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After roughly 35 years of development in the theories of self-organization and related variants 
(chaos, self-organized criticality, and so forth), it is somewhat of a surprise that physics proper has 
not yet sufficiently found its entry into the ongoing quest for a precise concept of information. 
Already as early as in the sixties of the last century, Fredkin and Zuse visualized the universe 
altogether as a digital computer, a line of argument that Wolfram has followed more recently. Not to 
speak of the even more recent theories on quantum information that emerged during the nineties 
and tended from the beginning on to coupling generically to theories of quantum gravity. As 
Deutsch ([3], 93, 100) has formulated: “[...] [b]its, Boolean variables, and classical computation are all 
emergent or approximate properties of qubits, manifested mainly when they undergo de-coherence 
[...]. The world is made of qubits [...]. What we perceive to some degree of approximation as a world 
of single-valued variables is actually part of a larger reality in which the full answer to a yes-no 
question is not just yes or no, nor even both yes and no in parallel, but a 
quantum-observable—something that can be represented as a large Hermitian matrix”. In fact, we 
would rather tend to add energy-mass ( = matter) to this as a second register, because, if visualizing 
the universe as a quantum computer, this means that a computer consists of both hardware and 
software, respectively. Energy (or matter as to that) stands for the former, information for the latter.  
This viewpoint goes actually back as far as to John Wheeler in 1977 whose perspective led at the time 
to the famous “it-from-bit” thesis proposing that “the universe be fundamentally an information 
processing system from which the appearance of matter emerges at a higher level of reality”. (Davies 
[2], 10) In fact, very much in the sense of Deutsch [3], both Zizzi [16] and Lloyd ([6,7]) generalized 
this thesis by replacing it in terms of a new “it-from-qubit” thesis. It is in particular Lloyd who 
developed the cosmological implications in detail when presenting his work in 2006 and 2010. For 
him, the big bang was also a bit bang. Hence, within our picture, it is ultimately both matter and 
information that show up as two different aspects of the same underlying primordial structure. It is 
especially in loop quantum gravity that these features are most prominent, the adequate modelling 
language being that of topos theory. In the meantime, recent work on the concept of quantum 
de-coherence (Schlosshauer [8]) as well as on its origin in gravity itself (Zych, Pikovksi, Costa, 
Brukner [17]) has clarified this viewpoint even more. From this development in physics and its 
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philosophical conceptualization we can draw a number of relevant conclusions which are listed in 
the following manifesto. 

Proposition 1. If a theory of cosmology must, as Smolin ([9], 291) puts forward, in order to be self-consistent, 
be a theory of the self-organization of the universe, then the very concept of organization entails a concept of 
meaningful information (in the sense of Floridi’s project, though possibly not on his line of argument) from the 
outset on an equal footing with the concept of energy-mass. Hence, similar to the latter, information is already 
always present in the fundamental physics which is concerned with the fabric of the world and its physical 
grounding. Both energy-mass (matter) and information are thus physical. Hence, they are categories of the 
observable world. Nevertheless, they show up as two different aspects of the same underlying primordial 
structure which in loop quantum gravity can be visualized in terms of the spin network consisting of loops that 
co-operate in order to form a framework of hexagonal structures. Obviously, the afore-mentioned primordial 
structure is to the observable world almost what in terms of classical meta-physics substance is to attribute. 

Proposition 2. If we follow the argument of Seth Lloyd ([6], 26, [7]), then the afore-mentioned information is 
in particular meaningful from the beginning on: “If you adopt Wittgenstein’s perspective that the meaning of a 
piece of information is to be found in the action this information provokes, the meaning of a computer program 
written in a particular computer language is to be found in the actions the computer performs as it interprets 
that program.” This has the interesting consequence that a loop in the above sense fulfils what Stuart Kauffman 
calls the criteria for autonomous agents. Hence, as the spin network essentially represents the last layer of the 
observable world (displaying quantum forms of the observable categories of space, time, energy, matter, 
entropy, and structure) and is constituted by co-operating fundamental agents, this entails a concept of 
proto-subjectivity which is primarily based on self-organizing systems. Note that the unified ground of the 
observable world, expressed in terms of these categories, constitutes thus the worldly subject proper 
(hypokeímenon) different from substance (ousía) as known in the Aristotelian terminology of meta-physics. 
Consequently, human subjectivity shows up in the end as a superposition of such proto-subjective sub-systems 
approaching a (so far) maximal complexity. At the same time, more in metaphysical rather than simply physical 
terms, the origin of information shows up within this context not simply as difference (as opposed to identity) 
alone, but instead as difference of identity and difference and its sublation in what Schelling calls indifference. 

