 

crucially determined by 

 

1) the fact that, in the system in question, the 

signal a has a re-identificative value,  

2) the fact that the signal F has a 

generalizing value, and  

3) the fact that the combination of signals 

R(a,F) has as its correctness condition 

that S(a,)S(F). 

 

The re-identificative and generalizing 

values would be obtained through the 

satisfaction of conditions C2 and C3 by other 

combinations distinct from R(a,F). And our 

definition of semantic content would be 

applied over the combination of signals 

R(a,F). 

At this point, we can see the reason why 

the signal F has not been involved in the 

definition of the re-identificative value of the 

signal a, and also the reason why the signal a 

has not been involved in the definition of the 

generalizing value of the signal F. In order to 

have the semantic content that a is F, the 

combination of signals R(a,F) has to have a 

certain correctness condition such that the 

signal a has a re-identificative value 

independent on the satisfaction of that 

correctness condition. And the combination of 

signals R(a,F) has to have a certain 

correctness condition such that the signal F 

has a generalizing value independent on the 

satisfaction of that correctness condition. 

In other words, to have that a is F as an 

semantic content with S(a,)S(F) as its 

correctness condition has to be something 

previous to the satisfaction to that peculiar 

correctness condition.   

4.6. A progressive selection of semantic 

contents  

The processes of signalization themselves 

can be very unclear as to what objects are 

marked by what signals. In principle, the 

conditions C1, C2 and C3 could be applied in 

many different ways. This entails a problem. It 

would seem that what we only could obtain is 

                                                                            
to do with processes of signalization and not with any kind 

of irreducible epistemic states. 

a set of potential semantic contents, without 

being able to select in no circular or 

regressive ways some particular semantic 

contents over other ones. 

However, things would not be necessarily 

so if the sets of possible conditions of 

correction that could be applicable to a 

signalizing system were able of have a 

differential explanatory power in relation to the 

dynamics and structure of the system, 

especially when the system increases in 

complexity. In that case, the semantic 

contents attributed to the system could 

become more and more specific.  

Even though we did not know with 

complete certainty what object are marked by 

what signals, some possibilities could have 

more explanatory power than other ones. 

Moreover, an important assumption at this 

point would be that this is what just happens 

in the majority of cases. More concretely, the 

hypothesis would be the following one: 

When the conditions of correction are part 

of complex behaviours and complex 

structures, the problem of attribute them, 

obtaining that way certain specific semantic 

contents, tends to have a unique solution. 

The dynamics and structure of the 

signalizing processes, and its growing 

complexity, would be able of progressively 

selecting certain particular semantic contents, 

or at least a set of logical variations of 

particular semantic contents. Moreover, such 

semantic contents could be taken 

erroneously. That would happen simply when 

their correctness conditions are not fulfilled.  

Following the strategy proposed, semantic 

contents could be selected. The selection 

would be compatible with the existence of 

error. It could be made without any regress or 

circularity. And we would not need any appeal 

to the existence of irreducible ―referential 

capacities‖ or to any sort of natural ―functions‖ 

in the usual sense. 

In the last term, correctness conditions and 

semantic contents are devices for describing 

certain peculiar modes of behaviour -–

including here signalizing behaviour--, which 

could not be easily described other ways. And 

to say that the problem of attributing 

correctness conditions and semantic content 

to a signalizing system tends to have a unique 
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solution, when we know more and more about 

the dynamics and structural complexities of 

the systems under consideration, is only to 

say that such knowledge put us on the good 

track in order to identify and describe the 

peculiar modes of behaviour we are interested 

in.  

4.7. Signalization and reference  

We have suggested the hypothesis that 

more and more specificity in the attribution of 

correctness conditions and semantic contents 

can be achieved through the differential 

explanatory power that those attributions 

could have in relation to the dynamics and 

structure of the signalizing systems. That 

could be so even though ―reference‖ was not 

determinate. 

The notion of reference, applied to signals, 

has been completely absent of our approach. 

There was nothing like ―the reference of a 

signal‖. The relationships among objects and 

signals –other objects-- were not relations of 

―reference‖, or relations of ―aboutness‖. 

Signals were not ―about‖ some objects. 

Our primitive, or more basic, relation was 

one in which objects have signals –other 

objects--, either because a system is able of 

registering signals, or because the system 

puts certain marks on some objects . Hence, 

even though reference is something 

indeterminate, or even though it becomes 

something ultimately ―inexcrutable‖
13

, our 

correctness conditions could become more 

and more selective. And that progressive 

selection could produce finally unique 

solutions –and logical variations of those 

solutions. 

Perhaps reference is not determined by 

physical facts. However, that indetermination 

is perfectly compatible with the determination 

in the long run of correctness conditions, and 

therefore of semantic contents, by the 

physical facts involved in the processes of 

signalization. The notions of ―object‖ and 

―signal‖, or ―mark‖, --other special kind of 

object—, are not so clear and unambiguous 

as for entailing that any process of 

signalization determines the attribution of 

some particular correctness conditions and 

                                                      
13

 In the sense of Quine, W. (1960 and 1969). 

semantic contents. In general, there would be 

more than one such attribution that can be 

made over any process of signalization. But 

the more of such physical facts get to be 

involved in the processes of signalization, and 

the more we would get to know about them, 

the narrower will be the margins of variability 

for such correctness conditions and semantic 

contents. In the end, those margins of 

variability only have to do with some relations 

among S(si) and S(sj), and such entities are 

sets of physical objects –the physical objects 

signalized by the signals si and sj.  

Once again, our approach does not make 

any appeal to any kind of “referential 

capacities” of the mind. Reference has not 

been supposed as a primitive relation in the 

processes of signalization. Registering 

signals, or putting signals, is not referring. 

Because of that, we can describe how 

signalizing processes can be carried out, and 

how through those processes some particular 

semantic contents can be identified, without 

any need of conceiving reference as 

something determinate. In other words, 

semantic content could be determinate even 

though reference is not determinate. 

Moreover, even though reference is not 

determinate, we could have statements 

describing reference relations having those 

statements correctness conditions completely 

determinate. And some of those statements 

could be acceptable, but not other ones.
14

   

4.8. Signalizing and naming  

We have argued that signalizing would not 

be the same than referring. But it would not be 

the same than naming either. Signalizing is a 

process, or an operation, much more basic 

than naming. 

Signalizing would be something that could 

be carried out in a completely ―private‖ way. In 

―the private diary of sensations‖ –those of 

each one--, described by Wittgenstein
15

, there 

is signalization. There are signalizing 

                                                      
14

 This would follow from the compatibilism between 

the indetermination of references and the determination of 

semantic contents, and of their associate correctness 

conditions. About that compatibilism, see the classical 

arguments of Post, J. (1987). 
15

 See Wittgenstein, L. (1953), especially # 258 and 

#270. 
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processes in the sense above defined. 

Moreover, there could be combinations of 

signals with associate correctness conditions 

of kind C1. However, there is only this. And 

the arguments of Wittgenstein would show 

that there could not be semantic contents 

because there is no ―private way‖ in which it 

can be taken for granted the satisfaction of 

conditions of re-identification C2 and the 

satisfaction of conditions of generalization C3. 

And if naming requires satisfying conditions of 

re-identification C2, as it is plausible to claim, 

then there could not be either any naming in 

such a ―private diary of sensations‖.   

4.9. Signalizing functions? Correctness 

functions?  

Let I have suggested a strategy to select 

semantic contents in such a way that 1) the 

problem to select particular semantic contents 

can be solved, and 2) such semantic contents 

can be erroneously exemplified. 

The selection could take place simply 

knowing what objects have what signals. And 

avoiding all the peculiar traditional problems 

posed by the notion of reference, this could be 

made in exactly the same ways in which we 

get to know something about any object. To 

know more and more about the dynamics and 

the structure of the signalizing system would 

tend to offer unique solutions to that selection. 

With respect to the problem of error, things 

are also clear. Semantic contents would have 

associate correctness conditions, And those 

correctness conditions could be fulfilled or not 

fulfilled. Error would be originated when the 

particular commitment associated with a 

semantic content is not displayed in behaviour 

–at least in potential behaviour. In other 

words, error is originated when there is a 

correctness condition which is not fulfilled. 

As it was said, such selection would not 

involve any irreducible ―referential capacity‖. 

And even taking into consideration dynamical 

and structural aspects of the signalizing 

systems, it would not involve any problematic 

notion of ―function‖ either. 

Can we avoid completely the appeal to 

functions? Could not we say that some 

“functions of signalization” and, also, some 

“functions of correction” are implicitly involved 

in our approach? In fact, we can speak in 

those terms. But the existence of functions in 

these senses would not be problematic. 

Functions would not be something irreducible 

and unexplainable. Functions of signalizations 

would simply be certain relations among 

physical objects. Some physical objects would 

be signalized, or marked, by other physical 

objects which are called signals. And 

functions of correction would simply be certain 

relations defined over those relations of 

signalization. They would exist because the 

second ones exist too.   

4.10. Selective attention  

Any signal would have a certain ―quantity of 

information‖. Moreover, that quantity of 

information could be filled with ―particular 

semantic contents‖, propositionally articulated, 

through processes of signalization, and 

through processes of production of 

combinations of signals satisfying conditions 

C1, C2 y C3. The selection of semantic 

contents that has been introduced would not 

be regressive or circular. In the last term, it is 

the peculiar dynamics and structure of the 

processes of signalization what make us able 

of selecting particular semantic contents with 

their associate correctness conditions. 

In all of that, however, we have to 

presuppose some sort of “direct access” with 

respect to the objects that are signalized, and 

also with respect to the signals that signalize 

them. Could we say something more about 

this point? I think that we can. We can say 

something more. Such sort of ―direct access‖ 

could be given by what is ordinarily call 

―attention‖.  

To be attentive is a very basic 

psychological attitude --really, it is a big familly 

of attitudes. And it is an attitude that requires 

at a certain point the lack of intermediaries. At 

this point, to be attentive to an object, which 

perhaps also is ―calling our attention‖, is to be 

in touch with it in a very direct way. The 

intermediaries –using a monitor, a 

microscopy, some glasses, etc.—only have 

an instrumental value. In any case, they are 

not like a ―veil‖. 

Here, we could mention the ―qualitative 

contents‖ of attention in all of its perceptive 

modes. That is, we could mention the possible 

existence of ―qualia‖. And how those ―qualia‖ 
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might be infradetermined by any sort of 

semantic contents propositionally 

articulated
16

. Even we could make reference 

to the interesting hypothesis that perhaps 

semantic contents are constituted by a special 

sort of modulation, or ―tuning‖, over those 

qualitative contents
17

. But we will not do it. We 

can avoid those discussions here. For our 

purposes, it will be enough to define selective 

attention in the following way: 

To be attentive is to register signals or to 

put signals. 

The proposal is as simple as suggesting. A 

signalizing system would be a system able to 

register signal, or able to put signals. In both 

cases, we could say that the system has a 

certain sort of selective attention with respect 

to some objects. And in both cases, we could 

have first order physical processes supporting 

informational processes. Those first order 

physical processed would be able of selecting 

the particular semantic contents conveyed by 

the informational processes. 

Physical processes consisting in registering 

signals or putting signals, together with other 

physical processes consisting in combining 

signals, could make us to understand how 

information gets to have the particular 

semantic contents that it has. Using again the 

analogy introduced in other sections, we could 

say that those processes would make us to 

understand how a glass with the capacity to 

contain, for instance, ½ litre ―of some liquid‖ 

get to contain in fact ½ litre ―of water‖ instead 

of ½ litre ―of milk‖, or instead of  ½ litre ―of 

beer‖, etc. 

 A signalizing system would be a system 

able to be attentive to reality in a selective 

way. And this would not be an informational 

property. It would be something much more 

basic. In qualitative terms, we could say that a 

signalizing system would be able of ―feeling‖ 

and ―touching‖ the world. Of course, these 

would not be informational properties. And it 

would be a very suggesting problem to 

investigate whether selective attention in that 

                                                      
16

 About that, see Chalmers, D. (1996) and Tye, M. 

(1995). 
17

 In relation with this idea, see Horgan, T., and J. 

Tienson (2002), and Pitt, D. (2004). 

qualitative sense could be also a physical 

property.  

5. Is there some relevant connection 

between our two questions? 

Is there some relevant connection between 

the question whether the world might be only 

information and the question whether the 

mind might be only information? We have 

given a negative answer to both questions. 

The world cannot be only information, and the 

mind cannot be only information either. And in 

fact there is a close and important connection 

between our answers. The world has to 

contain non informational features 

epistemically accessible to us. And our minds 

have to include something making possible 

such access.   

5.1. Accessibility and access  

On the one side, knowing the world cannot 

consist only in knowing quatities of 

information. It is required to know also some 

particular semantic contents. And to select 

some semantic contents entails that some 

non informational physical features of the 

world –properties, objects, events, states of 

affairs, etc.— involved in the informational 

processes have been accessible. There is no 

other way of selecting semantic contents. 

Those features have to exist in reality and 

they have to be accessible to us. In terms of 

states of knowledge, we could say that 

without the appeal to some sort of knowledge 

not based on semantic contents, 

propositionally articulated, we could not go out 

of the situations of regress and circularity to 

which we are lead by the problems we have 

faced –mainly, the problem of selecting 

semantic contents and the problem of error--. 

And that knowledge not based on semantic 

contents is knowledge of non informational 

physical features. 

On the other side, if we do not want to 

appeal to the existence of some sort of 

primitive ―referential capacities‖, nor to the 

usual notion of ―function‖, in order to explain 

how our mind in able to select certain 

particular semantic contents, i.e., certain 

particular propositions, we would have to 

make reference to the special “direct access” 
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that our mind has to some of those non 

informational physical properties. 

Mi proposal is that, once we have excluded 

those ―referential capacities‖ and those 

―functions‖, a system –we ourselves, or any 

signalizing system with a certain degree of 

complexity– gets to have particular semantic 

contents registering signals of, or putting 

signals on, something non informational, and 

doing it in special ways. 

More precisely, only in that way a system 

can get to have semantic contents 

progressively determinable. For there is not 

any reason to think that semantic contents 

propositionally articulated ought to be always 

fully determinate! 

5.2. The real world  

Let us close considering a possibility that 

we have not taking into account. The 

approach offered about signalizing processes, 

combinations of signals with characteristic 

correctness conditions, complexity, etc., 

would follow having application in a possible 

world in which every object –event, state of 

affairs, etc.—is no more than a subjective 

construction, or projection, with respect to 

which we are able of maintaining attitudes of 

selective attention. In other words, it would 

have application in a completely idealist world. 

Also, it would have application in a kind of 

Kantian world bifurcated in a ―phenomenal‖ 

part and in a ―noumenical‖ part. How to make 

sense of these possibilities? 

I think that the right way of making sense of 

those possibilities is saying that our 

discussion is orthogonal to the problem of 

realism –to ―that‖ problem of realism--. Our 

discussion might be framed inside a realist 

conception, but also inside an idealist one. 

Where does that neutrality come from? I think 

that the answer is very simple. Knowing the 

reality does not entail knowing it in all its 

aspects. And those aspects of reality able of 

deciding the problem of realism –in the case 

―that‖ problem of realism is decidable— are 

not the aspects of reality able of deciding our 

discussion about how some particular 

semantic contents can be obtained! 
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he central nature of the concept of 

information is not only found in the fact 

that it constitutes the cornerstone of a 

contemporary mythology through which 

society understands itself. The idea of 

information involves a theory of cognition in 

the sense of a conception of the subject-

world relationship that operates as a 

propelling force of such mythology and that, 

not causally, joins a long philosophical 

tradition about the nature of knowledge as an 

intervention oriented representation 

(Hacking, 1995; 1996). 

That central nature constitutes a good 

example of an epistemological paradox: if 

initially the notion of information seeks to be 

erected as a scientific object in the classic 

sense – that is, an ontologically self-

contained object-, it is on the basis of its 

semantic coherence with the cognitive model 

from which it emerges (and the one it 

supports) that it operates as a universal 

explicative metaphor. Consequently, contrary 

to the classic epistemological approaches 

that involve a strict separation between the 

observed phenomena and the conceptual 

frameworks contributing to explain them, the 

contemporary drifts of the idea of information 

raise a specially symptomatic case of the 

thesis that Duhem and Quine named with the 

meaningful title subdetermination of theories 

by observation (Schuster, 1996)
1
. 

From a somehow ironic perspective, Heinz 

von Foerster (1969) has referred to the case 

with the expression „pathological semantics’ 

(„antropomorfization‟ processes by which the 

relationships are reversed between the terms 

explicative and explained of the metaphors 

that correlate the experience of the observer 

and the observed processes). The very 

conception of memory as a „capture, 

registration and retrieval of information‟ 

process constitutes, in the words of the 

author cited, a good sample of pathological 

semantics. Dupuy (1994) has likewise 

attracted attention in noticing that the concept 

of model as an explicative strategy in the 

                                                      
1
 The thesis of subdetermination of theories by 

observation disqualifies the isomorphism between 

theories as explicative artefacts and reality as an 

explained phenomenon. In agreement with the proposal 

by Quine and Duhem a theory can only be tested 

empirically as far as the observed facts carry an 

interpretive key of themselves. The basis of the theory 

goes back to Quine‟s reflection about the theoretical 

weight of observation and about the search for 

adjustment between theoretical terms and observational 

terms as a part of the scientific process (Schuster, 1996, 

pp. 10-14). Ultimately, it points to the circular problem of 

the act of observation as a point of inclusion of the 

observer into the observed. 
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development of cognitive sciences had 

moved its semantic gravity centre from „that 

which imitates‟ to „that which is imitated‟ (for 

instance in the modeling relationship 

between brain and computers). Therefore, 

our initial argument departs from considering 

the informational paradigm as the result of a 

technical operativity which, although 

originally thought of as an explicative 

construct, becomes an explained 

phenomenon on the basis of its instrumental 

coherence (cf. Aguado, 2003, p. 200). 

On the following pages different ideas are 

proposed: first, a brief genealogical 

characterisation of the concept of information 

in the shape of a journey around the main 

critical lines regarding the classic 

informational model emanated from the 

interdisciplinary context of cognitive sciences. 

We find three recurrent epistemological 

problems in the background of that 

genealogy, which are especially sensitive to 

social sciences: the problem of the primary 

ontological foundation, the problem of the 

fracture between subject and object and the 

problem of observational reflexivity. Although 

they are closely related issues, we will be 

dealing specifically with the issue of 

observational reflexivity, since it is from here 

that the constructivist perspective puts the 

salt of its logical coherence to the 

informational wound: information is thought of 

as both a cognitive and an epistemological 

dilemma precisely because it is an 

observational problem. 

We are not, however, dealing here with a 

classic observational problem, concerned 

with methodological formalization. More than 

anything, information makes us face a 

problem of recursiveness: it is both an 

observed phenomenon and a phenomenon 

of observation from which the observer is 

constituted. Hence its crossroads nature and 

the relevance of those approaches that urge 

to the awareness of the essentially reflexive 

condition of observation (from the second 

order cybernetics outlined by Heinz von 

Foerster and developed in the theory of 

autopoietic systems by Maturana and Varela 

to the systemic constructivism by von 

Glasersfeld or Luhmann). 

In the last part general lines are proposed 

for a recursive comprehension of the pair 

information/knowledge departing from the 

observational logics by Spencer-Brown 

(1979) which, due to its articulation about the 

correspondence between form and structure, 

is outlined as essentially informational logics. 

1. Information as a trace of Nature 

The idea of information as external 

processable data is based on a mechanistic 

tradition of the conception of knowledge 

which is closely related to a transparent 

conception of observation as a formal-

instrumental procedure. Throughout the XIX 

century the development of mechanic 

devices
2
 that embodied calculation 

processes conceived as expressions of the 

human intellect enabled the extension of the 

principle of knowledge as representation 

(what can be represented can be known) to 

the reproduction field (what can be 

reproduced can be known). This way the 

door was open to a reflexive movement of 

knowledge about itself which later on would 

establish the leit motif of the cognitivist 

paradigm: if it can be represented, it can be 

reproduced (and vice versa). The 

formalization of representation is conceived 

in this framework as mechanisation of 

knowledge and consequently, the latter 

becomes inherently reproducible. 

