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Abstract. We have entered a new innovation regime: that of acceleration and
intensification. These situations of intensive innovation and disruption question
the identity of the objects. The question of the identity of objects directly refers
to epistemological questions. In particular, how objects happen in the world - do
they exist before their descriptions? But the question of identity also refers to
semiotic questions. In this paper, we will present a semiotic framework in order
to analyse the question of how business or IT or Space systems emerge in an
interdisciplinary environment. Namely we will present a multi-viewpoints semi-
otics. In parallel to this approach we will introduce an innovative design theory
initiated by Armand Hatchuel and Benoit Weil: The C-K theory. We will then try
to better understand what brings the two approaches closer together and what
separates them.

Keywords: Intensive Innovation, Identity, Organisational Semiotics, View-
points, Multi-viewpoints Semiotics, C-K theory.

1 Introduction

According to Le Masson, Weil and Hatchuel [1] we have entered a new innovation
regime: that of acceleration and intensification. Intensive innovation "means that all
modes of value formation are nowadays concerned by a logic of innovation and tech-
nology is only one of those modes. One of the major evolutions today is the transition
from a problem of optimizing enterprise capacity (involving decision theory) to a prob-
lem of expanding enterprise capacity (involving design theory).

Traditional, incremental innovation is no longer a sufficient guarantee to accompany
the major changes that are disrupting our economy, especially as they occur more and
more frequently.

Historically, efforts to rationalize design activity have given rise to theories that have
enabled firms to adapt to a certain set design mode, in particular by organizing and
structuring design offices. But these structures and associated theories today, however,
struggle to account for situations of intensive innovation and disruption, where the iden-
tity of objects is constantly questioned [1].

The question of the identity of objects directly refers to epistemological questions,
namely how it is possible to account for the existence of world objects on the one hand
and their identity on the other. This amounts to questioning the way of thinking how



objects happen in the world - do they exist before their descriptions? Are they construc-
tions? - and is the identity of an object linked to its morphology, its functional charac-
teristics, its use, its position in a technological phylum? But the question of identity also
refers to semiotic questions, namely the way in which a language of any kind - that of
advertising, of the industrial designer, as well as of the architect - tries to control the
meaning and values of the objects it contributes to bring out in a cultural universe.

In this paper we will compare two answers to this question by placing ourselves
within the framework of a reflection on innovation. We will first present a semiotic
approach to the question designing multi-viewpoints systems (section 2) and then in-
troduce an innovative design theory that builds its credibility on both the empirical re-
sults it achieves and the solidity of conceptual apparatus that it calls for to justify its
methodology (section3). Once the two decors have been set, we go to a conclusion by
showing how a semiotic interpretation can be given of the innovation process as mod-
eled by the C-K theory.

2 A Semiotic Approach of Design

In designing business or IT or Space system, a difficult task for the designers who co-
operate is to find a common framework where they can efficiently share their
knowledge on the same problem. Instead of considering the system they design from a
single point of view (e.g. from a functional point of view or from an economical one)
we could prefer to consider the system just as a signifying object compatible with all
the viewpoints involved in the designing activity [2].

This requirement of interpretability justifies recourse to a particular disciplinary
field: namely Semiotics. This requirement is not, of course, a substitute for the require-
ment of truth, reasonableness, plausibility, or any other kind of requirements that bor-
rows its discourse from a logical theory. It is not a special case either. Thus formulas
such as "the cat is on the carpet” or "a boat that can fly" are open to interpretation
without being necessary to rule on their truth value. It is especially up to semiotic the-
ories! to account for the conditions under which such formulas manifest their meaning.

According to H Gazendam, the approach that we are to present below is “a
knowledge-oriented approach in organisational semiotics by the fact that knowledge is
considered as representations or sign structures in the human mind, enabling adequate
behaviour of the human actor” [4].

L There are several semiotic theories. Broadly speaking, those oriented towards the study of
signs and their dynamics, whose most important representative is CS Pierce, and those ori-
ented towards the production and interpretation of speeches usually associated with F de Saus-
sure. Greimas and Courtes define semiotics as a theory of signification. Its primary concern
will therefore be to explain, in the form of a conceptual construction, the conditions for the
grasping and production of meaning [3]. The Hjelmsevian semiotics to which we refer (see
below) is clearly on Saussure's side.