Remark 1. Note the loop of self-reference which is always intrinsic to all reflexive activities performed by 
human beings that are products of the world they would like to model: Hence, only in terms of given social 
context is it thus possible to perform a modelling procedure at all. This is why we have two immanent aspects 
here deriving from classical approaches of philosophy: (a) the model itself, scientific or otherwise, is always 
grounded within a social context (a prominent line of argument taken by theories in the Marxist tradition up to 
the Frankfort school); (b) we have always to take the ontological difference into account, between modality (the 
world as it is observed) and reality (the world as it really is independent of observation)—also referring to a long 
philosophical tradition up to phenomenology and fundamental ontology in the sense of the early Heidegger. 
Indeed, joint work presently under way (Zimmermann, Zhang [15]) indicates the relevance of connecting these 
aspects with the emergence of reflexive contrast within the human consciousness itself, a concept that derives 
from the line of argument given by Ernst Bloch in terms of what he calls “the darkness of the lived moment”. 
(Zimmermann [13]). 

Proposition 3. Hence, the universe is meaningful from the beginning on as meaning emerges alongside with 
energy-mass (matter) and information at the big bang (whatever this ground state may be according to recent 
insight from quantum gravity). Subsequently however, the evolution of organization entails the evolution of 
(organized) systems as well as the evolution of meaning such that this evolution is characterized by emergent 
steps of its developmental complexity. Because it is the evolution of the forthcoming levels of complexity 
(following the fourth law of thermodynamics according to Stuart Kauffman) that demonstrates the conceptual 
multi-perspectivity of univocity, analogy, and equivocity, respectively, on each such level, there is no reason to 
associate with the latter triad an epistemic difficulty which after Capurro is used to be called “trilemma”. 
(Capurro et al.,[1], 9) Instead, this triad simply unfolds the local perspective of conceptualization with respect 
to that level of complexity which is topical for a given stage of development. 
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Proposition 4. The complete picture can thus be summarized as follows: 

 Energy − Mass = Matter Entropy − Structure = Information 
potential form state of a system possible organization 

actual form state of a system/of mass state of organization (structure) 
local form balance equation balance equation 

global form conservation law positive entropy balance 
total quantity E = 0 (incl. matter) S = 0 (incl. structure)? 

In other words: Both matter and information can be discussed in parallel, but they cannot be identified, because 
the latter is prescribing how to organize what the former provides as the necessary capacity of work. Hence, 
energy can be both potential or actual, respectively, while mass is actualized energy. On the other hand, entropy 
is potential information, while structure is actualized information and can serve as memory storage of its own 
evolution. (Zimmermann [14]) Whether it is useful to associate entropy with what Stonier ([10]) calls “kinetic 
information”, and the rest with what he calls “structural information” is presently under debate. But it is 
clearly worthwhile to look for a possible reconciliation of the concepts involved on this line of arguments, 
especially with a view to biological insight. 

Proposition 5. The above-mentioned propositions entail the following definitions which are compatible with 
what has been introduced so far (Zimmermann [11]). 

Definition 1. We call system a network of interacting agents producing a space with a well-defined boundary 
that is open in the sense of thermodynamics. 

Remark 2: Note that the definition of an agent entails the aspect of self-organization. Interaction of 
agents is visualized as competition within co-operation in the sense of Eigen and Schuster and is 
thus accessible by game theory. (S. Kauffman [5]) This essentially relational aspect is discussed in 
particular in Hofkirchner [4]. 

Definition 2. We call ground of a system from what, by what, and because of what a system actually emerges. 

Corollary 1. Hence, ground is to system what non-being is to being. (Note that existence is thus visualized as 
(permanent) transformation of non-being into being.) 

Corollary 2. The ground of the ground (or: primordial ground) is the non-being of non-being (i.e. the condition 
of non-being) and is called nothingness. 

Proposition 6. To be more precise, it is energy-mass on the one hand and entropy-structure on the other that 
show up as two different aspects (attributes) of the primordial ground (substance) mediated by the unified 
subject of the world as expressed in terms of loops organized in spin network hexagons (in the sense of Roger 
Penrose). Substance can be visualized here as being represented by a primordial state of quantum coherence 
within which space, time, and matter as to that (and information) are in fact absent in the categorial sense. The 
objective of a physical theory of everything is the accessing of the unified subject. But the accessing of substance 
is the objective of meta-physics. (Zimmermann [12]) Although there is thus an algorithmic connotation to all of 
this referring to the characteristics of evolutionary systems in the first place, the interpretation of meaningful 
information has also to rely on hermeneutic techniques in order to complete this aforementioned accessing. 
Substance is the procedural space onto which the subject is grounded. Substance is to the observable world what 
software (procedural space) is to what we can see on the computer screen (the space of actualized procedures). 
The difference is only that human beings are intrinsic observers and thus part of the screen. Also, if we think of 
fashionable three-dimensional printers, their software is nothing without appropriate hardware. 
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