The symbolic space of western tradition 

around this instrumental-representational 

                                                      
2
 The history of the production of mechanical-logical 

mechanisms is not circumscribed obviously to the XIX 

century. From the mechanism of  Antikytera (2
nd

 century  

B.C.) or Renaissance‟s logical automatons to Lull‟s  Ars 

Magna or the identity between thought and logic 

expressed by Boole in the theoretical  field, the 

mechanical reproduction of calculus and other logical 

functions posed as a mechanisation of thought has 

dominated myth and experiment equally.  In another text 

(Cfr. Aguado, 2000) we have gone through the history of 

automata understood as embodiments of the 

epistemological link between reproduction and 

knowledge in a double evolutionary trajectory: 

automatons of action (those mechanisms designed for 

the reproduction of instrumental actions) and 

automatons of cognition (those mechanisms designed 

for the reproduction of cognitive actions). Certainly, 

following Hacking (1996) it would seem more appropriate 

in this context to distinguish between intervention 

automata (mechanisation of action upon the world) and 

representation automata (mechanisation of knowledge). 
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conception of knowledge – of the mind as a 

mirror of nature, following Rorty (1996) - is 

built in the field of two essential coordinates: 

the abscissa delimited by the pair 

subject/object (the one who knows and what 

is known) and the ordinate delimited by the 

pair knowledge/action (Aguado, 2001). The 

characteristic shape of such symbolic space 

has been fracture and discontinuity. On the 

one hand, the representational conception of 

knowledge marks the fracture between 

knowledge and action in terms of the 

distinction between representation and 

intervention (Hacking, 1996), and about this 

fracture, the incommensurability between 

subject and object is outlined in the shape of 

a recursive paradox: the representer 

represented on the basis of the 

representation of the representation. The 

cornerstone of this recursive observational 

paradox is the syntax of cognition, and it is 

precisely at this point that the idea of 

information comes to play the central role 

mentioned before. 

Boole‟s algebra and Shannon and 

Weaver‟s Mathematical Theory of 

Communication, came to allow experimental 

status to something that up to then had only 

been a hypothesis: thinking is computing, 

computing is representing. If at the end of the 

XIX century the mathematician George Boole 

had consolidated the mechanization of 

thought on the basis of its identity with logic 

(thinking means articulating formally 

structured propositions), the mechanization 

of representation was consolidated with 

Shannon‟s contribution in the middle of XX 

century: the Boolean all or nothing binary 

logics could operate in electrical circuits 

(connection/disconnection) (on/off) in such a 

way that it was possible to test the automatic 

character of the algorithmical or propositional 

thought (Dupuy, 1994). 

Apparently, the encounter between 

Boole‟s restricted algebra and the 

Mathematical Theory of Communication 

came to solve an ancestral problem: the 

establishment of a representational 

magnitude that would permit the articulation 

of a syntax of cognition independently from 

the representer. The dilemma, which had 

been philosophical up to then, about the 

subject‟s access to the world acquired thus 

the status of experiment: if it was possible to 

establish a representational syntax 

independent from the representer, then it was 

possible, both to guarantee the access to the 

object (representing is reproducing), and also 

to guarantee the access to the subject 

(reproducing the representer by means of 

formalizing its action of representing). 

However, that proposal demanded the 

requirement of a radical detachment between 

representation and meaning or rather the 

approach to meaning in terms of syntax 

understood as a form of order. 

The consolidation of a materialistic 

concept of information (Shannon and Wever, 

1949) equipped with an epistemic status 

similar to the one of energy or mass 

(Shannon, 1972) came to fulfill that demand 

in the confluence of logics (originally Boole‟s 

restricted algebra), the engineering of 

transmissions (Hartley, 1928) and 

thermodynamics (Szilard, 1929; Brillouin, 

1965)-, combining the syntactical-logical 

power with the linking (somehow also 

syntactical) of information to the production of 

order. If knowledge as representation 

involved the identification of order as a 

condition of reproducibility, information was 

presented in this context as a universal 

magnitude of order in the sense of a kind of 

„intimate structure of the universe‟. 

Transformed into a measure of the 

knowledgeability (as much as 

representability) of the world leaving out the 

condition and the action of the knowing 

subject, information circumscribes 

communication to the transmission of (the 

reproduction of) order and delimits cognition 

as “the processing of information” (that is, its 

capture and/or production, its articulation, its 

transmission) by means of the manipulation, 

through specific rules, of physical elements 

(symbols) whose operability are defined 

precisely by its form. That is the link between 

the secular tradition of the mind as a mirror of 

reality and the so-called cognitivist 

hypothesis (Varela, 1996, pp. 43-44), whose 

validity permits, for example, to describe the 

mind and the computer as “processing 

systems of external information”. Knowledge 

here keeps its character of mirror of Nature 

(Rorty, 1983), but now, inasmuch as the 

essential substance of Nature is information, 
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the mirror no longer reflects images, laws, 

causes or functions, but rather, ordered sets 

of bits, that is, the order of what is  reflected: 

“Information exists. It does not need to 

be perceived to exist. It does not need 

to be understood to exist. It requires no 

intelligence to interpret it. It does not 

have to have meaning to exist. It exists. 

[…] The most fundamental aspect of 

information is not a construction of 

human mind, but a basic property of the 

Universe. […] Information is a quantity 

which may be altered from one form to 

another. Information is a quantity that 

can be transferred from one system to 

another” (Stonier, 1990, pp. 21-26) 

Conceived that way, as von Foerster 

(1991, p. 60) reminds , information is 

susceptible to be «“processed”, “retrieved”, 

“stored”, “chopped”, etc. as if it were 

hamburger meat», in such a way that the 

operator of knowledge is left with a similar 

role to that of the butcher‟s: obtain, process 

and distribute. Leaving aside humour, 

criticisms to the cognitivist model which 

involves the binomial information-cognition in 

the model of an industrial assembly line (in 

the sense that it breaks the process in 

functional moments and separates the 

subject from the production of knowledge) 

have hardly limited its implantation as 

universal mythology. Something similar 

happened in the first half of the XX century to 

the psychoanalytical theory of the 

unconscious: the diffusion in everyday life of 

an interpretative model emanated from 

science does not depend, finally, on its 

precision or accuracy, its internal coherence 

or its falsability, but rather on its functional 

and semantic coherence with the 

sociocultural environment in which it is 

developed. 

2. Avatars of information 

The generalization in everyday use of the 

reified idea of information must not, however, 

hide the complexity and richness of the 

debate it has produced. Much of this debate 

emanates from the contradictions inherent to 

the Shannonian formulation, summarized in 

the last two sentences of the following well-

known quotation: 

“The fundamental problem of 

communication is that of reproducing at 

one point either exactly or 

approximately a message selected at 

another point. Frequently the messages 

have meaning; that is they refer to or 

are correlated according to some 

system with certain physical or 

conceptual entities. These semantic 

aspects of communication are irrelevant 

to the engineering problem. The 

significant aspect is that they are 

selected from a set of possible 

messages” (Shannon y Weaver, 1949, 

pp. 31-32) 

As Bateson (1985, p. 413) rightly pointed 

out, the engineers and mathematicians 

believe that they can avoid the complexities 

and difficulties introduced into communication 

theory by the concept of 'Meaning' reducing 

the matter to the syntactical level and 

building the concept of information from a 

theory of the signal (von Foerster, 1991,60). 

But the idea of signal is only apparently 

aseptic, only apparently syntactical. The 

signal refers to a difference that is „out there‟, 

but that „something‟ which is difference is 

distinguished by someone. The distinction is 

presupposed by Shannon and Weaver as a 

selection (see Qvortrup, 1993). The fact that 

information is defined as the probability of 

selection involves the observer in at least two 

aspects: one, probability implies expectation 

and context of use; and two, the selection is 

only conceivable on the basis of the 

assumption of someone who selects. Both 

assumptions involve implicit semantics as the 

horizon of meaning (Brier, 1992). 

Apart from this, the development of the 

concept of information as a measure of order 

that constitutes its fundamental link with 

universal magnitudes (such as mass or 

energy) presupposes the observational act 

as well. In Shannon and Weaver‟s theory, 

both information and noise depend on 

variety. If redundance is defined according to 

the “adjustment” between variety and the 

number of elements, information and noise 

are expressed in direct proportion to variety. 

In other words, information and noise depend 
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on the number of elements different from one 

another. Neither of them can be defined in 

larger quantities than those allowed by the 

amount of variety (Ashby, 1977, p. 238). In 

fact, as Ashby poses, 

“It must be noticed that noise is in no 

intrinsic way distinguishable from any 

other form of variety. Only when some 

recipient is given, who will state which of 

the two is important to him, is a 

distinction between message and noise 

possible” (Ibid, p. 256) 

The issue of the distinction between 

information and noise brings us definitely to 

the problem of observation. It seems implicit 

in Ashby‟s words that order is the cognitive 

contribution of the observer that makes it 

possible to conceive the difference between 

information and noise: order, as a Peircean 

sign, it is so for someone in a certain 

circumstance. The resultant paradox is that 

information is proposed as a universal 

measure of order for a system whose activity 

of selection (the one information depends on) 

involves a local order, coherent with its 

structure and operations. From the point of 

view of communication (understood as 

„transmission‟ of information), there has to be 

a correspondence between the orders of 

selection of those observing systems 

involved and, therefore, there has to be an 

operational and structural correspondence 

between them (von Foerster, 1991, p. 75).  

The epistemological contradictions of 

information ultimately refer to its condition as 

a code of difference. Consequently, it is 

primarily an observational problem, a 

problem of the management of differences. In 

this sense, and following partially Qvortrup‟s 

classification (1993), it is possible to outline 

at least three differentiated positions 

throughout the contemporary debate about 

the epistemological status of information: 

(a) The objectivist position, according to 

what has been posed before, considers 

information as an ontologically self-sufficient 

magnitude of Nature. In this case, the 

information is an external difference to the 

observer and independent from him. Without 

resorting to Stonier‟s ontological exaltation 

mentioned above, Wiener‟s words suffice to 

illustrate the common denominator of this 

approach and its cognitive-communicational 

derivations: 

“Information is a name for the content of 

what is exchanged with the outer world 

as we adjust to it, and make our 

adjustment felt upon it. The process of 

receiving and using information is the 

process of our living effectively within 

that environment. To live effectively is to 

live with the adequate information” 

(Wiener, 1954, p. 18) 

(b) The constructivist position 

introduces in the concept of information the 

observational instance as a result of the 

systematic reflection about the contradictions 

pointed out in the objectivist approach. The 

development of the second-order 

cybernetics
3
 placed self-reference in a 

privileged position within the operations of 

the cognitive system, rejecting the conception 

of the informational flow in terms of 

transmission of objects. The constructivist 

shift established thus two complementary 

options: either (b.1) to revise the concept of 

information, so that it became coherent with 

an idea of communication understood as a 

behavioural coupling between two interacting 

systems, or (b.2) establish the hypothesis 

that the environment only exists for the 

system as a product of its own creation. The 

one we call „constructivist position‟ 

corresponds to the first option (b.1), while the 

one we will give the name of „radical 

constructivism‟ will emerge from the 

development of the second hypothesis (b.2). 

The first option, derived from the 

incorporation of the observational reflexivity, 

compelled thus the consideration that 

communication did not depend so much on 

what „the environment gave the system‟ but 

rather on what happened with the system in 

its interaction with the environment or with 

another system (Maturana and Varela, 1996, 

                                                      
3
 Second order cybernetics is concerned with the 

study of systems with circular causality whose operation 

is based on self-reference. Unlike classic cybernetics, 

which deals with externally observed systems, second 

order cybernetics deals with observing systems or 

systems that are capable of observation, i.e. systems 

that produce and manage the differences from which 

they are constituted as such (von Foerster, 1981). 
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p. 169). Thus information ceased to be a 

„capturable‟ external difference and came to 

be conceived as a difference in the 

environment linked to an operational change 

(a difference) in the system. The Batesonian 

definition of information as the difference that 

makes a difference (Bateson, 1985; 1991) 

summarises the conception of 

communication as operational coupling and 

in a way that advances the second 

constructivist hypothesis. In fact, for Bateson 

the difference is an observational operation 

that emanates from the encounter between 

the perceptive structure of the system and 

the world as it is presented to it. Implicitly the 

difference is neither in the world nor in the 

observer, but in the encounter between them, 

but also implicitly (b.2) the world can only be 

for the observing system depending on what 

it is (that is, the environment is part of the 

observing system inasmuch as its operational 

structure presupposes it). Consequently, in 

the end the difference is defined as a „mental‟ 

issue
4
. 

(c) The radical constructivist position 

introduces, thus, a differential note with 

respect to Bateson‟s definition. Paraphrasing 

the famous sentence, from this perspective 

information would appear rather as the 

difference that finds a difference (Qvortrup, 

1993). In fact, this implies an elimination of 

the conductist substratum that remained in 

Bateson‟s formulation, in the sense that it 

made it possible to glimpse a cause-effect 

coordination between the difference in the 

environment and the difference in the 

                                                      
4
 The connection between Batesons‟ epistemological 

presuppositions and the Kantian dilemma of the 

noumenon (Das Ding an Sich) seems relevant here: 

“Clearly there are in the mind no objects nor events – no 

pigs, no coconut palms and no mothers-. The mind 

contains only transforms, percepts, etc […..]. The 

explanatory world of substance can invoke no 

differences and no ideas but only forces and impacts. 

And, per contra, the world of form and of communication 

invokes no things, forces or impacts but only differences 

and ideas” (Bateson, 1991, p. 271). The turn from an 

exogenous perspective of information to an endogenous 

perspective highlights here its complementarity with the 

foundational conception of symbolic interactionalism 

(Mead, 1972) at least in three aspects: the centrality of 

„internal behaviours‟ in the communicative coordination, 

reflexivity as a characteristic of the production of the 

subject and, finally, the symbol as a mediation tool in the 

production of the world. 

observing system. The consideration that the 

environment exists for the system depending 

on its operational structure obliged to restrict 

the functional determinism of the cause-effect 

connection in the system-environment 

encounter.  

This view of information as an endogenous 

emergence of the operational coupling 

implies the conception of selection not in the 

terms of a designation or a „pointing at‟ with 

respect to something external, but as a 

restriction of the system operation itself. In 

other words, the system does not select 

differences of the environment; the system is 

in itself a selection of the differences in the 

environment
5
. As in the previous case, the 

premise refers to a double hypothesis: one 

(c.1), the consideration, in the case of self-

organising systems (like living systems) of 

the set system-environment as an 

inseparable whole for the external observer; 

and two, (c.2) the consideration of observing 

systems as operationally closed systems
6
. 

The former line of reflection (c.1) is the one 

developed by von Foerster (especially in von 

Foerster, 1981), the latter (c.2) constitutes 

the essence of the autopoietic systems 

theory developed by Maturana and Varela 

(1980, 1996 and Varela, 1979, 1996).  

In his article Notes on an Epistemology for 

Living Things, published in 1972, Heinz von 

Foerster (1991:65-78) outlines the following 

propositional chain: (1) The environment is 

experienced as if it was the residence of 

objects, stationary, moving or changing; (2) 

The logical properties of “invariance” and 

                                                      
5
 In this sense Luhmann defines information as an 

event that selects system states. The interaction with the 

environment is only possible via structures that limit and 

pre select the possibilities. Information presupposes 

structure but it is not a structure in itself, rather it is an 

event which updates the use of structures (Luhmann, 

1991, pp. 83-84). 
6
 Both hypotheses presuppose identity between living 

systems, self-organised systems and observing systems 

(von Foerster, 1991, p. 40; Maturana and Varela, 1980, 

p. 32).  An operationally closed system is that whose 

operations constitute its domain of existence (in 

philosophical terms, that for which „to be is to exist‟). 

Autopoietic systems are by definition operationally 

closed: their operations configure the domain in which 

they become themselves as organisational units. 

Operational closure presupposes and is constituted upon 

self-reflexivity (where system is the horizon of the 

operations of the system). 
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“change” belong to the representations, not 

to the objects; (3) Objects and events are not 

primitive representations. They are 

representations of relations; in such a way 

that (4) the environment is the representation 

of the relations between “objects” and 

“events” and (5) a living organism is a third 

order relater (operation of relations between 

relations of relations) from which the 

differentiation between system and 

environment constitutes an emergence from 

that operation of relations: 

“Let be D* the terminal representation 

made by an organism *, and let it be 

observed by an organism ; let ’s 

internal representation of this 

description be D (, D*); and, finally, let 

’s internal representation of his 

environment be E (

domain of relationships between D and 

E which are computable by  

represents the “information” gained by 

 from watching *: 

Inf ( , D*)  Domain Rel (D, E) 

 = 1, 2, 3, ... m)  

The  logarithm (base 2) of the number m 

of relationships Rel   computable by  

(or the negative mean value of the 

logarithmic probabilities of its 

occurrence  <log2 pi> =  pi log2 pi ;  i = 

1  m) is the “amount  of  information, 

H”  of the  description D*  with respect to 

 : 

H (D*,  ) = log2 m 

(or H (D*,  ) = –Σi log2 pi)” (Von 

Foerster, 1981, p. 78) 

In such a way that both the descriptive 

approach to the concept of information (Inf) 

and the probabilistic expression of the 

amount of information (H) prove to be relative 

concepts (c.1), being thus impossible to 

affirm that the environment “contains” 

information, and even less that it is “able” 

somehow to “transmit it” to the system. The 

corollary presents somehow solipsist notes 

that should be made more precise
7
. «The 

                                                      
7
 Von Foerster himself responds to the eventual 

imputation of solipsism linking the idea of communication 

environment so as we observe it, is our 

construction», concludes von Foerster (1981, 

p. 41). Something similar happens with 

Varela‟s affirmation (1979, p. 45): 

«Information, sensu stricto, does not exist». It 

is important, as Qvortrup (1993) 

recommends, to consider the appreciations 

“in the way we observe it” and “in strict 

sense” that modalise each of the two 

sentences. Both appreciations refer to the 

recursive nature of observation. In von 

Foerster‟s terms, both precisions remind us 

that observations cannot be made without an 

observer, or as Varela points out: 

“The fact is that information does not 

exist independent of a context of 

organization that generates a cognitive 

domain, from which an observer 

community can describe certain 

elements as informational and symbolic” 

(Varela, 1981, p. 45) 

From the perspective of autopoietic 

systems
8
 (c.2), the operational closure of the 

observing system makes a logical 

requirement from that endogenous 

conception of information: 

 “Autopoietic systems do not have 

inputs or outputs. They can be 

                                                                           

to the theory of observation. On the basis of the principle 

of logic relativity (which characterises observation as a 

self–inclusive operation) and the endogenous conception 

of information, it becomes necessary to admit that 

“amongst the internal representations of the computation 

of objects Obj (xi) within one organism  may be a 

representation Obj (*) of another organism *. 

Conversely, we may have in * a representation Obj ()     

which computes ” (von Foerster, 1991, p. 73). When 

taking into account two cognitive reciprocally observable 

operators, the representations should be recursive in 

and * respectively.  Thus following von Foerster (Ibid.), 

in the case of the organism  we have:  Obj
(n)

 (*
(n-1)

 

(Obj*
(n-1)

 (
(n-2)

 (Obj
(n-2)

 (...*))))). The idea of 

communication conceived on the basis of the relativity 

principle and the closure between operators and 

operands strongly reminds the Mead‟s principle of the 

„capacity to adopt the other‟s point of view‟ as a 

prerequisite of the complementary construction between 

self and other (Mead, 1972). 
8
 Maturana (1996, p. 130) defines the autopoietic 

system as “composite unity whose organization can be 

described as a closed network of productions of 

components that through their interactions constitute the 

network of productions that produce them and specify its 

extension by constituting its boundaries in their domain 

of existence”. 
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perturbated by independent events and 

undergo internal structural changes 

which compensate these perturbations” 

(Maturana and Varela, 1980, p. 81) 

As a consequence, what is normally 

perceived as interaction (in the sense of an 

exchange of information) is understood here 

as a behavioural coupling of operationally 

closed systems that perturbate each other 

(Qvortrup, 1993). This involves no longer a 

difference as cause of a difference, which 

presupposes a certain conmensurability 

between system and environment (or, in 

other words, an ontologization of the 

difference between both). It rather involves 

independent changes (as part of systems‟ 

structural drift) that couple becoming thus 

part of systems‟ horizon of operations and, as 

such, become meaningful differences. Rather 

than being produced or made, differences, in 

that case, are found by the system. 