2.1 A Multi-viewpoints Semiotics Methodology

Rather than describing the outside world by trying to be as objective as possible, even
if it means questioning the description we give of it ex post2, we will assume that all
the descriptions we can produce are always made from particular viewpoints, and the
objects that emerge from these descriptions do not pre-exist to these viewpoints and
their interactions. This is the epistemological - constructivist - framework we adopt
here3.

In order to give a formal description of viewpoints, our approach refers - at least at
start - to the language theory proposed by Danish linguist Louis Hjelmslev (1899-
1965), Glossematics. Delving further into the question of Saussurian double distinction
between form and substance and content (signified) and expression (significant), [5]
proposes an in-depth analysis of the stratified character of the language on which we
can build our definitions.

We then define the descriptive concepts, their relations and the operations that can
be performed with them. This description constitutes the methodological level of a
multi-viewpoints semiotics methodology.

This multi-viewpoints semiotics remains for the moment a methodology, since its
epistemological level has not been yet established4.

2.2 First Definitions

We define a viewpoint as the correspondence on the content plane, that gives a form,
namely a “linguistic value” to a substance®:

— Viewpoint: substance — linguistic value;
— E.g. Viewpoint of Persian: sacred animal — dog (opposed to cat, cow, and so on);
— E.g. Viewpoint of Hindus: pariah animal — dog (opposed to cat, cow, and so on).

We need to distinguish between a viewpoint and a view. This is analogous to the
distinction between the function f and a value f(x) of this function for the element x.

— e.g. dog is a view for sacred animal in a Persian’s viewpoint;
— e.g. dog is a view for pariah animal in a Hindu’s viewpoint.

A view is — using the Hjelmslev’s terminology — the manifestation of the form in
the substance: the substance is the manifestant and the form is the manifestatum. Let
us note the relation between substance and form can also be defined on the plane of
expression. The opposition between a pronunciation (therefore phonemic substance)
and a corresponding phonological notation (or a spelling that could be used as such -

2 Such an attitude will therefore correspond to a realistic scientific approach.

3 In other words, it is a matter of proposing a theory making it possible to construct semiotic
objects.

4 The main reason is that the notion of “correlation” that is used is based upon the notion of
negotiation, which is not yet defined using the notions of this semiotics itself.

5 For further details, see [5], [6] and [7]. The examples are due to Hjelmslev himself in [5]



and therefore a form) is an example of such a relation. A viewpoint can therefore be
defined also with respect to the plane of expression. Although this could seem odd,
there is no problem with that since the two plane are according to Hjelmslev, equiva-
lent,

We define the confrontation of two viewpoints by the semiotic function (or semio-
sis) between the two planes.
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Fig. 1. Confrontation of viewpoints.

Two features of that semiotics need to be underlined. F1: A view cannot exist apart
from a confrontation of viewpoints (justification is to be found in [5]); F2: A viewpoint
can only be analyzed within a confrontation of viewpoints. (This results from the defi-
nition of a viewpoint and from F1).

What is empirically observed is the interaction of viewpoints corresponding to the
different stakeholders of a project involved in the design of an object. Three cases need
to be considered:

Confrontation of viewpoints (VPs): the views produced by each VVPs make sense to
the others, but are not compatible.

Correlation of viewpoints: After a negotiation process, all VP produce mutually ac-
ceptable views.
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Fig. 2. Confrontation of viewpoints.

Two cases to be considered (empirically observed): (1) All of the considered VVPs can
evolve during interaction; (2) Only one VP is considered; the interactions with the other
VPs are non-evolving processes. These VVPs are put between brackets.
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Fig. 3. Viewpoints put between brackets.

qu

2N
| =)
S

The products of these three cases can be used as definitions of information, knowledge
and data. Depending on whether there exists a correlation or a confrontation among all



the viewpoints under consideration, we will have either Modelling Data or Schemati-
zation Data. The justifications of these definitions as well as the introduction of this
semiotic approach can be found for instance in [7].

Table 1. Types of views according to viewpoints interactions.