“In the context of the autopoietical 

reproduction the environment exists as 

irritation, disturbance, noise, and it only 

becomes meaningful when it can be 

related to the system's decision-making 

connections. This is only the case when 

the system can understand which 

difference it makes for its decision-

activity when the environment changes 

or doesn't change in one or the other 

respect. Such a difference which exists 

for the system in the environment and 

which for the system may imply a 

difference for the system itself, i.e. a 

different decision, in accordance with 

Gregory Bateson we would call 

information. As 'difference that makes a 

difference' information is always the 

system's own product, an aspect of the 

processing of decision and not a fact in 

the environment which exists 

independently of observation and 

evaluation. On the other hand the 

system cannot freely create information 

as its own product or let it be. The 

system is continuously perturbated by 

the environment, and with its decision-

network it seeks out perturbations so as 

to transform them into information and 

to use them as a guide for decision-

making” (Luhmann cit. in Qvortrup, 

1993) 

In the end, the two constructivist 

perspectives considered here link the 

observational problems of information to a 

conception of cognition that, inasmuch as it is 

assumed as part of its own condition of 

observation, becomes necessarily a kind of 

epistemology
9
. In other words, for the 

constructivist perspective, cognition and 

epistemology overlap each other in the same 

operative principle: 

“There is an external world which 

already follows from the fact that 

understanding can be made as a 

selfcontained operation; however, we do 

not have any direct access to the world. 

Understanding cannot reach the outside 

world without understanding. In other 

words, understanding is understanding 

as self-referential process” (Luhmann, 

1990a, p. 33) 

That self-referential proposal of cognition 

articulated upon an endogenous conception 

of information forces to attend to the 

biological principles implicit in observational 

logics and poses, in the end, a radical 

revision of the concept of communication. 

3. Observation, Cognition and 

Communication 

Spencer-Brown (1979) begins his Laws of 

Form that way: Draw a distinction. The 

distinction establishes the observing act by 

which a boundary is constituted, dividing 

space into two subspaces, two 

complementary delimited continents. The 

boundary hides a double-fronted complexity: 

simultaneously joins and separates, refers 

and differs. It is at the same time condition of 

possibility and limit, condition of relation and 

insulator, condition of process and state. The 

boundary is the prerequisite for the cognitive 

                                                      
9
 “In the very moment we stop considering that the 

notions that we use are a property or an attribute of the 

observed system and we come to conceive them as an 

emergent product of the interaction between ourselves 

and the observed system [...] we shift from ontology to 

epistemology, from the observed systems to our 

knowledge of them” (Pakman, cit. in von Foerster, 1991, 

p. 103) 
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production of a world: it organises a whole 

topology of perception on the basis of an 

ontology of the distinction. However, the 

distinction does not presuppose the 

difference; it articulates it, making the 

difference possible. There is no space 

(limited by difference) before the distinction. 

Distinction is perfect continence (Ibid.). 

Nevertheless, the topology of perception in 

which the fracture of space is organised is 

not yet a topology of meaning. To complete 

the observation cycle it is essential to draw 

an indication, the mark of the difference onto 

one of the sides of the distinction. On the 

space differentiated upon the distinction, it is 

possible to establish a topology of meaning, 

or in other words, it is possible to name the 

world produced. 

If knowledge is an organizational 

extension of observation (Varela, 1980), it 

seems essential to get rid of the 

anthropocentrical attributes of the idea of 

knowledge in order to understand its 

organizational nature. Knowledge is, in 

general terms, the substantiation (favoured 

by an intellectual tradition focused on 

accumulation and, consequently, needing its 

materialization) of a characteristic process of 

living systems. According to Maturana and 

Varela (1996), we mean by knowledge, in a 

global and first sense, the structural coupling 

(or rather, the ontogenical co-dependence) 

between two living units or between a living 

unit and its environment. In this sense, the 

ideas of communication and knowledge are 

joined in the notion of co-ontogeny proposed 

by the mentioned authors (Ibid.), correlative, 

in its turn, of a wide concept of life. 

“The fact of living – of keeping 

continuously the structural coupling as a 

living being- is knowing in the field of 

existence. Aphoristically: living is 

knowing (living is effective action in the 

fact of existing as a living being)” 

(Varela, 1996, p. 149) 

In this existential living/knowing circle, the 

antropocentred conception of knowledge 

constitutes a variant characterized, further 

than the biological determinants, but in 

operational coherence with them, by the 

presence of three organizational poles: 

society, language and self-consciousness. 

According to Maturana and Varela‟s 

deffinition, we assume the delimitation of the 

term cognition as anthropologically decentred 

knowledge, while according to the tradition 

mostly present in human sciences we 

reserve the term knowledge for those 

anthropocentric cognitive processes. If 

cognition is expressed in the emergence of 

operational coherences that constitute 

domains of existence, knowledge is 

substantiated in operational coherences with 

a socio-linguistic base that constitute 

domains of reality
10

. 

The relation between knowledge and 

cognition, accordingly, is constituted in 

double contingency. Knowledge emerges on 

the base of the cognitive processes carried 

out in the threefold context society-language-

self consciousness; but at the same time, 

inasmuch as they are linguistically and 

socially centered, we have no option but 

considering cognition on the basis of 

knowledge or, in other words, our domains of 

reality, existence and cognition are 

respectively overlapped: “Everything is 

included in meaning, but meaning is an 

emergence from that everything” (Morin, 

1992, p. 173). 

Consequently, knowledge can be 

understood, in general terms, as the building 

process of subject/world relations, where 

“world” refers to the non-subject, i.e., all that 

remains on the other side of the distinction 

that makes the subject emerge. The 

preference for the use of “world” instead of 

“object” comes from the consideration of the 

specificity of the subject/object pair as a 

                                                      
10

 The distinction between knowledge and cognition is 

originally approached to in cultural anthropology. It is 

here conceived as an extension of the complementarity 

between process and state with regard to the idea of 

culture in terms of production and reproduction. 

Understanding both knowledge and cognition as 

characteristics of the human condition; we however 

distinguish between cognition as a process and 

knowledge as an accumulation or remaining trace of that 

process. Nonetheless the exclusive circumscription of 

the concept of cognition to the human being is 

biologically and anthropologically unsustainable, unless 

a link to exclusivity between the notions of cognition and 

knowledge is in turn established (i.e. cognition 

necessarily presupposes knowledge). As far as our 

proposition is concerned the distinctive idea of cognition 

(with regard to knowledge) finds close relationship with 

the Merleau-Pontian phenomology of perception. 
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differentiated form of the general 

subject/world conception. Apart from this, 

given the constitutively socio-linguistic 

character of the subject, from now on we will 

understand the first pole of the subject-world 

pair in a purely acting sense, such as actor or 

agent. Its genetic link with the idea of subject 

makes it possible to conceive the „subject‟ of 

cognition as proto-subject, precisely because 

it is a pure agent. The distance from the 

agent to the subject is the one that goes from 

the organism to the „self‟. 

The centrality of observation both with 

respect to cognition and with respect to 

knowledge remains founded in a double 

conceptual link: the idea of cognition is 

articulated upon distinction; the idea of 

knowledge is articulated upon differential 

indication. In the context of cognition, the act 

of observation produces the observing 

subject as a pure agent. Observation takes 

the observer out of the world that he himself 

has produced by drawing an invisible 

metadistinction (which Spencer-Brown (1979, 

p. 62) names as „re-entry‟) and placing the 

difference beyond it. The world is thus the 

mark of the cognitive agent while the 

cognitive agent comes to be the trace of its 

own creating action. In order to reintroduce 

himself in the world, to be constituted into an 

objectivised-subject, the observer will need a 

mirror (self consciousness) and a 

conversation (society). In the case of the 

human being, both are possible because of 

and on the basis of language. The first 

characteristic of knowledge, the boundary of 

its distinction with regard to cognition, turns 

out to be thus the reintroduction of the 

observer in the world that emerges from 

observation, the production of subjects on the 

basis of the production of worlds. 

The observing subject emerges as a 

fixed point (Dupuy, 1982) in the 

complementariety process among self-

consciousness, language and society that 

constitutes the antropocentred conception of 

knowledge. The processes of knowledge, 

therefore, will be characterised by the 

recursivity between the sides of distinction 

and, consequently, like two opposite mirrors, 

by the extension of differential logics in 

infinitely recursive chains. 

That qualitative leap from cognition to 

knowledge, from the cognitive agent (proto-

subject) to the subject-observer, is only 

possible within the context of the socio-

linguistic phenomenical domain. In 

Maturanian terms, the observer exists in 

language (Maturana, 1996, 148-149). 

According with that sociolinguistic 

foundational condition of observation it is 

possible to affirm with Maturana and Varela 

(1996) that «everything said is said by an 

observer to another observer». 

More over, this implies supposing the 

genetically preceding condition of cognition 

regarding the distinction subject/object. 

Cognition involves the act of emergence of 

the world in a phenomenological sense close 

to the one proposed by Merleau-Ponty (1975) 

when focusing the body as the vehicle of 

being-in-the-world. For this reason, we have 

preferred to denominate the agent of 

cognition as proto-subject, precisely in the 

sense of a pure agent ontogenically involved 

in natural phenomena. In this sense 

organism (as a living system) is a 

precondition for the subject, but the latter 

does not circumscribe to the physical and 

organisational limits of the former
11

. Even 

more, through the concept of cognition 

understood as the organizational integration 

of the differences constituted from/in 

observation (Maturana and Varela, 1996), it 

is possible to reintegrate the world into the 

proto-subject: the cognitive agent constitutes 

a world in the act of cognition whose limits 

are the type of sensori-motor operations in 

which its operational closure is expressed. In 

                                                      
11

 Morin (1997) focuses attention on the original 

biological features of subject: self-centrism, self–

reference and self-finalism, all of these being 

organizational characteristics of the organism (or of the 

autopoietic unit as the lving system). Consequently, the 

transition from proto-subject (the cognitive agent) to 

subject (the self-conscious self) is not merely a leap of 

ontological quality in the sense of producing a social 

subjectivity within the physical being. Subject is not a 

superposition over the organism in the same way that 

society is not a superposition over Nature. The 

relationship between organism (the cognitive proto-

subject) and subject (in its full sociolinguistic sense) is 

much more complex than an instrumental inclusion (as it 

is presupposed by the platonic tradition on the 

body/mind problem) or a corresponding inclusion (as 

proposed by a sort of contemporary biological 

humanism). 
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terms of the authors mentioned (Ibid.), 

cognition, (and, by extension, also knowing) 

supposes the enaction
12

 of a world. 

Subject and object are then constituted not 

strictly in cognition, but in the leap from 

cognition to knowledge. The subject emerges 

simultaneously upon the natural condition of 

the proto-subject and upon the social 

condition of the world enacted in language. In 

epistemological terms, that leap is decisive: 

from the world as a part of the proto-subject 

(cognitive agent) we come to the subject as 

part of the world. The subject is reintroduced 

into the world, and the world is distinguished 

through cognition by a differentiation which is 

possible upon the utterability of the world.  

The observational conception of 

cognition/knowledge thus far sketched is 

based upon a principle of codetermination 

between form and structure which is 

necessarily coherent with the general 

implications of structural determination. The 

quantity of variety of a structure constrains 

the sphere of possibilities of transformation 

and interaction and consequently a given 

form refers to a possible spectrum of 

structures (and inversely). Form is therefore 

one of the possible traces of the action of the 

perceptive structure (understood as an 

operator of distinctions). Perceptive structure 

itself comes then to be a sort of form-

generating form. 

If distinction and difference are the 

algorithmic conditions of form, then it can be 

argued that the implicit logic in the bio-

cognitive conception of observation is a logic 

of form in the terms posed by Spencer-Brown 

(1979). Moreover, beyond the etymological 

play on words (in-formare is to put into form), 

this logic of form is also an informational logic 

in as much as information involves the „act of 

giving form‟ inherent to distinction. And that 

idea of informational logic takes us to the 

matter of data as the atoms of observation. 

Neither logic of form nor informational logic 

allows us to conceive the data in a classic 

sense, as traces of the intrinsic characters of 

                                                      
12

 The term „enaction‟ was coined by Varela (1979; 

1996) to designate precisely the idea of cognition as the 

act of bringing forth the world in operational coherence 

with the cognitive agent. From the enactive perspective, 

knowing is the action of making a world emerge. 

the object. If we accept the relationship 

between observation and 

cognition/knowledge as informational, then 

observation cannot constitute a sort of 

affidavit on the object, but rather a recursive 

coordinated production of coordinated 

differences. 

From this perspective communication 

cannot be understood as a process of 

transmission or as a purely referential action. 

Firstly, because information, as an 

endogenous distinction coherent with the 

structure of the system, is in no way 

transmissible. Secondly, communication, as 

relative to observational behaviour, can be 

constituted as relating to a meaning only in 

the terms of a semantic description
13

 

operated by the observer: the meaning of a 

communication lies in its cognitive nature of 

selective action and consequently it is a 

product of the relational distinction operated 

by the observer with respect to a unit and its 

environment. 

Conversely, the idea of communication in 

the observational perspective refers to a 

process of coordination of operational 

coherences, i.e. as the realization of those 

behavioural coordinations which constitute 

(and become a constitution of) society. 

Luhmann (1991, p. 204) uses the term 

interpenetration to refer precisely to that 

process through which cognitive processes 

are interlaced in ontogenetic co-dependence. 

Precisely, the German sociologist points to 

communication as the kind of operation 

which makes possible the organizational 

                                                      
13

 A semantic description, according to the 

terminology used by Maturana and Varela (1996, p. 

178), is precisely the type of relational distinction 

operated by the observer in reference to an interaction 

that gives rise to the generic concept of behaviour. In 

other words, a semantic description is a projection of the 

observer that imposes meaning over phenomena. The 

confusion of the properties emanated from the semantic 

description with the organisational properties of the 

observed phenomenon makes it possible for example to 

define communication as the “transference” of 

information or meanings between subjects. In this same 

sense it is the quality of semantic descriptability what 

makes it possible to deal with the domain of 

communicative behaviour as a domain of coordinated 

behaviours associated to semantic terms. In Varela‟s 

terms, the semantic description only transcends the 

linguistic domain to the extent that this is overlapped to 

the cognitive and existential domains. 



tripleC 7(2): 344-356, 2009 355 

CC: Creative Commons License, 2009. 

closure of the social system, i.e. the social 

system‟s autopoetic operation (the operation 

via which the system produces the networks 

of operations that constitute it). 

Communication, Luhmann concludes, is the 

social system‟s operation of the recursive 

distinction (the re-entry of the distinction-

indication between system and environment). 

Communication thus involves a relational 

dimension superimposed on the cognitive 

process understood as a management of 

differences. The incommunicability of 

endogenous information upon which 

cognition is constructed is solved by the self-

referential coupling between selection (or 

observation) processes. The same argument 

by von Foerster (1991) quoted above with 

regard to the principle of relativity (see 

footnote 7) is useful for illustrating 

communication as a double contingency 

process between observable systems 

(Luhmann, 1991, p. 202). The mutual 

contingency between observable systems is 

a logical requirement derived from its own 

self-reflexive operation. Using Luhmann‟s 

terminology, the leap from cognition to 

knowledge is possible within the linguistic 

domain as a double contingency between 

ego and alter from which both emerge as 

subjects. 

The characterization of communication as 

interpenetration or double contingency 

constitutes the essential reason for which 

Luhmann (1991, p. 140) defines it as an 

exclusively social phenomenon beyond the 

unavoidably self-referential condition of the 

subjects of cognition –“only  social systems 

can communicate” (Luhmann, 1991, p. 142)–

. That seems to be the final reason why, for 

Maturana and Varela (1996, p. 144), 

language as the sphere of “consensual 

coordination of interactions” constitutes a 

domain that is superimposed over cognitive 

and existential domains. Communication in 

that sense becomes the processing form of 

social system‟s (self-)observation through 

which subjects reflexively transcend the limits 

of cognition. 
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t was about 10 years ago when I helped 
organise the second conference on the 
Foundations of Information Science in 

Vienna and published proceedings with the 
title “The Quest for a Unifying Theory of In-
formation”. While a considerable number of 
scientists still today disbelieve in the feasibility 
of a single generic concept of information, 
there are several attempts to hypothesise or 
theorise information in a unifying manner car-
ried out by a strong minority of scientists. E.g., 
a question put forward by Hans von Baeyer to 
the audience at the last International Confer-
ence on Foundations of Information Science 
held in Paris in 2005 showed a fifty-fifty vote 
for either option.  

The skeptics are right in problematising the 
threat of being subject to dogmatism. The 
camp of “unifiers” are right when being unsat-
isfied by a fragmented world picture. Is there a 
way to avoid both dogmatism and fragmenta-
tion? 

The paper attempts to argue for a positive 
answer. It starts from the necessity of an inte-
grated information theory for reasons of find-
ing a way out of the current crisis of civilisa-
tion and then shows that an integrated theory 
is feasible. First it lists several concepts dif-
ferent from the information concept and ar-
gues that their relation to the information con-
cept be taken into consideration. It gives an 

account of possible classifications of existing 
information concepts and theories. After that it 
develops a perspective from which integration 
can be achieved without doing harm to any of 
the ideas in question. This perspective is the 
perspective of unity-through-diversity. Ways of 
thinking, in particular, reductionism, projectiv-
ism, disjunctivism and integrativism are clearly 
defined in order to yield guidelines for how to 
conceive of information.  

1. A Unified Theory of Information 
(UTI) – What for? 

At first glance, it seems an intrascientific is-
sue of whether or not in the field of informa-
tion there is an attempt to grasp the big pic-
ture and develop a shared theory by which the 
whole variety of different manifestations of 
information processes in society and in the 
world at all might be understood. Like in eve-
ryday’s thinking where people strive for con-
necting unconnected experiences and even 
reconciling irreconcilable experiences in order 
to arrive at a coherent overall view (just think 
of the psychologically well-described tendency 
of ordinary people to avoid cognitive disso-
nance), science is heading for consilience –a 
term attracting interest when Edward O. Wil-
son published his book of the same title 
(1998)–, that is, a unity of knowledge, that 
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allows for better and better explanations and 
predictions. This is accomplished via the con-
struction of new theories that include the find-
ings of the old theories as kind of approxima-
tions and at the same time are able to explain 
and predict phenomena that were not covered 
by the old theories. Thus, in science there is a 
tendency towards more and more overarching 
theories, towards more and more generalising 
theories, towards more and more universal 
theories. Unified theories address the univer-
sal by unifying the multiplicity of so far inco-
herent theories bound to particular levels. 
Unified theories belong to the intrascientifc 
progress towards the universal.  

However, it is not just a case of pure scien-
tifc curiosity. If we take into acount that sci-
ence is not work in an ivory tower but a social 
undertaking that satisfies social demands, that 
is, that there is an extrascientific function all 
science has to fulfil – the betterment of social 
life and solving problems that arise from social 
practice –, then it does not come as a surprise 
that on the threshold of the information age 
science is concerned with information and that 
there is a quest for a unified theory of informa-
tion (UTI) (see Hofkirchner 1999).  

The information age is the age of informa-
tion societies which industrialised societies 
are transforming into which is visible by the 
spread of new information and communication 
technologies (ICTs), while the industrial age is 
the age of industrial societies into which agri-
cultural societies have been transforming 
worldwide. Each transformation is known as a 
revolution and all revolutions together are said 
to form the evolution of civilisation (see Fig. 
1).  

On the one hand, there is a lag of scientific 
development behind societal and technologi-
cal development. Development in technology 
is not accompanied by an equally rapid 
growth in scientific insight, let alone foresight, 
as to the impacts of technology on levels of 
society other than that of technological or-
ganisation. Attempts to observe and under-
stand the basic nature of this change are still 
second place. The public use of the notion of 
“information society” has been reduced to 
denoting a society in which applications of 
modern ICT are widely spread in order to 
facilitate the handling of what commonly is 

called “information”. A scientific understanding 
of this transformation has not had time to de-
velop. There is not yet a proper “science of 
the information society” or a proper “science 
of information”. 

 
Figure 1: From industrial societies to information 

societies 

On the other hand, the state of the relation-
ship between science and technosocial de-
velopment of today regarding information can 
e.g. be compared to the state Karl Marx was 
confronted with in respect to labour. In his 
time labour could become and necessarily 
became a matter of scientific interest, since 
labour as a matter of fact had gained a new 
role in society. It became something more 
abstract in social life, that is, it was treated in 
society irrespective of its concrete characteris-
tics. Marx called that a “real-abstraction” –an 
abstraction that occurred in reality due to the 
real treatment of labour in emerging capital-
ism which became the basis for the general 
concept of labour in scientific thought. It was 
only then that the concept of labour could be 
stretched back to former social life in the his-
tory of humanity and that other phenomena 
than industrial work could be subsumed under 
the concept of labour, albeit as different mani-
festations. Making use of this notion of real-
abstraction we might assume that information 
has gained as decisive a role in society 
nowadays so as to foster a new scientific con-
ceiving and theorising– that it has turned into 
a real-abstraction which is the rationale for 
devising a general idea as well: what labour is 
in regard to human history as seen from the 
perspective of industrial society, information is 
in regard to history from the perspective of 
information society. 
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What then has changed with information? 
Is it just the quantity of what can be conveyed 
by ICTs? Or is the quantity of that just the 
indication for a qualitative change taking 
place? 

There has been a qualitative change in the 
role information can play for the development 
of society, and this change is unprecedented 
in the history of humanity. Information has 
become the bearer of survival, the key to our 
future. For the information age is, fundamen-
tally, the age of global challenges. The im-
pressions made by the atomic bomb, indus-
trial and agricultural catastrophes, hunger, 
suffering and death in the poor parts of the 
world, starting in the middle of the last century 
but persistent in the new millennium, have 
raised consciousness of the destructive and 
fallible nature of the human technosphere, the 
fragile and finite nature of the human eco-
sphere, and the unsettled, unbalanced nature 
of the human sociosphere. It has become a 
part of general knowledge to realise that the 
existence of such global challenges can en-
danger the persistence of today’s societies all 
over the world. The global problems are 
global in a twofold sense: first, they concern 
humankind as a whole (as object); second, 
they can also only be solved by humankind as 
a whole (as subject). The risk this crisis car-
ries is that humankind may be wiped out. The 
chance it offers, however, is that humankind 
may be raised to another level of humanity. It 
is disparities in the development of the rela-
tions amongst humans, between humans and 
nature and between humans and technology 
that build obstacles to keeping society as a 
whole on a stable, steady path of develop-
ment. It is malfunctions in the sociosphere, 
ecosphere and technosphere that continue to 
aggravate the global challenges. And it is 
information that turns out the only remedy. It 
is information that is required to steer society. 
It is information that is required to reorganise 
humanity onto a higher level of organisation. It 
is information that is required to alleviate and 
reduce the frictions (see Heylighen 2007) in 
the functioning of those systems that make up 
humanity from the individual to ethnicities to 
nations to world society; from economy to 
politics to culture; from society to ecology to 
technology; from the social realm to the biotic 
realm to the physical realm. In a word, the 

continued existence of humanity has shaped 
up as impossible without conscious and cau-
tious intervention in the process of its own 
development including all spheres of interven-
tion. This intervention that orients towards the 
relinking of our world falling apart due to proc-
esses of heterogenisation, fragmentation and 
disintegration is informational in its nature, but 
as it extends from the human to the living to 
matter, it necessitates a deep understanding 
of the information processes going on in all 
the world we inhabit.  

Knowledge as capacity to act means today 
the capacity to act vís-a-vís the global chal-
lenges means knowledge about how informa-
tion guides the processes that puts us at risk. 
Hence information is the conditio sine qua non 
for the further existence and development of 
humanity.  

From this perspective, a UTI makes sense. 

2. What is the Extension of the Con-
cept of Information in a UTI? 

“Information” is the superconcept, it is a 
generic concept. It covers all different mani-
festations of real-world information processes 
regardless of the realm in which they appear.  

It is clear that “information” is closely re-
lated to a bunch of similar concepts. The 
choice of one out of them and to illuminate 
how it is linked to the others is kind of arbi-
trary. It is rather a terminological issue. What 
matters is the intension of the concept, that is, 
what it means and how the network of rela-
tions is conceived of.  

Here is an incomplete list of concepts that 
are related to the superconcept of “informa-
tion” and are –to a major or minor extent– 
comprised by it, that is, they are –in different 
degrees– overlapping with “information”: 
• “structure” 
• “data” 
• “signal” 
• “message” 
• “signification”, “meaning”, “sense” 
• “sign” 
• “sign process”, “semiosis” 
• “psyche” 
• “intelligence” 
• “perception” 
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• “thought” 
• “language” 
• “knowledge” 
• “consciousness”, “mind” 
• “wisdom” 
• … 

The scope of a UTI is thus as far and deep 
as that.  

For practical reasons, it makes sense to 
make use of the following distinction I intro-
duced elsewhere (Hofkirchner 2002, see also 
Hofkirchner/Stockinger, 2003).  

We come across information in three areas 
of society: 
• in the area of cognition, that is, where the 

contents of consciousness is produced by 
individuals, 

• in the area of communication, that is, where 
common understanding is produced by in-
teractions (individuals), 

• in the area of co-operation, that is, where 
sense embodied in societal structures is 
produced collectively by individuals who act 
in balanced ways. 
The first and second areas go without say-

ing, with cognitive science and communication 
studies as well-known fields of scientific activ-
ity. It is the third area that proves unconven-
tional, as it contests a strong tradition in hu-
manities that qualifies society as composed of 
communications only. Niklas Luhmann stands 
for this tradition. Introducing co-operation 
does, actually, justice to the “social facts” 
Emile Durkheim considered the proper object 
of sociology, to the “social relationships” Karl 
Marx distinguished from “social behaviour”, to 
the “structure” that was focused on by the 
structuralist school after Marx, to the “synergy 
effects” that today can be investigated by 
science-of-complexity methods. That is, it 
does justice to the phenomenon that there is 
more to society than only communication on 
the level of interaction of individuals and that 
this whole – which is more than the sum of 
communications/interactions – is an informa-
tion process too, albeit on the level of a social 
group.  

Hence we can say, a UTI comprises human 
cognition processes, human communication 
processes, and human co-operation proc-
esses. All three of them are, in a way, norma-

tive: cognition has the objective to position the 
individual vís-a-vís the societal, social, and 
nonhuman environment; communication aims 
at finding a state of mutual understanding 
between individuals on whatever matter; and 
co-operation has a goal – that of a state of 
organisation of individuals that allows for a 
mutually beneficial common outcome. As a 
consequence, cognitive science, communica-
tion studies, and cultural studies, social sci-
ence, humanities, arts and the like insofar as 
dealing with the added value are sciences that 
inquire into human information processes.  

But “information” is not a concept that ap-
plies to humans only. A UTI has to apply it to 
the precursors of human information proc-
esses as well. Cognition is not only a process 
on the human level, you will find it with other 
organisms as well. The same holds for com-
munication. And for co-operation, too. Fur-
thermore, it depends on the intension of the 
“information” concept whether or not also 
precursors of organismic cognitive, communi-
cative and co-operative information processes 
can be identified in the prebiotic world.  

3. Which are the Theories/Concepts of 
Information that a UTI attempts to 
unify? 

There are several possible classifications at 
hand. 

3.1. A philosophical classification 

The oldest way to classify information con-
cepts/theories –which has a long history back 
in philosophy– is to inquire for the essence of 
information, for the nature of information, for 
the substance out of which it is made up. This 
is a question which is answered in relation to 
the essence, nature, and substance of matter.  

The first answer is that information is of the 
same substance as matter. Either this sub-
stance is conceived as something material 
and then information is something material. 
This answer is material(istic) monism: every-
thing is like matter and so does information. 
That’s called materialism.  

Or this substance is said to be immaterial 
and then information is something immaterial. 
This answer is immaterial (ideal, idealistic, 
ideational, informational) monism, idealism: 
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also matter is like mind (information). Varieties 
are Platonism and Radical Constructivism.  

Another answer is that matter and informa-
tion do not share the substance: they are es-
sentially different in nature. Matter is material 
and information is not: this is the answer of 
dualism. Here another question arises: are 
these two substances inert and no reactants 
to each other or do they interact and, if so, 
how then can one side of the duality affect the 
other side? How is it possible that matter in-
fluences mind (information)? How is it possi-
ble that mind (information) be efficacious on 
matter? Suffice it to mention the Cartesian 
tradition and more recently John Eccles who 
tried to give an answer together with Karl 
Raimund Popper (1977). 

Since this classification is a philosophical 
one, it belongs to the most abstract classifica-
tions.  

3.2. A disciplinary classification 

Broken down from philosophy to an ac-
count of the disciplines, there is the gap be-
tween the two cultures of (natural) science 
and social and human sciences that has to be 
considered in approaching information – a 
gap between the natural and the engineering 
sciences (including formal sciences) on the 
one hand and the arts and humanities (includ-
ing the social sciences) on the other hand that 
dates back to the 17th century and to philoso-
phers such as, again, René Descartes. The 
gap between the two branches in science 
reached its heights in the late 19th century 
with the works of Neo-Kantian philosophers, 
scientists, and literary intellectuals such as 
Wilhelm Windelband and Heinrich Rickert. 
Wilhelm Windelband (1894) for example in-
troduced the disjunction between “nomothetic” 
(meaning: the law) and “ideographic” (mean-
ing: the event), which would remain to exist 
alongside one another as the final, inc-
ommensurable forms of our notions about the 
world. Today this cleft is known as C. P. 
Snow’s dilemma which he bemoaned in 1959 
and 1963 (see e.g. 1998).  

The science and technology side of this 
cleft is characterised by a technologically 
bounded rationality which rests upon the ob-
solete equation of social and scientific-
technological progress. The second is charac-

terised by a humanistic rationality which is 
ignorant of the field of science and technol-
ogy. So are the categories of information con-
cepts. 

The first approach is inclined to be reduc-
tionistic by method. It reduces different quali-
ties of the phenomena under investigation to 
one and the same quality which is the most 
simple as a rule. It can be said it looks upon 
information as something that can be re-
ceived, stored, processed, exchanged, used, 
and so on, as if a thing. It is the “hard” sci-
ence’s standpoint. This shall hold for cogni-
tion, communication and co-operation proc-
esses in society and for natural domains as 
well.  

The second approach is biased, insofar as 
it takes as point of departure the stance of 
humanities. Methodologically, there are two 
possibilities. Either it projects one particular 
quality in question which, as a rule, is the 
most complex one onto phenomena which do 
not possess this quality, and pretends to be 
able to discover them there. Properties of 
information in nonhuman domains are usually 
extrapolated from properties of information in 
the human domain (an-
thropo(socio)morphism). Beyond that, proper-
ties of cognition may be extrapolated from 
those of communication, and those of com-
munication, in turn, from those of co-operation 
within the human domain itself. 

Or the attempt at a subsuming, though uni-
fying, solution is given up and it is argued in 
favour of a lack of comparability of the given 
phenomena in nature and society. In this di-
chotomising view information is exclusively 
ascribed to the human domain. Beyond that, it 
may exclusively be ascribed to particular inci-
dences within the human domain.  

In both humanities-oriented cases, informa-
tion is basically considered a human construc-
tion. It is the stance of so-called “soft” science. 

3.3. A clusters classification 

The most concrete classification might be 
along certain clusters of common perspec-
tives.  

A first cluster of information con-
cepts/theories – wherever you want to begin 
with – might be those that look upon informa-
tion as a given. Sometimes this is called “po-
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tential” information or “structural” information. 
It is structural sciences that deal with that 
topic. According to them, matter is always in a 
certain shape, gestalt, form, and this form is 
information (Bernd-Olaf Küppers is a promi-
nent advocate of this position which is es-
poused with the notion of “Strukturwissen-
schaften” – “Structural Sciences” – introduced 
in the 70ies of the last century by Carl Frie-
drich von Weizsäcker, see Küppers 2000).  

A second cluster focuses on the transmis-
sion aspect. Seen from that angle, information 
is not lying in the structure but that which is 
transmitted from a sender to a receiver via a 
channel that is disturbed by noise. That is the 
classical view inaugurated by Shannon and 
Weaver which is considered the mother of all 
communication models (see the original arti-
cle by Shannon 1948). What is said here to 
flow, to float, is sometimes called “free” infor-
mation.   

A third and last cluster is that of the view of 
the receiver. Information is finally not that 
which is transmitted – pursuant to this per-
spective – but that which is processed by the 
receiver. It is the receiver who, by processes 
of decoding, is considered to attach a mean-
ing to the message and to thereby produce 
“actual” information. This is the leitmotif of all 
developments in communication studies, in 
particular, cultural studies, that tried to com-
plement, or depart from, the channel model.   

So the range of theories or concepts of in-
formation (and related phenomena) that – 
from a UTI point of view are to be subjected to 
an attempt of unification – is as wide as 
shown in the three classifications presented 
here.  

4. How can unification be achieved? 

As a start, the review of the classifications 
of information concepts/theories so far seems 
to support the assumption of a multitude of 
approaches that are diverse and irreconcilable 
and do not offer the possibility of consolida-
tion. But on closer scrutiny, no matter where 
you start from – either philosophy or the two 
cultures or the disciplinary point of departure –
, you will end up with one and the same 
scheme. For climbing down the ladder from 
philosophy to scientific disciplines, the catego-
risation of the existing information con-

cepts/theories seems like a concretisation and 
specification of the rather abstract and unifica-
tional classification in that the rather down-to-
earth classes are embedded in the rather lofty 
classes. The clusters are embedded in the 
scientific cultures and the scientific cultures 
are embedded in philosophy. It is not between 
the levels but just at each level that there is 
some discrepancy that forms an obstacle to 
unification. 

According to the philosophical classifica-
tion, information concepts are stuck between 
materialism and idealism. Given the “hard”–
“soft” science divide, information con-
cepts/theories are stuck between the “hard” 
and “soft” side. But it does not come as a 
surprise that the “hard” side is materialistic as 
to the philosophical inclination and the “soft” 
side idealistic. And as to the clusters, too, 
“information” seems to be exclusively “poten-
tial” or exclusively “free” or exclusively “ac-
tual”. But the first and the second notion be-
long to the science and technology (“hard”) 
side of the scientific divide, while the third 
notion has an affinity to the humanities (“soft”) 
side.  

How can this basic divide be successfully 
bridged? The answer is like in the story of the 
elephant and the blind men (or the men in a 
dark room) each of whom touches a different 
part of the elephant and mistakes the part for 
the whole (Saxe, 2003). So none of the vari-
ous existing information concepts/theories 
should take its perspective absolute but, in a 
way, complementary to the other perspec-
tives.  

But how can matter and idea, mind, infor-
mation, be grasped as complements – and 
with them information as dealt with as a thing 
(a structure, a flow) or as human construction 
(a processing activity)?  

Taking into account that philosophy is not 
only about the essence or the nature or the 
substance of reality – which is ontology – but 
also about praxis – which is praxiology, in-
cluding, in my view, ethics and aesthetics – 
and about the empirical – which is epistemol-
ogy and methodology –, and assuming that 
praxiology, ontology and epistemology form a 
kind of hierarchy (a Praxio-onto-epistemology 
I introduced elsewhere, see Hofkirchner et al. 
2005) with the praxic point of view prior to the 
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ontic point of view prior to the epistemic one, 
we can ask whether or not the perspective of 
praxis provides us with a still more abstract 
view of information than the materialism–
idealism divide already did and we can ask to 
what extent this view can help us with unifica-
tion through reworking and reinterpreting the 
classifications.  

Now, in praxiology the point is to look upon 
everything in terms of objects and subjects 
and the relationships between them. Objects 
and subjects are defined by mutual exclusion. 
Objects are subject to subjects, subjects sub-
ject objects. Humans are subjects. Through 
interference with their human and non-human 
surroundings they produce objects. These 
objects tend to “object” to becoming subject to 
humans as there is inertia with them. Praxis is 
the ongoing process of subjecting objects to 
humans while factoring in inertia. Objects do 
not exist, unless subjects exist, and vice 
versa, and they are bound together by the 
process and relationship of praxis. This rela-
tionship is known as a dialectical one; a dia-
lectical relationship is said to exist, if the fol-
lowing criteria come true: firstly, both sides of 
the relation are opposed to each other; sec-
ondly, they depend on each other; thirdly, they 
are asymmetrical in that neither side can be 
replaced with the other without simultaneously 
replacing the mode of relationship. Master-
and-slave or mother-and-daughter are exam-
ples for dialectical relationships.  

Now we recognise: the information con-
cept/theory classifications presented above 
depend on how they view the object-subject-
relation.  

According to the materialistic (as regards 
philosophy), “hard” science (as regards the 
two cultures), and structuralistic and commu-
nication stance (as regards the disciplines), 
we find that information is something objective 
– it seems not to belong to a subject – that 
can be measured independently. And accord-
ing to the idealistic, “soft” science and recipi-
ent’s view, information is considered some-
thing subjective, that is, inextricably linked to a 
subject that is human.  

A UTI cannot be satisfied by such one-
sided views. An integrative information sci-
ence has to consider both the objective and 

subjective aspects of information and over-
come objectivism and subjectivism as well.  

The objectivist outlook is right in stating that 
information is a phenomenon out there and 
not merely human imagination. The subjectiv-
ist outlook is right insofar it states that infor-
mation occurs only if there is freedom of 
choice for that to which generating and dis-
posing of information is attributed. However, 
regarding the objectivist outlook, we have to 
limit the scope of objects with which informa-
tion is said to be found to those objects exclu-
sively that take the role of subjects, and re-
garding the subjectivist outlook, we have to 
enlarge the sphere of subjects from that of 
humans exclusively and include non-human 
ones, too.  

Since the materialism–idealism divide can 
be derived from the object–subject divide in 
that matter is objective and ideas are subjec-
tive, it might become clear that matter and 
ideas belong together as objects and subjects 
do.  

An answer that goes beyond (materialistic 
and idealistic) monism and (if you like, interac-
tive) dualism is the answer of dialectics. Dia-
lectics recognises identity and difference of 
matter and information at the same time. It 
recognises identity, given the difference, for 
this identity makes it possible that these dif-
ferent sides interact. And it recognises the 
difference, given identity, for this makes it 
possible to differentiate matter and informa-
tion as different specifications of an identical, 
common, genus. So in Emergentist Material-
ism – which is an example for this answer – 
matter is, so to say, the common substance 
but leaves room for emergent properties and 
events like mind (information) which is of a 
different materiality compared with the simple, 
pure, materiality that occurs in the non-
emergent state of matter (see Bunge 1980).  

An answer that goes beyond the divide of 
the two cultures is the answer of a “third” cul-
ture. Snow envisioned this third culture with 
the words: “With good fortune, however, we 
can educate a large proportion of our better 
minds so that they are not ignorant of imagi-
native experience, both in the arts and in sci-
ence, nor ignorant either of the endowments 
of applied science, of the remediable suffering 
of most of their fellow humans, and of the 
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responsibilities which, once they are seen, 
cannot be denied” (Snow 1998, 100). John 
Brockman, a US-American publisher and au-
thor, refers to Snow. According to Brockman, 
the third culture is “founded on the realization 
of the import of complexity, of evolution. Very 
complex systems – whether organisms, 
brains, the biosphere, or the universe itself – 
were not constructed by design: all have 
evolved” (Brockman 1995, 20-21). So infor-
mation processes originated from evolution 
and underwent evolution from early, rudimen-
tary forms to advanced forms we face today. 
Social science is the discontinuous continua-
tion of natural science inasmuch as the social 
forms of information processes are the dis-
continuous continuation of natural forms of 
information processes.  

An answer that goes beyond the particu-
larisation of the disciplinary clusters is the 
answer that the third kind of categorisation 
turns out to be alongside steps of information 
processes (processing). Altogether, the three 
clustered perspectives seem to give a picture 
of a series of steps of information processes. 
The first step – information frozen to a struc-
ture – seems to represent something that 
might enter the information process. The sec-
ond step is then the leaking of melted and 
liquified information, the reaching out of the 
“potential” information just by virtue of its 
showing up to whatever there is out. And the 
third step – the “actualisation” of the “poten-
tial” information by an agency – could be seen 
as a step in which the process is frozen down 
again, but finds itself in another structure, in a 
new structure of this very agency (which, in 
turn, as new “potential” information might be-
come a new starting point). In separation, 
however, these aspects can account for a 
fragmented picture only.   

So the concept of information in a UTI is a 
concept that leaves the subject/object divide 
behind. It is a concept that is objectve and 
subjective at the same time. 

4.1. What is the meaning of Capurro’s 
Trilemma with regard to the at-
tempts of unification? 

Capurro’s Trilemma runs like this (Capurro 
et al. 1997): in attempting to define and de-
termine what “information” means throughout 

the disciplines (as well as in everyday think-
ing) and what it should or could mean you are 
facing a logical situation that offers three op-
tions none of which, however, is satisfactory 
(see Table 1).  

Table 1: Capurro’s Trilemma 

 
 
The first option is: there is only one mean-

ing of the term “information”, it means the 
same regardless of the field of application. 
This option is called synonymity, because the 
terms are synonyms. 

The second option is: there are several 
meanings of the term “information”, they are 
similar to a particular meaning, which serves 
as standard of comparison. This option is 
called analogy, analogical reasoning, because 
the terms are analogies. 