Confrontation of viewpoints  Correlation of viewpoints

All of the considered VPs Information Knowledge

can evolve during interac-

tion

Only one Vp is considered. Schematization Data Modelling Data

These other VPs are put be-
tween brackets

Let us point out that scientific data correspond to Modelling Data, whereas Schemati-
zation Data correspond to the production of a code of expression (e.g. a conceptual
graph) — and not of a content. (See [7])

The meaning of a view does not have the same practical value according to the con-
text in which it is produced and more precisely according to the question to which it
gives an answer. In the following we will try to propose a semiotic interpretation of
what is a question. In order to do this, we will rely on a typology of ignorance, that is,
on what we do not know proposed by Sylvain Bromberger, who defined three types of
rational ignorance [8]:

Ignorance of type 1: ‘I know questions whose correct answer I can’t tell from in-
correct ones: 'What is the distance between London and Paris?', 'How many arithmetic
steps are absolutely required in a program for solving a set of linear equations? ', 'What
is the Papago word for 'horse'?', 'What is the atomic weight of calcium?”. Let us con-
sider the first example. Only the viewpoint of topography which measures the distances
between cities is a priori mobilized, independently of any other point of view. Answer-
ing a question of this type is tantamount to going from a schematization data with re-
spect to the topographical viewpoint to a modeling data with respect to the same view-
point.
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Fig. 4. Ignorance of type 1.

Ignorance of type 2: ‘I know questions to which I know only incorrect answers:
e.g. 'What are the heuristics by which a child discovers the grammar of his language?".
To know that the answers in the case of S. Bromberger's example are not good, it is
necessary that | be able to grasp all the points of view necessary to produce an answer



to the question®. Answering a question of this kind is tantamount to moving from a
confrontation of points of view to a correlation of those same points of view.

Fig. 5. Answer to an ignorance of type 2.

Ignorance of type 3: We know problems that we can't solve: e.g. give some people
the percentage of a solution of ethylene glycol in water and its density and they will
figure out for you the vapor pressure of that solution at 20° C. We accept here by hy-
pothesis that there are viewpoints that we do not yet know and that must necessarily be
mobilized and correlated both between them and possibly with viewpoints already pre-
sent, in order to produce a satisfactory response. Answering a question of this type is
equivalent to moving from confronting a collection of viewpoints to correlating a new
collection of viewpoints, the latter being or not able to include all or part of the first
collection.
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Fig. 6. Answer to an ignorance of type 3.

Let's note that regardless of the type of ignorance, a question corresponds to a confron-
tation of viewpoints and an answer, to a correlation of theses viewpoints or of a superset
of them.

Answering a question can be interpreted as an operation to produce or restore the
identity of objects likely to be endowed with different levels of semiotic existences:
virtual, actualized, or potential. The restoration of an object identity consisting in re-
storing or producing a realized semiotic level of existence [9].

It is obvious that it is the third type of ignorance that calls for interdisciplinarity,
since it obliges us to mobilize exogenous points of view in relation to the usual multi-
disciplinary practices’. Similarly, breakthrough innovations will correspond to re-
sponses to this type of ignorance. It should nevertheless be noted here that innovation
has the particularity of involving the creation of financial, economic value in the broad-
est sense, ethical and so on.

6 If that were not the case, | would have to admit that there are viewpoints that | still do not
know and in the absence of which I cannot come up with a satisfactory answer. This situation
would then correspond to the third type of ignorance

" 1f one must be careful not to assimilate a viewpoint and a discipline, one can admit that the
exercise of a scientific or technical discipline mobilizes viewpoints when it is analyzed at the
semiotic level.



3 C-K Theory, a Theory of Innovative Design

We will now introduce an innovative design theory initiated by Armand Hatchuel and
Benoit Weil: The C-K theory. Why do we choose this theory? It is today one of the
most cited theories of innovative design. It has had an impact far beyond the scope of
innovation management [10].

But what further justifies our interest, however, is the way in which the methodology
at work in this theory is interpreted in the semiotic framework we introduced®. The
difference lies at the level of theoretical foundations or epistemological framework:
mathematical in one case®, semiotic in the other. Besides, the C-K theory shares with
the semiotic approach presented the characteristic of questioning the identity of the ob-
jects it designs

We have not enough room in this paper to offer a comprehensive presentation of the
C-K theory. We will refer the reader to the above reference. We will mention the ele-
ments that are useful for our purpose.