The third option is: there are several mean-
ings of the term “information”, all of which are 
different from each other. This option is called 
equivocity, because the terms are equivoca-
tions.  

No option, actually, meets demands for sci-
entificity. Synonymity does not meet them, 
because information in one domain would not 
differ from information in a different domain – 
a premiss which has long been contested. 
Analogical reasoning does not meet them 
either, because there is no agreement on the 
primum analogatum, the standard of compari-
son. Nor does equivocity meet them, because 
the babel of languages which are not commu-
nicable would mean the end of scientific en-
terprise at all.  

Does this mean that we are stuck and that 
there is no solution to the trilemma?  

No. The three options Capurro’s trilemma is 
offering are tantamount to exactly three well-
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definable ways of thinking – to, so to say, the 
black, the white, and the black-and-white way 
of thinking, that is, the reductive, the projec-
tive, and the disjunctive way. But there is a 
fourth way of thinking – the integrative one 
(see Table 2).  

Table 2 : Ways of thinking 

 
 
In detail. What is a way of thinking? A way 

of thinking is the way how identity and differ-
ence are thought to relate to each other. Re-
lating identity and difference may be pre-
sumed to be the most basic function of think-
ing. That is, practical problems that come to 
thought, entities that are investigated, phe-
nomena that have to be cognised, may be 
identical in certain respects but may differ 
from each other in other respects.  

Regarding identity and difference, given 
complexity, that is, provided that what differs 
is more complex than that from which it dif-
fers, but, by the same token, instaurates an 
integrated whole, the question arises as to 
how the simple does relate to the complex, 
that is, how less complex problems or objects 
or phenomena do relate to more complex 
ones. 

The first way of thinking, in terms of ideal 
types, establishes identity by eliminating the 
difference for the benefit of the less complex 
side of the difference and at the cost of the 
more complex side; it reduces “higher com-
plexity” to “lower complexity”; this is known as 
reductionism. Reductionism is still the main 
stream of natural science.  

The counterpart of the reductive way of 
thinking is what might be called projective. 
Projective thinking also establishes identity by 
eliminating the difference, albeit for the benefit 

of the more complex side of the difference 
and at the cost of the less complex side; it 
takes the “higher” level of complexity as its 
point of departure and extrapolates or projects 
from there to the “lower” level of complexity. It 
overestimates the role of the whole and belit-
tles the role of the parts. This is one trait of 
humanities.  

Both the reductive and the projective way of 
thinking yield unity without diversity. 

To go on, there is a third way opposed to 
both of the others in that it eliminates identity 
by establishing the difference for the sake of 
each manifestation of complexity in its own 
right; it abandons all relationships between all 
of them by treating them as disjunctive; it dis-
sociates one from the other, it dichotomises 
and yields dualism (or pluralism) in the sense 
of diversity without unity. Let’s call it disjunc-
tivism. The often bemoaned cleft between the 
so-called two cultures of hard science and soft 
science (humanities) is the most striking ex-
ample for this way of thinking. In fact, this is a 
description of the state of the scientific adven-
ture as a multiplicity of monodisciplinary ap-
proaches that are alien and deaf towards 
each other.  

You can easily see that the options of syn-
onymity, analogy and equivocity are reductive, 
projective and disjunctive respectively.  

Either you have unity without diversity (in 
the first and second case) or you have diver-
sity without unity (in the third case). What is 
needed, however, is “unitas multiplex” as 
French philosopher and sociologist Edgar 
Morin calls it (1999, 25), understanding unity-
in-diversity and diversity-in-unity, unity-
through-diversity: “It means understanding 
disjunctive, reductive thought by exercising 
thought that distinguishes and connects. It 
does not mean giving up knowledge of the 
parts for knowledge of the whole, or giving up 
analysis for synthesis, it means conjugating 
them. This is the challenge of complexity 
which ineluctably confronts us as our plane-
tary era advances and evolves” (1999, 19). 
This is a way of thinking that establishes iden-
tity as well as difference favouring neither of 
the manifestations of complexity; it estab-
lishes identity in line with the difference; it 
integrates both sides of the difference (yield-
ing unity) and it differentiates identity (yielding 
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diversity); it is a way of thinking that is based 
upon integration and differentiation; it is op-
posed to both dissociation and unification and 
yields unity and diversity in one. It integrates 
“lower” and “higher complexity” by establish-
ing a dialectical relationship between them. 

This integrativism opposes reductionism 
and projectivism as well as disjunctivism.  

The unity-through-diversity principle is itself 
a kind of dialectical sublation of unification 
and dissociation, of reductionism and projec-
tivism and disjunctivism. A dialectical subla-
tion eliminates the dominant role of the pre-
ceding quality rather than the quality itself. 
This quality is kept, that is, continued, but it is 
continued under the dominance of a new 
quality and is therefore – as Hegel put it – 
lifted onto a next level. All of that holds for the 
unity-through-diversity thinking with regard to 
the fallacious ways of thinking. Reductionism, 
projectivism as well as disjunctivism are not 
totally negated but taken cum grano salis. 
Each of them has an aspect of overexaggera-
tion that has to be abolished but, by the same 
token, it has an aspect that is right once the 
onesidedness is removed. Doing justice to 
these aspects is carried out through the novel 
integrative view – in such a  way unity is es-
tablished among the diverse confligating 
views.  

To sum up, reduction, projection or duality 
are justified within certain boundaries and 
when taking into account the legitimate claims 
of each other. This is the integrative way of 
thinking a UTI has to carry out. 

5. Is a Unified Theory of Information 
(UTI) similar to a Grand Unified 
Theory (GUT) or a Theory Of Every-
thing (TOE)? 

Yes and no.  
Yes, insofar as both the UTI and the 

GUT/TOE aim at giving a bigger picture. The 
UTI seeks for understanding different mani-
festations of information processes in the 
universe just as the GUT/TOE tries to find a 
common denominator for the four fundamen-
tal interactions/forces gravitation, electromag-
netism, the weak and the strong (quantum 
chromodynamics) interaction/force.  

But no, if the GUT/TOE is meant as a pure 
physical theory for the explanation of physical 
phenomena only or as a physical theory which 
gives final explanations of phenomena other 
than physical in the universe. A UTI is not a 
pure physical theory and information not a 
pure physical phenomenon (like interac-
tion/force) – which Carles Seife (2007) insinu-
ates. Furthermore, the properties of informa-
tion extending –beyond physicality– to living 
beings and social human life cannot be ex-
plained in terms of mere physics.  

A UTI is not a physicalistic and hence re-
ductionistic theory which yields a world for-
mula that is said to allow for explanations and 
predictions by subsumption under a general 
and hence abstract construct. 

A world formula does not prove feasible, 
and a unified concept of information is not a 
world formula.  

What a UTI searches for is a concept as 
abstract as necessary but as concrete as 
possible at the same time.  

The more abstract a concept is, the poorer 
it is by intension and the larger by extension. 
The more concrete a concept, the richer its 
intension and the smaller its extension.  

On the one hand, the concept shall theorise 
what all information processes have in com-
mon but it shall not reduce to an abstract for-
malism that can subsume every case under a 
meaningless meaning. 

On the other hand, it shall cover each indi-
vidual information process that may empiri-
cally be found but not hypostatise its unique 
particularities into a concretistic notion.  

That’s the real challenge. We need a con-
cept that is flexible enough to balance the 
universal and the particular, to do justice to 
both of them, to relate them so as to render 
the universal in need as well as capable of 
being completed by the particular and, in turn, 
embed the particular in the universal (see 
Hofkirchner 2004). Reductionistic unification 
would reduce the particular to the universal by 
stating “The Particular is (nothing but) Univer-
sal” and assuming that the universal is the 
necessary as well as sufficient condition for 
the particular. This is true of all kinds of sub-
sumption. They overlook what goes beyond 
that which subsumes. Unification by projection 
would project the particular onto the universal 



tripleC 7(2): 357-368, 2009 367 

CC: Creative Commons License, 2009. 

and postulate “The Universal is (nothing but) 
Particular”, thereby meaning that the particu-
lar is not only necessary but also sufficient to 
yield the universal. This holds for those illu-
sions that extend what is in common to a 
realm where it is not. The disjunctive way of 
thinking would dissociate the particular from 
the universal by presuming “The Particular 
and the Universal are Disjoint” and would in 
doing so insinuate that both notions contradict 
each other. This leads to letting the particular 
fall apart, since there is no unifying bond. 
Either of these three ways of thinking is one-
sided because by relying on the formal-logical 
figure of necessary and sufficient conditions 
or of contradiction it focusses on the mutual 
dependence of the sides or on being oppo-
sites and does not comprise the full range of 
what is characteristic of any dialectical rela-
tion. 

It is only the fourth way of thinking that in-
tegrates as well as differentiates the particular 
and universal. This point of view may be for-
mulated “The Particular Sublates the Univer-
sal” – “sublation” in the threefold Hegelian 
sense denoting suspending, saving and ele-
vating altogether: 

 
• the particular suspends the universal; being 

the opposite of the universal, the particular 
contradicts the universal and transcends it; 

• the particular saves the universal; the par-
ticular depends on the universal, the latter 
being the necessary, but not sufficient con-
dition for the particular, the particular is 
based upon the universal;  

• the particular elevates the universal to an-
other level; in an asymmetrical effort, the 
particular turns the universal, as a conse-
quence, from an abstract universal into a 
concrete-universal. 

 
The concrete-universal is the unity that 

overarches the diversity of the particular. Aris-
totle paved the way for a dialectics of the uni-
versal and the particular by establishing speci-
fication hierarchies via genus proximum and 
differentia specifica. The whole tree can be 
considered to represent the concrete-
universal, and each ramification to specify one 
particular instantiation of the universal by 
making the abstract concrete.  

Specification hierarchies of being are the 
logical way of grasping the history and gene-
sis of becoming (unity of being and becom-
ing).  

In that way, a UTI seeks a concrete-
universal concept of information rather than 
an abstract one.  
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rguably in this very decade, the    

second  scientific generation that has 

explicitly confronted the information 

problem should hand over the “torch of 

inquiry” to a new generation of researchers. If 

the experience of a couple of similar historical 

cases holds (thermodynamics with the 

problem of heat; quantum mechanics with the 

problem of irradiative energy), we may expect 

decisive disciplinary advancements along this 

second transition.  

Looking at those historical precedents, their 

scientific problems were closely related to 

ongoing technological developments, 

respectively steam and combustion engines 

for thermodynamics and electrical-radio-

optical and metrological systems for the 

quantum; not very far from the technological 

stimulus provided by computers and Internet 

regarding the advancement of information 

science in our time (Stonier, 1990; Marijuán, 

1996a; Scarrott, 1998; Wright, 2007). 

Needless to say, the solution to those 

historical conundrums implied a dramatic 

reformulation of the concepts and thinking 

avenues initially proposed –except historians 

of science, who reminds now about flogiston, 

caloric, or aether luminiferous? Quite 

strenuously, a new way of thinking was 

established which made possible the 

emergence and consolidation of a new 

scientific discipline... 

De te fabula narratur? Should this be the 

case with the lingering information problem 

and the advancement of a Science of 

Information?   

1. The way we think about Information 

The towering legacy of mechanics (in its 

four branches: classical, statistical, fluids, and 

quantum), coupled with the engineering feats 

in communications, have conformed most of 

the received wisdom on information. Although 

that classical way of thinking may produce 

acceptable results in a number of 

applications, it ostensibly fails at the 

integration side, explaining how informational 

processes may escalate, ascend, descend, 

percolate, etc. so to organize collective, open 

entities capable of successfully adapting to 

their environment (Conrad, 1996). Somehow, 
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the received wisdom on information implies 

subtle but important stumbling blocks along 

both the integrative and analytical paths of the 

concept (Marijuán & Villarroel, 1998). 

Depending upon the approaches, it may 

imply: unlimited, disembodied observers; a 

restricted characterization of the information 

phenomenon in a closed “mode of existence”; 

unrestricted boundary conditions and laws; 

idealized categorization schemes; reduction; 

hierarchical relationships between isolated 

disciplines... Overall, deeply interrelated 

themes to discuss and revise coherently. We 

will address some of the issues in what 

follows. 

From the start, a new type of abstraction, 

one where the limits of the individual are 

taken into account, seems necessary. As 

Whitehead (1948) put: “Operations of thought 

are like cavalry charges in a battle--they are 

strictly limited in number, they require fresh 

horses, and must only be made at decisive 

moments.” Or more recently, as Lanham 

(2006) posits: “in the information economy 

what we lack is the human attention needed 

to make sense of it. Attention is the 

commodity in short supply.”  

What consequences would follow from 

such type of limited prehension statements? 

Although we still lack adequate “theories of 

mind” to rely upon (a very unfortunate 

theoretical void), approaching science itself as 

a composite informational construction seems 

feasible. It would imply addressing the 

“natural” division of work within scientific 

communities: the need of specialized 

disciplines and the reliance on paradigms, the 

historical evolution of communicational 

structures in science, the role of mnemonic 

aids and the interplay between verbal 

exchanges and the written world, the citation 

networking structures of scientific 

publications, the notion of “epistemic distance” 

between disciplines, the fracture and 

emergence of new fields, the systematic 

generational doubling of disciplines in the 

modern world during last centuries (e.g., close 

to 7.000 fields right now, around 3.000 in early 

70’s; presumably less than 1.000 fields one 

century ago)...  

The extension and density of 

communication networks within science would 

be essential for the “swarm intelligence” that 

emerges, far beyond the perception and 

action capabilities of the limited individual. 

Actually, the strict conditions put by scientific 

methods are also efficient protocols to grant 

the social decomposability of problems 

(Rosen, 2000). Standards, measurements, 

mathematical operations, formalizations, etc. 

become ways and means to extrovert mental 

operations out of the individual’s nervous 

system and directly interconnect perceptions 

and actions at a social scale (Hobart & 

Schiffman, 1998). The success of science in 

this informational jumping over the individual’s 

limitations has been rationalized as the 

superiority of the scientific method (leaving 

aside any communication, rhetoric, and 

thought-collective aspects) or directly 

attributed to “the unreasonable effectiveness 

of mathematics” (Wigner, 1960). However, in 

the same way that we have already 

developed philosophy of science, history of 

science, and psychology & sociology of 

science, we would also need a genuine 

informational approach to science. Otherwise 

global visions of the scientific enterprise will 

oscillate in between the mythical and the 

bureaucratic pragmatism of “seeing like a 

state” (Scott, 1998). 

2. Varieties of biological information 

The panorama of relationships between 

information and life has dramatically changed 

in last two decades. The plethora of “omic”, 

bioinformatic and systems biology new 

disciplines are disclosing an extraordinary 

multiplicity of informational processes that go 

far beyond any traditional conceptualization of 

biological information either as code, 

communication, or structure. It is a world 

teeming up with millions of specific molecular 

recognition events, multiple codes, 

transcriptions, translations, processors, 

signaling systems, messengers, effectors, 

second messengers, regulators, 

interferences, complexes, connectivity 

networks, etc.  

Essentially it is a collective problem-solving 

dynamics applied to self-production of the 

own structures --implying both synthesis and 

degradation-- which is performed by a 

“network society” of specialized enzyme and 



tripleC 7(2): 369-375, 2009 371 

CC: Creative Commons License, 2009. 

protein agents, continuously exchanging 

information about their specific activities 

thanks to the especial solvent properties of 

the water matrix. In response to 

communicational signals of the environment, 

thousands of constitutive enzymes and 

proteins, “nanomolecular processors” 

endowed with a peculiar modular structure, 

are synthesized (and also degraded) out from 

the sequential generative information of the 

DNA and RNA “data bases”, which are 

themselves incessantly subject to an 

evolutionary and re-combinatory game 

(Marijuán, 2002).  

There appear multiple varieties of 

biomolecular information to distinguish (at 

least the three broad categories mentioned: 

constitutive, generative, and communicational, 

further subdivided into sequential and diffuse 

or amorphous; plus the endless heterarchical 

instances of process derived from formation of 

complexes and modules). In the interplay of 

all those varieties of information, the tides of 

self-production processes are orchestrated in 

a complex and flexible way, harmoniously 

engaging synthesis and degradation on an 

equal footing (the functional importance of 

both “negative phenomena”, protein & RNA 

degradation and apoptosis, or cell death, 

cannot be overestimated). The whole 

productive-informational processes culminate 

in the regularity of a specific cell-cycle open to 

the environment, both in terms of energy and 

information.  

The living enacts a new way of existence, 

an active “informational” one that is based on 

the capability to keep the own structures in a 

permanent state of “flow”, by piling up 

synthesis and degradation processes in a way 

that reminds critically self-organized 

phenomena. Thus, the living cell may 

systematically respond to signals from the 

environment, and produce the “meaning” they 

imply, by letting the signals themselves to 

interfere with the ongoing molecular dynamics 

of the cellular self-production “flow”. 

Therefore, meaning may be defined 

throughout molecular mining: as the (signal) 

induced changes in components and 

connectivity of the constitutive enzyme-protein 

populations and the associate metabolites 

and substrates. The relevance and value of 

the signal can subsequently be considered 

and gauged --cellularly, this would correspond 

to second messengers and the cycle 

“checkpoints”. Completion of the cell cycle 

always appears as the fundamental reference. 

The phenomenon of knowledge may be 

appended too, once the generative codes of 

the successful responses have been 

evolutionarily selected, refined, and cohered 

within the life cycle (Marijuán & del Moral, 

2007). 

Biologically, the proto-phenomenon of 

information has been remarkably enlarged. 

Now what it involves is far more than standard 

metrics on well-defined signals and structures. 

In a simplified way, from the part of the sender 

there are inner functional “needs”, signal 

generation, and encoding; then channel 

transmission; plus reception, decoding, 

meaning, relevance, value, and cognizing 

response by the receiver. Thus, the 

phenomenon of information integrates the 

whole happenstances in the communication 

process between life cycles –in the 

connection between networked entities 

themselves in the making, “in formation”. 

Indeed what information supports is a new 

mode of existence. Rather than resorting to 

those especial terms coined during the 70’s 

and 80’s (self-transcendence, autopoiesis, 

autogenesis, autocatakinesis, self-production, 

etc.) we may just say that the living existence 

is informational.  

The similarity of biological stuff as 

stemming up from information, with the 

physical idea of “it from bit” (sentence coined 

by A. Wheeler in 1989), might be more than a 

superficial coincidence. Intriguingly, some of 

the previous discussions would dovetail with 

recent quantum information approaches to the 

generativity of the vacuum, the measurement 

problem, and quantum coherence (Lloyd, 

2005; Seife, 2006). Perhaps it is too early to 

argue whether biological and quantum realms 

can share a common informational foundation 

(Conrad, 1989). However, considering 

information itself as “distinction on the 

adjacent” becomes a fruitful exercise in both 

camps. Transcending adjacency would be a 

permanent driver of biological and 

cosmological evolution. 
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3. Neuronal processes, cognition and 

categories 

At the time being, theoretical schemes of 

human information processing and 

communication have not achieved yet a fair 

inclusion of meaning, categories and 

knowledge –at least, properly grounded in the 

neurosciences (Lanham, 2006). Again, the life 

cycle of the individual has to be entered as a 

global reference to anticipate and fabricate 

meanings, to configure categories, and to 

properly situate human knowledge. 

Can one think on equivalents to the signal, 

the functional “void”, the generative codes, the 

cell life-cycle, and the networking alterations 

in a neuronal scenario? In some sense, 

absences or needs (“functional voids”) in the 

life cycle of the organism might be a leitmotif 

of any biological communication. The 

creation, exchange, and elimination of signals 

may be inseparable of sets of functional 

absences, which may be compressed or 

symbolized in a few related presences, then 

traded as communication items either in 

intercellular or social "markets" (Ulanowicz et 

al., 2008, have very elegantly studied the 

information content of absences in markets 

and ecological systems). Actually, isn’t much 

of human communication directly related to 

absences, to publicize at large the individuals’ 

needs or absences? (McLuhan, 1964).  

In the human case (and in most advanced 

central nervous systems), it is the 

action/perception cycle what serves as the 

universal substratum for organizing behavior 

and subsequently tending the fabrication of 

meaning, categories and knowledge. 

Seemingly, we confront the world in 

accordance with such action/perception 

cycles or oscillations, regularly switching 

between dominant modes of behavior (motor 

centered versus sensory centered). And there 

is very a strong current on developing a 

motor-centered epistemology, which is 

deemed by relevant neuroscientists as the 

best tentative foundations for explaining our 

"automated cognition" (Berthoz, 2000; Arbib, 

2001; Fuster, 2003; Dunbar, 2004; Buzsáki, 

2006). 

For a brief description of the information 

“engine” handling the oscillation between 

dominant modes in the action/perception 

cycle, we can follow Collins (1991), and also 

Marijuán & Collins (1996). The brain appears 

as an abstract problem-solving playground 

where topologically distributed variables 

(“tuning precision voids”) occurring at the 

neuronal columns of cerebral maps are 

processed as an overall entropy that different 

brain substructures tend to minimize. Because 

of the evolutionary design of nervous systems 

(e.g., the vertebrate phenomenon of 

decussation of the nerve fibers) internal and 

external organismic “problems” locally 

increase that entropy value. The subsequent 

blind (abstract) minimization by the nervous 

system’s topological mechanisms produces 

as a byproduct the adequate behavioral and 

learning outputs. A problem-solving behavior 

well adapted to the advancement of the 

individual’s life cycle emerges from all those 

distributed processes and minimization 

operations (Marijuán, 1996b)... Therefore, in 

the extent to which those premises are 

correct, a very compact approach to 

knowledge automation by the central nervous 

system seems achievable, and further, a new 

“Theory of Mind” could be contemplated. 

In an original vision about the category 

problem advocated by neuroscientist J. Fuster 

(2003), and which looks compatible with the 

previous ideas, the cognit was substituting for 

the “concept”. Any cognit would have “two 

ears” or two sides to be handled from:  the 

motor side and the perceptual side, always 

one of them playing a dominant part. Applied 

to the language constructions, this means that 

any pure “noun” category would inevitably be 

surrounded by a shadow of multiple related 

actions, and any “verb” would be surrounded 

by a shadow of potentially subordinated 

objects to be applied. The very neural 

programs to organize motor action would take 

care of the loops or trajectories among the 

nodes and the networks of these cognits, 

organized by dominance and later on subject 

to grammar and logical refined constraints. In 

social linguistic games, the mixed, inner 

nature of our cognit /categories would appear 

in the form of metaphors, games of words, 

jokes, etc. Contexts delimitate very well what 

partial shadows are permissible and survive in 

order to create the ad hoc meaning. 

Again, in the extent to which the cognit 

premises are correct, the construction of 
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categories and the explanation of linguistic 

meaning would appear under a new light. 

Probably, a reconsideration of logic is 

involved (Javorsky, 1995; Marijuán & 

Villarroel, 1998). The explicitness and 

sharpness of logics have dispersed all the 

perceptual and motor shadows and have left 

but the pure categorical abstractions. Even 

more, in the parlance of scientific disciplines, 

mathematical constructions have completely 

substituted for “action”, working as a sort of 

“universal virtual constructor”, and together 

with logics, they have created new forms of 

strictly relating abstract perception and 

abstract action, creating new realms to 

configure social meanings as disciplinary and 

experimental knowledge. This cognizing 

strategy has been extremely useful in order to 

explore and simulate nature, create efficient 

technologies, etc. But paradoxically, by killing 

the cognits' inner shadows, by restricting 

categorization and ignoring the observer 

limitations, they have really left in the shadow 

the individual and collective processes related 

to the social elaboration of "meaning” –and 

opened the infamous gap between natural 

sciences and the humanities.  

4.  Towards a new scientific perspective: 

Theoretical unification versus Ecology 

of domains 

The possibilities of information science are 

historical. Perhaps comparable to the 

scientific revolutions spurred by 

thermodynamics and quantum mechanics. 

But the difficulties are tantamount. The 

advancement of a new scientific perspective, 

information science, devoted to the study of 

the vast field of informational phenomena in 

nature and society, implies putting together a 

number of cognizing domains which are 

presently scattered away, and well anchored, 

in many other disciplines: philosophy, 

mathematics, physics, computer science, 

engineering, biology, ecology, neuroscience, 

psychology, social science, economics, 

political science... Is the new agglutination 

viable?  

Perhaps it is time to go beyond the 

classical discussions on the concept of 

information, and associated formal theories, 

and to seriously consider the problematic 

assembly of all those interdisciplinary 

fragments. Success in some partial theoretical 

unification would help, but probably it would 

not be enough. Advancing a “new way of 

thinking” seems necessary, even as a 

complementary strategy. 

Here we argue that a new vision on 

information is needed. The informational 

mode of existence means an unending 

process of adaptation to environmental 

demands by means of communication and 

self-production activities, usually networking 

relationships which are continuously altered 

under the changes of the inner side and the 

signals from the outer side. Societies (e.g., 

structures of social bonds), Brains (neural 

nets), Cells (protein & gene nets), are the 

theatres where the changes derived from the 

new signals extracted from happenstances 

are realized as meanings. Interdisciplinary 

networks would join too, as they are 

dramatically altered in their (citation) 

structures when success of a new approach 

following alien “recombination” methods 

multiplies the possibilities to extract new 

meanings materialized in the new 

interconnections. 

The new science should not aspire to any 

reductionism. Internally, it should be 

organized as an ecology of domains. Rather 

than systematically searching for the 

reduction or grand unification between 

theories, it should attempt the construction of 

“bridges” or “corridors” interconnecting the 

multiple domains. Externally, information 

science would contribute in an equal footing 

with other disciplines to the interdisciplinary 

exploration that the system of sciences 

performs. In this sense, an array of 

information based subdisciplines such as 

information-physics, information-chemistry, 

bioinformation, and socioinformation would 

represent a valuable complement to chemical 

physics, biophysics, biochemistry, 

psychobiology, and sociopsychology (or for 

that matter, neurophysics, neurochemistry, 

sociophysics, sociochemistry, and 

sociobiology), and of course, to economy and 

political science (Marijuán, 1996a).  

Perhaps the best catchword for the 

knowledge game in the sciences is not 

hierarchy, nor reduction, nor unification –but 
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unending recombination... In the critical race 

against time between world problems and 

problem-solving capabilities, a well-developed 

information science could offer a new 

panoramic view on the recombination 

processes of the sciences themselves, 

contributing to adumbrate the plenum of social 

capabilities of the present scientific system. 
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Abstract: The living features of cells constitute an information flow from a central database, the nuclear DNA, to molecular 

effectors, proteins, which are synthesised in the cytoplasm. This flow comprises two changes in information units: 

transcription and translation. Transcription is carried out in the nucleus and consists in the transduction of specific 

instructions from the DNA to an intermediary, the RNA, which in its canonical form is a messenger (mRNA) that takes 

information from the cell nucleus. In the cytoplasm, information in the messenger gives the commands for a specialised 

molecular complex to build a specific protein. After regulation of the form, proteins are integrated as structural and/or 

functional units in the complex network of biological functions in the cell. 
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ife is an efficient flow of information 

which, through sequential transductions, 

contains the entropy in levels apt for the 

functionality, growth, reproduction and 

evolution of the cells. Thus, in accordance 

with the general scientific consensus, but, 

nonetheless, debated, the cell is the 

minimum unit of life.  

 

Figure 1: Electron microscopy micrograph showing two 

secretory cells with similar nuclear and cytoplasmic 

content. Arrows indicate structures specialised in 

synthesising the dense granules’ content (zymogens). 

To sketch how I interpret this flow of 

information I will take, as a model, a pair of 

eukaryotic cells (with true nucleus), 

specifically two adult and fully functional cells 

of the exocrine pancreas of any mammal, 

those which produce a mixture of digestive 

enzymes denominated zymogen (Cross and 

Mercer, 1993) (Figure 1). 

Specialised formation is unnecessary to 

appreciate that both cells are very similar, 

almost identical. They have similar sizes, 

their nuclei are very similar in size and 

appearance, the same as the remainder of 

the cell (the cytoplasm) which, moreover, is 

laden with dark structures that are 

accumulations of zymogen prepared to be 

secreted to the exterior. I have chosen these 

cells because I believe they demonstrate the 

objective efficiency and similar results of the 

flow of biological information in two 

independent, although related, cells: both 

cells are somatic from the same animal, thus 

their genetic heritage is identical. 

Furthermore, probably both cells originate 

from the division of a single cell, which 
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makes the synchronicity in their development 

and their relationship with the medium 

similar. They are “twin” cells which on 

developing a programme of similar 

instructions generate almost identical forms 

and functions, or, equally, starting from the 

same genetic potential, develop this through 

a sequence of transductions to distinct 

supports that result in equivalent structures, 

forms and functions. In the same animal, any 

other somatic cell (e.g. muscular, adipose or 

neural), including other cells of the same 

organ, in spite of having the same “book of 

instructions”, interprets it in such a way that 

its form, structure and function makes it 

completely different (Figure 2). 

 

 

Figure 2: Electron microscopy micrographs showing a muscle cell (above), an adipocyte or a fatty cell (inferior left corner) 

and a neuron (inferior right corner) (Weiss and Roy, 1982) from the same species as the cells in figure 1. In the muscle cell, 

N indicates the nucleus and the arrow in the cytoplasm indicates dense structures involved in contraction. In the adipocyte, 

N indicates the nucleus and L1 the main lipid droplet that almost occupies the entire cytoplasm. In the neuron, number 1 

shows a very electron-lucent nucleus, where an electron-dense structure (2) stands out, which is the nucleolus. 

As a first approximation, it seems scarcely 

probable that two cells, so similar are so by 

chance, more so by the ordered execution, 

and in parallel, of a series of instructions in a 

complex flow of information. 

Although “we usually believe that 

everything unknown can be explained from 

what is already known” (Chudnovsky et al., 

2008), it is evident that we lack both the 

knowledge and the tools to describe, quantify 

and understand in its details this flow of 

information within the cells. Nevertheless, I 

will sketch what we know. I shall deal with the 

processing of information within a cell 

(intracellular) considering its two basic 

compartments, the nucleus and cytoplasm. 

1. The intracellular information 

The eukaryotic cell, the most complex of 

those known, is the structural and functional 
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base of yeasts, fungi, plants and animals. It is 

composed of two principal compartments: the 

nucleus and cytoplasm. The separation of 

both parts of the cell is marked by a physical 

frontier, the nuclear envelope, which 

separates, spatially and temporally different 

stages of the flow of information which makes 

the life of the cell possible. The most internal 

component is the nucleus, which not only 

contains the principal data base of the cell, 

the nuclear DNA, but also contains and 

equipment of elements that administer this 

information, regulating functionally and 

temporally their activation or blockage. It also 

activates or blocks, in accordance with a 

programme contained in the DNA itself, the 

duplication of the information (replication) 

and the transduction of the content of specific 

zones of the DNA (genes) to a messenger 

(mRNA) in a process denominated 

transcription (Figure 3). Still within the 

nucleus, the information contained in this 

new support can mature through regulated 

alternative processes which permit the 

generation of diverse messengers from the 

transcription of a single gene (Figure 3). 

The messenger is the support of 

information which, once mature, reaches the 

cytoplasm crossing the nuclear envelope by 

very selective complex molecules (pore 

complexes). Once in the cytoplasm the 

messenger is submitted to another 

transduction with the participation of complex 

molecular machinery, the ribosomes, which 

translate the information of the messenger to 

proteins (Figure 3). 

 

Figure 3: Scheme showing the two main information transduction processes in the eukaryotic cell (from Cooper and 

Hausman, 2008). Transcription takes place in the nucleus and transduction is done in the cytoplasm. In the space-time 

period between the two processes, the information that the messenger contains could be modified by an alternative 

processing that, starting from the same immature messenger, can generate various mature messengers that will be 

translated into different proteins. 

This new support contains diverse types of 

codification, as well as being the executor of 

specific instructions (for example determined 

enzymatic activity), it has information about 

when, where and until when to execute these 

instructions. Thus because of the 

characteristics of the sequence itself of the 

components of the proteins, the amino acids, 

or through the participation of external 

regulators (chaperones and chaperonins) the 

new proteins acquire a spatial organisation 

that mediates the activation or non-activation 

of specific portions (domains) so that they 

perform determined functions, which can also 

be regulated by agents external to the protein 

in question. Together with functional 

potentialities, the sequence of amino acids 

and their spatial organisation contain codes 

of localisation for many proteins, which 

facilitate its ordered distribution in the cell. 

What is more, each protein contains little 

known information which, in combination with 
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external agents, determines when they cease 

to be functional and when they are recycled. 

Finally, probably the most obscure step of 

the flow of information in the cytoplasm is the 

integration of each protein in the complex 

functional mesh, in which one protein is 

usually involved in several pathways or 

cascades of biochemical reactions, 

occasionally of opposed significance, at least 

apparently. The regulation of this molecular 

network seems to be based on subtle 

structural modifications of the proteins 

originated by the interaction with other 

proteins or with other components of the 

cellular medium (e.g. ions). 

It seems evident that the life of the cell 

and, therefore, life in a wider sense, requires 

that the metabolic pathways are executed 

correctly, when and where they are 

necessary. We discuss this because these 

exquisite coordinated chains of reactions are 

occurring in billions of cells in every single 

one of us. 

1.1. Processing of information in the 

cellular nucleus 

Since the nineteenth century there has 

been sufficient evidence to consider that the 

cellular nucleus in some way contained 

hereditary information, but eight decades 

passed from when nuclein was isolated 

(Miescher, 1871) until the structure of DNA 

was known and the genetic code began to be 

understood (Watson and Crick, 1953). The 

principal difficulty stemmed from the fact that 

DNA is, in its entirety, an enormous molecule 

(2.9x10
9
 pairs of nucleotides, according to 

Lodish et al., 2007), but formed by only four 

components (nucleotides: adenine, cytosine, 

guanine and thymine) which are repeated 

thousands of millions of times in an 

apparently random manner. It was not easy 

to know how the information was coded, nor 

how it was transmitted to the daughter cells. 

In the second half of the twentieth century it 

was deduced that the complementary pairs of 

nucleotides (adenine-thymine, guanine-

cytosine) (Figure 4) allows the exact 

replication of a DNA molecule, and if we 

consider the nucleotides as letters (by 

convention A, C, G, T) we have a limited 

alphabet available. 

The support of the basis of genetic data is, 

therefore, a very simple system. Four letters 

whose order, far from being random, 

compose an immense library contained in a 

specific number of tomes (chromosomes
1
) 

characteristic of each eukaryote species. At 

this level, the unit of information is the 

nucleotide which, as a letter of our alphabet 

or each of the symbols of a binary code, is 

objectively real, but lacks information per se 

(Figure 5). 

Only one part of the DNA is susceptible to 

being translated to a second support (and not 

in a simultaneous manner), whereas the 

greater part of the sequence of nucleotides 

participates in the administration of this 

information regulating the duplication of the 

DNA (replication) or determining, among 

other things, which portions (genes) are 

transcribed to other nucleic acid (RNA) 

(Figure 5) and when (Lewin, 2008).  

In addition, in the strict sense, not all the 

sequence of nucleotides of a gene is 

transcribed and of this some portions will be 

eliminated (introns) and only some others 

(exons) can form part of the second basic 

support of information (mRNA or messenger 

RNA) (Figure 3). Moreover, still in the 

nucleus, some of these exons can be 

eliminated by a complex process of 

maturation by cut and splice from which 

alternative mRNA molecules can result 

(Figure 3). 

                                                      
1
 DNA associates to different kind of proteins that 

conduct its packing in a way that it can be properly 

stored in the cell nucleus. Furthermore, chromatin 

packing functions as a regulator of the accessibility to 

the information from each zone of the DNA. “Librum 

apertum, ut scientiarum arcana reseres…clausum, ut 

aedem prout oporteat in intimo pectore custodias” 

(Universidad de Salamanca, 2004). 
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Figure 4: Scheme showing the organisation of the DNA (from Alberts et al., 2002). A nucleotide is the association of a 

phosphate-sugar and a base (cytosine, thymine, adenine or guanine). Each nucleotide can establish a head-tail association 

(5’-3’) with any other nucleotide, generating a DNA sequence. A lineal DNA sequence can associate (or generate by 

replication) to another complementary sequence. In the cell nucleus, the canonical organization of the DNA is the double 

helix structure described by Watson and Crick. 

 

Figure 5: The nucleotide gene sequence that codifies to the “Disable 1b” protein in the zebrafish is shown. Due to space 

reasons, only the canonical exons’ sequence is displayed. The sequences labelled in red are the ones transcribed to mRNA 

taking part of the mature messenger, but they do not codify to amino acids. 

DNA components 
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I consider mRNA as the second basic 

support of the cellular information, being very 

similar in its composition to DNA, from which 

it originates by complementary transcription 

from one of the strands of DNA using uracil 

(U) as complementary of adenine. More 

relevant is that mRNA is a simple chain of 

nucleotides (not double like DNA), which 

makes it more fragile and, therefore, less 

adequate as a store for information in the 

long term. Moreover, in mRNA the unit of 

information is the trinucleotide of consecutive 

nucleotides (codon) considered in direction of 

reading (5’-3’) from the first sequence AUG 

(start codon for translation) (Figure 6); 

nonetheless, the sequences of nucleotides 

that do not form part of the coding sequence 

are important for the modulation of the 

information contained in the corresponding 

molecule of mRNA. What is more, for the 

interpretation of the flow of information it is 

important to bear in mind that the DNA is 

repeatedly transcribed. That is, many copies 

of mRNA are generated from a single 

sequence of DNA. 

This messenger, as its name indicates, is 

an intermediary between the administration 

of the information which occurs in the 

nucleus and that which takes place in the 

cytoplasm. It is formed and matures in the 

nucleus and is translated in the cytoplasm. 

The spatial and temporal separation between 

the transcription (transduction from DNA to 

RNA) and the translation (transduction of 

mRNA to protein) is considered essential for 

understanding the cellular evolution. 

1.2. Processing of information in the 

cytoplasm  

The mRNA passes from the nucleus to the 

cytoplasm with a coherent orientation with 

the direction of reading, in such a way that it 

can begin to be read (translated) even when 

part of the linear molecule is still in the 

nucleus (Watson et al., 2006). The machinery 

of translation, constituted by complex 

molecules (ribosomes), functions as precise 

templates of assembly of amino acids in an 

order determined by the sequence of codons 

of the messenger (mRNA). 

The amino acids are the components of 

the proteins, that is, a protein is a chain of 

amino acids joined to each other by a 

particular type of bond (peptide bond). 

Therefore, in the flow of cellular information 

the translation is a transduction of codons to 

amino acids, with which the support of 

information passes from mRNA 

(polynucleotide) to protein (polypeptide). 

Distinct from the passage of information 

from DNA to mRNA, in this case the 

transformation of the unit of information is 

very marked, from a codon (trinucleotide) to a 

completely different type of molecule, an 

amino acid. Furthermore, as there are 4 

nucleotides that can constitute codons, there 

will be 4
3
 (64) codons possible to code all the 

amino acids of the living cell. Surprisingly, 

although there are hundreds of thousands of 

proteins, their structural bases, the amino 

acids, only number 20 in actual cells. Of the 

64 possible codons, one functions as the 

start of reading (AUG) and is the only one 

which codes the amino acid Methionine 

(MET), three others are interpreted as the 

signal of termination of translation (UAA, 

UAG and UGA), thus there remain 60 codons 

for 19 amino acids (Fig. 6). 

The assembly of the nucleotides is 

performed in the sequence marked by the 

messenger, the translation is always carried 

out in the same direction (from 5’ to 3’) and 

the amino acids, on associating through 

peptide bonds, organise themselves in a 

chain in which the first amino acid is always 

MET and denominated amino terminal. In 

contrast, the last amino acid of the chain is 

denominated carboxyl terminal. Thus the 

chain of amino acids that constitutes a 

protein is an orientated linear sequence and 

is denominated primary structure (Figure 7). 

On leaving the ribosome the proteins 

which are being synthesised integrate into 

the cytoplasm, a complex fluid whose 

physical-chemical conditions determine the 

spatial arrangement of the emergent 

sequence of amino acids. If other factors, 

which I shall mention later, do not participate, 

the conditions of the cytoplasm and the 

sequence of the amino acids determine the 

second level of hierarchical structure of the 

proteins, the secondary structure, which 

results from the folding of localised parts of 

the amino acid chain (Figure 7). In the 
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cytoplasm a sequence of amino acids tends 

to assume a structure denominated random 

coil, but if hydrogen bonds which stabilise the 

structure are formed between some residues 

(lateral chains of amino acids), parts of the 

chain of amino acids fold.  

 

Figure 6: The codification of amino acids through codons is shown in the left panel. In the right panel a list of amino acids 

and their abbreviations is shown. 

 

Figure 7: Primary (A) and secondary (B) structure of proteins. The primary structure of a protein is the chain of amino acids 

linked by peptide bonds (A). The secondary structure of a protein is the folding of certain areas of a protein sequence. The 

scheme shows two of the more frequent secondary structures, alpha helix (B) and beta sheet. 
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A superior hierarchical structural level is 

the tertiary structure of the proteins, which is 

the global arrangement of the chain of amino 

acids (Figure 8). In this case the structure is 

stabilised by hydrophobic interactions and 

hydrogen bonds which, together, maintain 

the elements of the secondary structure 

compact. Nonetheless, these stabilising 

forces are weak, thus the tertiary structure 

undergoes continual fluctuations which are 

relevant in the functional regulation of the 

proteins. 

 

Figure 8: Scheme showing the tertiary structure of a 

protein (ribonuclease) containing several areas of the 

amino acid sequence with the secondary structure of 

“alpha helix” and “beta sheet” linked by loop regions. 

In addition, in the context of the 

information, the proteins have distinct levels 

of organisation. The primary structure, linear, 

contains, with great frequency, sequences of 

amino acids that the molecular machinery of 

the cytoplasm interprets as signals of the 

destiny of the nascent protein (e.g. those 

which are to integrate in specific structures 

such as the peroxisomes, mitochondria or 

endoplasmatic reticulum). They mark zones 

of the linear sequence so that other 

molecules associate to it which prevent its 

folding (chaperones) and maintain them in 

close arrangement to the primary until they 

reach a specific destination (on occasions, an 

organelle, on occasions, complexes 

specialised in regulating their adequate 

folding) or modify the interactions between 

amino acids altering the conditions of folding 

(Karp, 2008). Once the tertiary structure is 

reached, the molecular machinery of the cell 

can restructure the three dimensional 

arrangement of the chain of amino acids. 

Moreover, the three dimensional 

arrangement of a protein can be conditioned 

by the characteristics of the medium in which 

it is (e.g. pH, or levels of concentration of 

specific ions), or as a result of the function of 

other proteins. 

The importance of the three dimensional 

structure of the proteins lies in the fact that 

the functionality of the molecule depends on 

the spatial organisation of sequences of 

amino acids or the interaction of groups of 

these sequences (Karp, 2008). Basically, the 

activation or deactivation of one or more 

structural and functional characteristics of the 

molecule depends on its arrangement. 

Therefore, slight changes in it act as systems 

of regulation.  

The machinery of translation in its entirety, 

the ribosomes, reads, simultaneously, 

thousands of copies of various thousands of 

types, which determines that thousands of 

copies of thousands of different proteins are 

generated. This copious molecular population 

is not random, neither in the type of protein, 

nor the quantity of each, nor in its location, 

once it has reached its functional 

arrangement. What is more, the types of 

proteins and the quantities of each are 

regulated by other proteins and molecular 

complexes which deactivate and recycle 

them (Karp, 2008; Lodish et al., 2007).  

The result of the former is that in each 

moment of the life of the cell each type of 

specific protein is integrated into the global 

functioning (Alberts et al., 2002; Figure 9) 

and its production, activity and degradation is 

controlled by the nuclear DNA. This 

supposes the existence of fine mechanisms 

of retro-alimentation that regulate the nuclear 

activity based, in turn, on proteins and RNA’s 

which function, at the same time, as sensors 

of cytoplasmic activity and regulators of 

nuclear processes. 
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Figure 9: Some metabolic routes and their relationships are shown (Alberts et al., 2002). The scheme represents 

approximately 500 common metabolic reactions. Each molecule from a metabolic route is represented with a black circle. 

2. Conclusion 

The cell is the simplest organisation 

displaying permanent living features. Its 

functionality is based on the information flow 

from the central instructions book, the DNA, 

to the effector units, the proteins. 

In the eukaryotic cells information suffers 

two transductions, first in the nucleus, 

transcription, and then in the cytoplasm, 

translation. In these cells both processes are 

spatially and temporally separated, which 

leads to message maturation. 

The amount, activity, localisation and 

turnover of the proteins are regulated by both 

internal and external factors and among them 

DNA activity should be emphasised. In turn, 

DNA activity is regulated by many proteins, 

generated at the cytoplasm from DNA 

information. 

An isolated eukaryotic cell can be 

considered the result of a self-regulated 

information flow. 
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he current dialogue about Information, 

Communication and Knowledge (which I 

will term the ―ICK‖ domain or problem) has 

been for a long time focusing on its basic 

definitions without being able to reach a 

consensus or, at least, a small limited number 

of approaches, to settle such fundamental set 

of questions.  This paper hopes to be a 

contribution to resolve such discussions by 

proposing clear cut definitions, rooted on 

primitive concepts that either are free of 

discussion or are new distinctions already 

implicit in our common sense. 

1. The information – communication - 

knowledge foundations 

The proposed definitions for information, 

communication and knowledge (in short ICK) 

need a few previous or foundational 

definitions or assumptions that are explained 

and presented in this section.  The definitions 

to be presented are: 

 The world 

 Agents and communities 

 The world texture 

 The shared ontological background 

 Descriptions 

 Records 

1.1. The world 

The first definition is that there is a real 

world, including physical and abstract entities.   

Examples of physical entities are stones and 

chairs.  Examples of abstract entities are the 

UK‘s economy, the Waterloo battle, the 

couple made up by Mr. and Mrs. Obama and 

the partnership conformed by John, Patrick 

and Abraham to invest in real estate.  

1.2. Agents and communities 

Some of the world entities are autonomous 

agents, objects whose future state cannot be 

easily predicted by other agents from an 
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examination of their current state and the 

prevailing world laws.  Agents may include 

human beings, animals and robots.  Our 

discussion is mostly interesting and makes 

sense for agent communities, whether they be 

anthills, herds, flocks, people groups or even 

heterogeneous communities whose members 

are drawn from two or more species.  It is the 

need for social coordination and for individual 

and social effectiveness (success) that 

causes the emergence of the ICK 

phenomena.  This is similar to saying that 

language makes sense or is interesting mainly 

in communal settings. 

1.3. The world texture 

It is important to define how the world is 

structured, in the ―eyes‖ of the agents.  It has 

been verified by more than 40 years of 

successes in IT systems design that only six 

types of entities, elements or objects are 

needed to characterize most relevant aspects 

of the world (Chen, 1976). These are as 

follows: 

 

 Objects or systems such as people, 

products, customers, warehouses and 

vehicles. 

 Attributes pertaining or associated to those 

objects such as weight, color, size, 

temperature, price and cost and other so 

called values or properties. 

 Relations, structured by two or more 

associated objects, as for example ―spouse 

of‖; ―employee of‖; ―affiliated to‖; ―part of‖; 

―used for‖; ―owned by‖; ―partners in‖; etc. 

(Relations are used here exactly as they 

are defined in set theory, as subsets of 

Cartesian products of two or more sets). 

 Events, transactions or actions, such as a 

sale, a car accident, a marriage, a divorce, 

a birth, etc.  These may also be described 

as state changes. 

 Time, the dimension ordering the events 

over a linear infinite sequence. 

 Laws that constrain the configurations that 

the above elements may be in such as ―If A 

lays on top of B, then B must be below A‖; 

―If X is running faster than Y, and Y is 

running faster than Z, then X is running 

faster than Z‖; ―if J is K‘s mother then K is 

J‘s child‖ and so forth. (All true natural laws 

are included here). 

 

It is important to state that any specific 

relation instance and every event instance is 

also an object.  They may have attributes and 

they may be related to other objects.  For 

example the couple formed by John and 

Mary, which is an instance of a relation, may 

have attributes such as the date of their 

marriage and whether it was a civil marriage 

or a religious marriage.  It may participate as 

an object in further relations such as the one 

relating it to the place where the marriage 

took place and also to the ―objects‖ Patricia 

and Kevin, their children.  It is also very 

important to clarify that objects include both 

material things and also abstract objects, such 

as corporations, laws, projects, games, 

investments, intentions, goals, months, banks, 

nations, the weather, etc.  In fact, all relations 

and events are abstract objects. 

Obviously, objects, relations and events 

may be grouped into classes or types, which 

by themselves are also objects.  The 

members of a class are usually called class 

instances. 

Countless databases have been designed 

and built on these six concepts and operate 

successfully in the everyday life of almost any 

organization in the world, providing plenty of 

evidence that these basic building elements 

are powerful enough to describe most aspects 

of interest about the world and that they are 

deeply entrenched in people‘s common 

sense. 

1.4. The shared ontological background 

The world as described above, including 

the six types of components, (objects, 

attributes, events, time, relations and laws), is 

built and structured by the community 

members as they encounter the (real) world, 

interact between them and coordinate their 

actions.  They are continually performing 

distinction operations, that is, they pick pieces 

of the world that are useful to single out, 

provide sufficiently precise definitions of their 

boundaries, properties, usages and 

relationships and eventually define names for 

them.  (Maturana, H., Varela, F., 1992) 
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I must make clear here that this is not a 

negation of the existence of the real world, of 

the down to earth physical facts.  It is just a 

statement about the impossibility of any agent 

to grasp the world in its entirety, in all levels of 

detail simultaneously and the need to refer to 

it by recognizable chunks.  People, for 

example, must be able to say ―Please, sit on 

that chair‖ and not be forced to say ―Please 

seat on the set formed by that atom, and that 

atom, and that atom, and that atom …‖ This 

point of view could be traced to a social 

constructionism (Berger and Luckmann, 

1966). 

The results of all distinction operations are 

accumulated in a big abstract set, a big 

dictionary or thesaurus, which is shared by 

the community members, being an important 

component of the community‘s culture.  Let us 

call this set the ―Shared Ontological 

Background‖ or SOB.  The SOB includes then 

all objects, attributes, events, the time, 

relations and laws; as well as the lawful 

interactions between them.  The SOB reflects 

the community‘s agreement on how to look at 

the world and on how the world is structured. 

Of course, as the community goes on 

existing and developing, the SOB grows and 

changes and so does also the community 

language or languages.  As the ontological 

background includes not only its elements but 

also the names and symbols that denote 

them, the latter are used to bridge the 

relationship of the shared ontological 

background with the community languages.  

Thus, for example, verbs, substantives, 

adjectives and adverbs usually denote events, 

objects and attributes.  Of course, any modern 

language such as English or French has more 

to it than only objects, attributes, relations, 

time, events and laws, but language is not the 

same as the SOB and this is not an enquiry 

into the domain of language. 

Any new SOB element enters a process 

that is very similar to biological evolution.  It is 

first used by a small minority; then it is 

adopted by other members that start using it; 

while this process is going on, minor 

variations may occur, changing the meaning 

or the usage of the element.  Finally, those 

elements that are deemed useful or 

convenient by the community stay in the 

language and in the SOB while others may be 

discarded.  There are countless instances of 

this process, going on in most communities.  It 

is remarkable how these processes happen 

without any direction or organization, in a 

quite spontaneous way.  This kind of process 

is what has been described for ―memes‖, the 

powerful idea proposed by Richard Dawkins.  

(Dawkins, 1989). 

The SOB is nowhere to be stored or 

officially defined.  It is an abstract system, 

evolving with the community that shares and 

creates it.  Dictionaries, glossaries and 

encyclopedias attempt to capture it, but fully 

capturing the SOB is by definition a never 

ending task.  When members of two different 

communities come together and try to 

interact, a major obstacle that always 

emerges is the lack of intersection or 

commonality of their respective SOBs. 

1.5. Descriptions 

We may observe the crucial role played by 

descriptions and the act of describing.  

Business people need descriptions of the 

market state and of how sales are 

progressing; country leaders need 

descriptions of the economy; travelers need 

descriptions of weather and immigration 

policies; and so on.  Descriptions perform a 

critical function for agents that strive to be 

effective in their decision making and 

planning.  Also descriptions of past events are 

very important for education and learning.  

Every record in a database represents a 

description of an object or an event.  Most 

media news are descriptions of events 

happening elsewhere. 

It is important and interesting, though, to 

get a deeper grasp of what a description 

stands for.  Descriptions are ordered triplets 

<S, s, t>, where S is any nonempty set, s is a 

subset of S and t is a time period.  It may be 

interpreted as a selection of the subset s, from 

the larger set S, at time t.  Subset s is a 

smaller group or set of possibilities from a 

larger one, regarding some situation in the 

world, at a specific time period.   For example: 

 

http://en.wikipedia.org/wiki/Richard_Dawkins
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 A weather description selects, for a given 

time period, one atmospheric state from a 

range of feasible atmospheric states: 

<Set of all possible atmospheric states in 

a given place, set of most probable 

weather states for that place, date for 

which this weather prognostic is valid> 

 A temperature report for a sick person, for a 

given time period, selects one number or 

quantity of degrees from a scale or range of 

feasible temperatures a human being may 

exhibit. 

<(33°C,42°C),(38,5°C,38,6°C),           

(Feb 23,2009, 16:43)> 

 A description of a person‘s age that is 

stated as ―She is in her sixties‖ chooses the 

subset of numbers between 60 and 69 from 

the usual range of ages that a person may 

achieve. 

 

Also, there are a small number of different 

description types.  The three examples above 

are of the type ―system state descriptions‖, 

usually stating the value of attributes of an 

object in the world at a given time, or, in other 

words, partially describing the state of a 

system at a given time.  On the other hand, 

―structural descriptions‖   select, for a given 

relation instance, the objects associated 

under that relation. For example, an instance 

of a Teacher-Student relation may be 

described by choosing who the teacher is and 

who the pupil is, from the set of all teachers 

and from the set of all students.  Furthermore, 

―meta descriptions‖ will describe the systems 

or objects, attributes, types of events, 

relationships and laws, available in the SOB. 

To give a complete account of what a 

description is we have to add the time 

dimension, for any description that selects the 

state of a system, does so for a given time 

period.  Descriptions that are valid or true 

forever (see below about true and false 

descriptions) are simply descriptions valid for 

an infinite time period, covering all time 

relevant to the given community.  Laws, for 

example, should be valid for ever. 

It is important to note that there is no way of 

making a description without having a shared 

ontological background.  In any form or in any 

language that the description will be 

expressed it will necessarily have to refer to 

the elements of that SOB.  It is not possible to 

describe the state of system S if that system 

is not previously included in the background.  

The SOB provides the building blocks to build 

a description. 

Descriptions as defined here may be 

consistent or inconsistent with the real state of 

affairs in the world.  Usually, a consistent with 

reality description would be termed ―true‖, 

whereas an inconsistent description would be 

labeled ―false‖.  Besides truthfulness, 

descriptions may be measured also by their 

precision.  A description is more precise the 

smaller is the number of alternatives it 

chooses from the set of all possible 

alternatives.  It is less precise to say ―He had 

between four and six beers‖ than to say ―He 

had five beers‖.  In the first case the selected 

subset of alternatives has three members: 4, 

5 and 6.  In the second case the selected 

subset has only one member or element: five. 

1.6. Records 

Records are material objects of an utmost 

importance to civilization.  They play crucial 

roles in business, education, history, science, 

law and arts.  They have had profound 

influence on humankind development and in 

advancing such important endeavors such as 

developing literacy, culture, democracy and 

the media. Electronics, the latest record 

handling technology, has brought with it one 

of the biggest revolutions in history, whose 

huge consequences are still to be wholly 

understood.  However, little attention has 

been paid to them as subjects of study or 

research.  Records are barely recognized as 

relevant objects at all and are often confused 

with other concepts, obscuring the analysis. 

What is a record?  All records are material 

objects, whose basic state may be altered by 

agents, changing it into one of predefined set 

of choices. For example, the basic state of a 

rectangular sheet of paper is to be blank or 

empty.  The accepted choices to alter this 

basic state are pencil marks that are arranged 

in lines parallel to one of the paper borders.  

Each line is a linear sequence of characters 

and blank spaces, where the characters must 

be picked up from a small set, called an 
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alphabet.  The resulting sequences must 

comply with the vocabulary and grammatical 

rules of a given language. 

The SOB will include ―writing‖ or record 

producing rules, and ―reading‖ or 

interpretation rules for the adequately written 

records.  Of course, ―writing‖ and ―reading‖ 

are used here in a more general sense than 

usual. 

Records will include of course paper with 

ink or pencil marks, computer printouts, 

stones engraved by ancient symbols such as 

the cuneiform writing system, computer 

databases as well as printed or electronic 

books, newspapers and magazines.  They will 

include also musical scores, electronic and 

optical symbol storage systems, and 

television and computer screens.  All records 

have a material substrate and a range of 

states that represent the symbols. 

Verbal utterances are records too.  In this 

case the record substrate is air and the 

symbols are represented by air pressure 

waves; something similar happens with 

electromagnetic waves records.  What 

happens here is that some records have 

longer live spans than others, some may last 

for years, and some may last only 

milliseconds.  Some may be stored and 

transported; others cannot be stored, unless 

―translated‖ into a different type of record, 

such as a voice recording in a magnetic tape.  

Images and pictures, whether in X-rays, 

internet web pages, films, building blueprints, 

maps  or other media are also included in the 

records concept, as well as flags, smoke 

signals, credit cards, forms, identification 

cards, RFID devices and so many other types 

of records.  Bodily gestures use the body as 

record substrates to represent symbols. 

Records are used to allow for coordination; 

to facilitate business and projects; to establish 

and honor commitments, rights and 

obligations; to educate and train; to amuse 

and entertain; to produce works of art; to 

convey authority; to establish laws and 

regulations; to keep accountabilities; to guide 

people around their cities and countries; to 

plan and structure activities, sometimes 

across continents; to rejoin widely separated 

family members and friends; to share pictures 

and music; to create new business; to replace 

the handling of big, cumbersome or 

dangerous objects, by handling symbols that 

represent them.  Even animals use records to 

mark territories. 

Records are so pervasive and fundamental 

that we sometimes fail to notice them and fail 

to distinguish records from their contents or 

referents.  However no interaction between 

humans is possible without them.  Talking, 

sending an email, taking a picture, sending a 

fax or a post card, drawing the blueprint of a 

gold mine or the map of an island are all 

record producing activities 

Records may represent instructions, as in 

recipes book; they may contain poems or 

fiction narrative and they may contain 

declarations such as business contracts and 

national laws.  For our discussion, however, 

one of the most important jobs records have is 

to represent descriptions and a very big 

proportion of them do that.  Most forms and 

database records register one or more 

descriptions.  Pictures and films are often 

used to describe situations, places or events.  

After a building is built, its blueprints cease to 

be normative, describing the architect goals 

and are kept, now to describe the building for 

future maintenance or enhancement. 

In fact, whenever an agent produces a 

description it must do so by producing some 

sort of record or records.  This is inevitable, 

since any expression of a description must be 

performed over a material substrate, using 

community shared symbols.  The descriptions 

represented in a record may be denoted as 

―recorded descriptions‖.  Note that a recorded 

description may be true or false, and may be 

more or less precise, in the same way that 

descriptions are. 

2. Defining information, 

communication and knowledge 

Building on the foundations laid out in the 

prior section, namely the world, the agents, 

the communities, the world texture, the SOB, 

the descriptions and the records, I may now 

present the proposed definitions for 

information, communication and knowledge.  
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2.1. Information 

The proposed definition of information is 

motivated by the fact that many recorded 

descriptions may refer to the same state of 

affairs in the world: 

 

a) ―The Eiffel Tower is in Paris‖ written in a 

paper encyclopedia. 

b) ―La Torre Eiffel está en Paris‖, uttered by a 

Spanish speaking person. 

c) ―The Eiffel Tower location is Paris‖ written 

in a tourist web page. 

d) One of the most important attractions in 

Paris is the Eiffel Tower. 

e) ―The Eiffel Tower is one of the projects of 

engineer Eiffel.  It is in Paris‖, as written in 

a history of engineering book. 

f) ―From the Eiffel Tower, the Cheops pyramid 

and Big Ben, only the first one is in Paris‖, 

heard in a TV show. 

g) Relation <Eiffel Tower, ―is in‖, Paris, 

January 2005>, an abstract mathematical 

object, represented in writing. 

h) ―The Eiffel Tower is located in France‘s 

capital city‖, found in geography textbook. 

 

Not all statements above are semantically 

equivalent, but they all have an element in 

common: the fact that the tower is in Paris in a 

certain time frame.  

For me, it is very appealing and intuitively 

consistent to isolate that common essential 

factor and reify it as an entity by itself.  It is 

obvious that this common factor must be 

independent of any material substrate, coding 

system, language and grammatical rules.  It is 

also tempting to see that this common factor 

is independent of any observer.  What is it, in 

general, this common factor of all recorded 

descriptions that refer to the same state of 

affairs?  I suggest that the common factor is 

an abstract description, born from the very 

structure of the world and its dynamic 

development along the time dimension, as 

captured in the SOB.  In other words, every 

state change and event in the world generates 

such an abstract description that uses the 

SOB elements to be structured.  Equivalently, 

every time the value of an attribute for an 

object changes, a new abstract description is 

born.  These abstract descriptions are of 

course ―stamped‖ with a time period, denoting 

the time period for which the description is 

true.  If a rose is borne red at time t0 and it 

changes to yellow at time t1, then at least two 

descriptions will be born to describe both 

events and the situation in between.  If a tree 

falls in the wood and no human observer is on 

sight, information is still generated. 

These abstract descriptions are always 

true, since they are generated consistently 

from the world itself. 

To these abstract descriptions I propose to 

apply the word ―information‖, that is, every 

information is a partial description of the state 

of the world at a given time period, free of any 

material or linguistic representation. 

This is in fact what many have in mind 

when they use the phrase ―propositional 

content‖.  A proposition, after all, is a 

description, selecting a statement from a 

background of all alternative statements that 

could be posed.  ―a is G‖ means that a is not 

H, I, J, K, etc.  And the word ―content‖ is used 

to denote whatever is the essence of a 

materialized proposition or statement; that 

behind the scenes abstract essence. 

This definition has some important 

consequences, namely: 

 

 Information is not the same as a true 

recorded description.  A true recorded 

description is a representation of that 

information. 

 Information is dependent on the agents 

definition of the SOB, but a given 

information instance may exist 

independently of any agent or agents.  In 

other words, information is observer 

independent, but is not community 

independent. 

 Information is an abstract, intangible object.  

Agents cannot access information, only 

recorded descriptions of it.  

 Information is by definition true, but 

recorded descriptions may be true or false. 

 If all true recorded descriptions are 

destroyed or made inaccessible, the 

information represented by them still exists. 

 Once a shared ontological background is 

defined for a given world a field of infinite 

informations is created and evolves and 

grows together with the world. 
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This information definition has some strong 

points to it: 

 

 It is not dependent on unclearly defined or 

difficult concepts such as data, meaning or 

difference. 

 It builds on common sense and easily 

grasped concepts. 

 It is not dependent on any syntactic or 

coding factor, such as well formedness. 

 It is easily amenable to be more precisely 

and rigorously defined as a mathematical 

system.  For example, an information about 

the value of an attribute for a certain object 

at a certain time period is an element of the 

Cartesian product of the set of objects, the 

set of attributes, the set of values and the 

set of time periods.  For example: 

(John, height in meters, 1.79, 24-11-2003) 

 

Notice that the elements of the above 

vector are not names or symbols, they are the 

elements of the sets themselves, not 

denotations.  Also, note that there are no 

syntactic issues involved.  John is an element 

of the set of objects; ―height in meters‖ is an 

element of the set of attributes; ―1.79‖ is an 

element of the set of possible values of 

attributes; and ―24-11-2003‖ is an element of 

the set of time periods. 

 

 It helps to close the debate about 

information being true or not. (Floridi, 

2005). 

 It provides a clear definition of the 

semantics of messages and records. 

 It provides a powerful distinction between 

records and what those records represent.  

By isolating the information factor, it opens 

up the possibility of developing a science, a 

technology and a management discipline 

for records and databases, (partially 

existing, but not recognized as such).  

Furthermore, it opens the possibility of 

creating an information curriculum for the 

knowledge worker, to have at least the 

same importance as the mathematics and 

natural sciences curricula in the information 

society schools. 

2.2. Messages 

The proposed definition for messages is 

quite simple, given the context already build: 

messages are records representing 

information transported from one place to 

other place.  

2.3. Knowledge 

Confronting the definition of knowledge will 

not be as easy as the definition for messages.  

Knowledge is commonly conceived as 

information in the head, brain or mind of 

people.  In philosophy the definition ―justified 

true belief‖ is common.  Knowledge is 

accepted also as a property of organizations 

and, as a consequence, the discipline of 

knowledge management has started to 

develop. 

Some authors think of knowledge as the 

capacity of an agent to act effectively in one 

or more domains of its live and world. For a 

noted example, Maturana and Varela deny 

the conventional distinction between 

knowledge and action. Instead they say: ‗All 

doing is knowing, and all knowing is doing.‘  

(Maturana & Varela, 1992). 

―Effectively‖ means that the potential 

behavior and its outcomes will be better for 

the agent or for its community, will better 

promote its survival and well being and will 

also be more efficient, i. e. require less time 

and resources to be performed, as compared 

to non effective behaviors.  I like this stance 

for the following reasons: 

 

 Current science development still does not 

allow us to look into the heads, brains or 

minds of people and see whether they have 

knowledge.  However, we may test their 

knowledge by observing their behavior. 

 The expression ―justified true belief‖ is too 

ambiguous.  It does not lend itself to 

measurement or comparison of knowledge.  

It does not state clearly who the believer is, 

who is declaring the truthfulness of the 

belief and how is it that the justification has 

to take place, how do we know that there is 

enough of it and who is responsible for 

building the justification case.  One 

consequence of these unclear points is that 

we are not sure whether the ―justified true 
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belief‖ is a subjective property of a person 

or is a judgment of an observer.  

 The ―justified true belief‖ is also difficult to 

bring into the practical world of ―knowledge 

management‖. 

 

Defining knowledge as capacity to act 

effectively has as its main drawback its 

potential dimension.  We as observers may 

verify that an agent exhibits effective 

behavior.  However, if no such behavior is 

exhibited, we cannot affirm that the 

knowledge is not there.   

I believe that knowledge is better 

understood if we separate or distinguish 

between some knowledge types. 

2.3.1. Memorized information knowledge 

  The easiest type of knowledge is the 

capacity to answer questions with appropriate 

or right answers, without using records.  If I 

ask a person a number of questions about or 

in a given domain and I get a high proportion 

of right answers, I am justified to declare that 

the person ―has knowledge‖ about that 

domain.  Rightly answering questions is an 

example of effective behavior, and I need no 

theory about the inner workings of that 

person‘s brain to come to the conclusion that 

he or she knows.  Moreover, the more 

different (non redundant) right answers the 

agent is able to give, the more knowledge it 

―has‖.  We may use expressions such as ―this 

person has a good memory‖, ―this person 

knows a lot‖, and ―this person has a lot of 

information‖. 

This type of knowledge behavior also 

includes the producing of (recorded) 

descriptions without waiting for a question to 

be posed.  That kind of behavior will happen 

when a person is observing a certain situation 

whose resolution may benefit of him or her 

contributing some information that other 

participants may not have or may have 

overlooked. 

We will say that an agent that has the 

capability of producing a true recorded 

description ―has‖ the corresponding 

information.  The agent may ―lose‖ or ―forget‖ 

that information, temporarily or permanently.  

This does not deny or contradict the possibility 

of an agent of producing a false recorded 

description. 

2.3.2. Indirectly memorized information 

knowledge 

A second type of knowledge will be the 

capacity to answer questions, but now with 

the help of records and other agents.  This is 

the case when a person has no answer but 

knows where and how to look for it.  This is 

again a type of effective behavior.  We could 

say now ―this person knows how to find 

information in the Internet‖ or ―She knows who 

to ask for‖.  This is also a kind of effective 

behavior. 

We may generalize the above described 

two types of behavior into a more general 

class of information providing behaviors, such 

as teaching and reporting. 

2.3.3. Thinking 

A third class or type of effective behavior is 

when an agent infers or deduces from 

information that it already ―has‖, new 

information.  This may happen by thinking, 

drawing conclusions or applying logical rules.  

If a person looks at the rings in a hacked tree 

he or she may come to a conclusion, that is, 

to build an information about the tree‘s age.  

In the same way, any observation of the world 

or of recorded descriptions may trigger a 

thinking process and cause the generation of 

new descriptions or of new information.   

This type of behavior may become a 

higher, more complicated class of behavior 

when the thinking generates questions; those 

questions are answered through some sort of 

investigation; that investigation may involve 

actions by other agents and perusal of 

records, structuring a complex dance or web 

of information looking actions.  A good 

example would be a police investigation, 

searching for the author of a crime. 

2.3.4. Non informational knowledge 

A last type of knowledge would be that 

capacity of effective behavior that is not linked 

neither to information nor to recorded 

descriptions.  This is more easily illustrated by 

artistic or sport effective behavior.  The 

difference between this latter type of behavior 
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and the ones formerly discussed is the same 

as the difference between the expert tennis 

journalist and the ATP number one tennis 

player.  Neither could exhibit effective 

behavior in the role of the other, but they are 

very skilled and competent in their own action 

domains.  However, the artist or the player 

may be able to produce partial information 

that may help others to become better artists 

or better players.  They may ―articulate‖ their 

knowledge. 

In summary, I prefer to define knowledge 

as the capacity of acting effectively, according 

to some standard of effectiveness.  This way 

of defining knowledge makes it a more 

objective and observable phenomena, and in 

some cases a measurable one.  It also 

emphasizes the close relation between 

information, descriptions and knowledge, 

while keeping those concepts clearly apart.  

The definition is also consistent with the 

organizational knowledge concept, if we look 

at an organization as an agent.  Organizations 

do exhibit behavior and there are a number of 

standards that help to measure or evaluate its 

effectiveness, including those defined by the 

organization itself. 

3. Some observations about other 

approaches to information from this 

work’s viewpoint. 

This last section presents observations 

about other approaches to define information, 

communication and knowledge from the 

standpoint of the herein proposed definitions. 

3.1. Shannon’s communication theory 

It is amazing how this very important 

development has been and continues to be 

mistaken for a general information theory.   

Currently known as the ―The mathematical 

theory of information‖, everybody knows it is 

only a communications theory, dealing with 

the design of efficient codes. (Shannon, 

1948). 

In fact, Shannon‘s seminal work tells us 

how to optimize the size of records, so to 

minimize the cost of communications, as 

channel capacity was a scarce resource at his 

time.  He shows how the design of a code 

may yield an average message length less 

than the maximum one (log2n) when the 

messages to be send have non uniform 

frequencies. The more diverse the 

frequencies are, the less uniform they are, the 

shorter the average message may be 

achieved. He also showed what the best 

design case was and showed mathematically 

that when the messages have equal 

estimated frequencies, the average message 

length will be maximized. Thus frequency 

uniformity will entail maximum cost. 

As Shannon himself clarified, his theory 

deals only with the codification of records and 

their transmission over channels.  It says 

nothing about the SOB, about language, 

descriptions, meanings or anything else.  His 

result, stating the average number of bits 

needed to code for a given set of potential 

messages and their relative frequencies has 

been mistaken to be a definition of the 

quantity of information.  This is one of the best 

known cases where an undefined concept has 

been object of measurement.  To me, it 

sounds quite lacking of seriousness, a bad 

generalization from a perfectly simple fact.  

Also, the application of the word ―entropy‖ to 

the phenomena researched by Shannon has 

only helped to confuse things and has led 

people to develop esoteric theories about the 

universe made of information or about the 

information being the essential material out of 

which everything else is made. 

Shannon‘s theory could have been named 

―A theory of records, their coding and their 

transportation‖. 

3.2. Information quantity 

As mentioned above, Shannon‘s theory has 

been misused to account for something that 

has been named ―information quantity‖.  This 

term has led to at least two types of 

confusions. 

3.2.1. Information quantity “in” a message 

First, we may look at the concept of the 

quantity of information a message carries.  It 

has been said that this quantity is a function of 

the probability distribution of the set of 

possible character strings to be carried by the 

message. This function is, unfortunately, 

called the entropy of the messages source, 

http://en.wikipedia.org/wiki/Claude_Elwood_Shannon
http://en.wikipedia.org/wiki/Claude_Elwood_Shannon
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usually designated with the letter H. This is 

not what Shannon states. Instead, his theory 

tells us only how to codify the messages so 

that their average length will be minimal, if 

and only if the expected frequency distribution 

actually occurs after the codification is put to 

use.  If the actual frequency distribution turns 

out to be quite different from the expected 

one, the chosen codification may result in 

more record space and transmission time and 

cost.   Notice that we have identified here two 

different probability distributions: the one used 

to design the codification system for the 

source (HS), and the actual distribution 

observed after the design (HA). 

But also the amount of information carried 

by a message has been said to be a function 

of the message‘s receiving agent state and 

expectations.  In this approach the relevant 

frequency or probability distribution is the one 

subjectively held by the receptor end. Let us 

designate this third distribution by HR.  There 

is no assurance that HR is similar to HA or to 

HS.  This simply shows that the ―quantity of 

information carried by a message is‖, at least, 

an ambiguous notion. 

Instead, I suggest that we should go back a 

few steps and look at what is it that the 

message is carrying.  Remember that a 

message is indeed a record on the move, 

traveling from an origin to a destination.  We 

are focusing here on messages that represent 

information, true partial descriptions of the 

world.  We could reasonably say that the 

message carries the information it represents.  

The first quantity to be defined here should be 

the number of true descriptions carried by the 

message.  This is not as naïve as it first may 

sound.  After all, this is the way that most 

people think when pondering the size of a 

certain database.  Most IT professionals never 

estimate the probability distribution of the set 

of possible records in a database, and 

librarians do not engage usually in entropy 

analysis. 

A second way to apply some numerical 

quantity function to a message could be 

exemplified as follows.  Let‘s assume that the 

message represents only one information 

about the state a system S was at time T.  

Let‘s also assume that the system S may be 

in n different states and that all these states 

are equiprobable.  In this simple case, the 

absolute quantity of information about the 

system S carried by the message could be 

arbitrarily defined as log2n, the average 

number of questions necessary to identify the 

given state.  If the states are not 

equiprobable, the average information carried 

by a set of messages describing S could be 

defined as the corresponding H function.   

This latter, Shannon compatible way of 

defining a message‘s quantity of information, 

may seem a more elegant or more scientific 

way to go about it, but we must agree that it is 

seldom applied in the current information 

pragmatics and is not seen as useful, perhaps 

for the enormous availability of cheap and 

efficient space for record storage and band 

width for message sending. 

It is interesting to note that a message will 

usually entail many informations besides the 

core information represented by its codified 

content. For example: 

 

 The information that the events of 

preparing, sending and receiving the 

message have taken place. 

 Information about the validity or authority of 

the message that could be conveyed by the 

type and format of the material substrate 

utilized and the nature of any certifying 

marks made on it, such as signatures, 

rubber stamp impressions, and preprinted 

logos. 

 Information about the sender. 

 

This collateral or secondary information 

carried by a message somewhat contradicts 

the observation that receiving the same 

message for a second time does not convey 

more information than the first time it was 

received. 

3.2.2. Entropy 

A second type of confusion is associated to 

the use of the word ―entropy‖ in connection 

with information.  A glass of water with an ice 

cube in it has less entropy than the same 

glass of water after the ice cube has melted 

down.  This is true by the physical definition of 

entropy.  How is this associated with 

information?  The glass of water, before the 
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ice melting is more organized or ordered, has 

less randomness.  This means that in this kind 

of state the probability distribution of the water 

molecule positions is less uniform, has more 

variations.  The probability distribution for the 

water molecules positions in the ice cube is 

very different than the same quantity for the 

molecules not in the ice cube, whereas, after 

the ice is melted, every molecule could be 

anywhere in the glass, with approximately the 

same probability.  This is similar to the order 

in an adolescent‘s room.  In a room lacking 

order, a pair of socks could be anywhere (high 

entropy) whereas in a tightly ordered room 

(low entropy) it could only be found in a 

specific drawer.  According to Shannon, the 

description of a lesser entropy, more 

organized state requires fewer bits in average 

to be expressed, while the description of the 

melted ice glass will require close to the 

maximum number of bits.  And that is all that 

Shannon says.  He does not allow us to say 

that there is more or less information ―in‖ the 

glass.  This latter connection maybe 

psychologically attractive to sustain and 

explore, but it does not help to clarify things, 

on the contrary it helps to confuse them. 

It is interesting to note that it is accepted, 

on the grounds explained before, that an 

observer of a system with less entropy will 

have in general less uncertainty about the 

system‘s state.  What is seldom noticed is that 

the reduced uncertainty does not flow from 

the fact that there is less entropy in the 

system, but from the fact that the observer 

has been told about that reduced level of 

entropy.  If the observer does not know that 

the glass of water contains an ice cube, the 

reduced entropy does not help her or him.  In 

other words, to benefit from the more 

organized way the system is in, I have to pay 

the cost of learning about that organization 

first. 

3.3. Paradoxes and abstract objects 

In Russel‘s theory of descriptions (Russel, 

1905) he analyzed a by now well known 

description, namely: 

“The present King of France is bald.” 

By the definitions proposed here this is not 

a true description, since it is not consistent 

with the world state of affairs, as France has 

at present no king.  However, the following 

one is a true description: 

“Don Quixote is thin.” 

The reason to assert that it is true is that 

while Don Quixote has never existed 

physically he does exist in our SOB as an 

abstract object. 

Unfortunately, our informations are subject 

to the same recursive paradoxes as 

discovered by Russell himself and others.  For 

example: 

“This description is false” 

3.4. The standard definition of 

information 

The Standard Definition of Information 

(SDI) is defined in (Floridi, 2005) as: 

 

1. (Information) consists of n data (d), for n = 

1, 2, 3, …; 

2. The data are well-formed (wfd); 

3. The wfd are meaningful (mwfd = d);  

4. The d are truthful. 

 

The self attributed characteristic of 

―Standard‖ in the name of this definition is 

apparently referring to ―commonly used‖ 

rather than defined by a standards setting 

board.   

My strongest concerns with this definition 

are that the fundamental concept of data is 

mostly left obscure or undefined, and that 

information as an abstract (semantic) concept 

is made dependent on syntactic 

characteristics (well formedness).    

Data seems to be associated with 

difference, and difference would be a 

difference in the state of a physical system.  If 

this physical system is the world, the 

difference seems to refer to a state of affairs 

in the world or to an actual event.  In this 

case, data in SDI could be assimilated to the 

concept of information presented in this work, 

although it is clearly not the same idea.  

Information, as defined here, is not the actual 

world phenomenon neither the record that 

could represent its description.  If the referred 

to physical system is, on the contrary, not the 

world but a record, as when ink marks 
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produce a difference on a blank paper sheet, 

then again, it seems to confuse the record 

with the information, a confusion that is the 

main goal of this paper to dissolve.  This is the 

same concern that the well formedness 

condition raises.  Syntaxis is a record 

property, not an information property. 

4. Further developments 

Assuming that the goal of clarifying some 

confusion in the information, communication 

and knowledge fields has been achieved and 

hopefully having demystified the concepts of 

quantity of information and information 

entropy, there is now room to go for newer 

and may be more important challenges.  Any 

philosophy of the information, communication 

and knowledge fields should concern itself 

with issues as follows: 

 

 What to teach children about information to 

allow them to be more productive actors in 

the information society and by doing so 

raising their life quality expectations? We 

teach children detailed facts about 

chemistry and physics, but they do not 

know how to organize and retrieve 

information records. 

 How is education going to change or how 

should it change given the information 

superabundance.  Most education, until 

now has been limited to provide information 

to students, but they now can get far more 

information from the Internet.  What is it 

that we should be teaching them in this 

context and how? 

 How is it that people get and store 

information (representations) by observing 

the world and reading records?  How are 

light waves and other sensory stimulus 

converted into high level conceptual 

conclusions? 

 In the anonymous Internet world: What is a 

person identity? How are we going to deal 

with personal identity, with information 

authenticity and with individual privacy? 

 Knowledge management 

 In the globalized world: How are we going 

to deal with intermixing cultures that do not 

share ontological backgrounds?  How does 

this influence violence and tolerance?  How 

are we going to move from discussion into 

dialogue? 

 

How is scientific knowledge to be dealt with 

given the exponential growth of knowledge 

producing?  How are we going to deal with the 

challenges posed by an ever deepening 

specialization and its entailing isolation into 

smaller and smaller pockets of knowledge?  

How is scientific truth to be preserved? 

5. Conclusions 

It has been said that a unified theory of 

information is impossible to achieve, given the 

multiple domains where information is used.  I 

agree that a ―theory‖ may be hard to build, but 

I clearly think than common definitions and 

distinctions such as those presented here are 

achievable and beneficial, to ground on them 

further developments.  What may and does 

differ between disciplines and knowledge 

domains is their shared ontological 

backgrounds, but, once those are provided as 

contexts, descriptions, records, 

communication and knowledge will not need 

discipline specific definitions. 
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