3.1  Assumptions and Definition of Design

The four following points are quotation of [10]:

“l. We call K, a “knowledge space”, the space of propositions that have a logical
status for a designer D. This space is always neglected in the literature, yet it is impos-
sible to define design without such referring space.

2. We call “logical status of a proposition”, an attribute that defines the degree of
confidence that D assigns to a proposition. In standard logic, propositions are “true or
false”. In non-standard logic, propositions may be “true, false, or undecidable” or have
a fuzzy value. A Designer D may use several logics. What matters in our approach is
that we assume that all propositions of K have a logical status whatever it is, and we
include here as a logical status all non-standard logical systems. In the following, we
will assume for simplicity reasons that in K we have a classic “true or false” logic. But
the theory holds independently of the logic retained.

3. We call “concept”, a proposition, or a group of propositions that have no logical
status in K. This means that when a concept is formulated it is impossible to prove that
it is a proposition of K. In Design, a concept usually expresses a group of properties
qualifying one or several entities. If there is no “concept” Design is reduced to past
knowledge.

4. Definition 1 of Design: assuming a space of concepts C and a space of knowledge
K, we define Design as the process by which a concept generates other concepts or is
transformed into knowledge, i.e. propositions in K”.

8  Since the C-K theory is interdisciplinary in its application, it remains a priori compatible with
a multi-views points approach.
9 It is not possible to develop here this mathematical framework. See [11].



3.2 The Dual Dynamics of Design

Let us consider the following design task: design a “new tyres (for ordinary cars) with-
out rubber”. We use here an example borrowed from [11]. We define successively the
initial concept and knowledge attached to this case.

Concept: “there exists a (non empty) class of tyres for ordinary cars without rubber”
is a concept as it can be assumed as undecidable within our present knowledge.

Knowledge: Existing tyres for ordinary cars are all made with rubber and there are
no existing, or immediately constructible, tyres without rubber. Moreover, no estab-
lished and invariant truth forbids the existence of such new objects that we call “no-
rubber tyres ”

Therefore “no rubber tyres” form a class that corresponds to a formula that is unde-
cidable in K and is indeed a concept.

Proving the indecidability of the existence of a class of object such as “no-rubber
tyres”, with respect to the available knowledge is called a disjunction operation from
Kto C.

[10] introduce then “expansions” in both K and C:

— “In K, we can attempt to “expand” the available knowledge (intuitively, it means
learning and experimenting) if we want to reach a decidable definition of the ini-
tial concept

— In C we can attempt to add new properties to the first concept in order to reach
decidability. This operation, which we call a partition is also an expansion of the
definition of the designed object [...].

Assume that the concept of “non-rubber tyres” is partitioned by the type of material
that replaces rubber. This depends of the knowledge we have in K about materials: for
instance, plastics, metal alloys and ceramics. Thus we have three possible partitions:
“non-rubber tyres with plastics”, “non-rubber tyres with metal alloys” and “non-rubber
tyres with ceramics”. These partitions may create new objects. And testing these parti-
tions may lead to new knowledge in K, for instance new types of plastics, or new ma-

terials that are neither plastics, metal alloys or ceramics!”

“In C-K theory, it is crucial to distinguish between two types of partitions in space
C: expanding and restricting ones”:

e A partition is called an expanding partition if it attempts to expand the definition in
our example of tyres by creating new tyres, which are different from existing ones

e A partition is called a restricting partition if it acts act as selectors among existing
objects in K, for instance “tyres with white rubber”.

“Expanding partitions have two important roles:

o They revise the definition of objects and potentially create new ones; they are a ve-
hicle for intentional novelty and surprise in design;

e They guide the expansion of knowledge in new directions that cannot be deduced
from existing Knowledge”.



“A design solution is the concept CKk is the first concept to become a true proposition
in K”. Proving that corresponds to a conjunction operation from C to K.

Concept (C) Knowledge (K)

Disjunction
C,: non-rubber tyres Kq: rubber tyres
K, used to partition Cy
K;: about materials

O

C,: non-rubber C,;: non-rubber C,: non-rubber

tyres with tyres with tyres with
plastics metal alloys ceramics

Sl

K3
: Conjunction ‘
— = Design path @ i C,

Fig. 7. C-K Diagram (from [11]).
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4 Conclusion: Toward a Semiotic Interpretation of the
Innovation Process

The semiotic framework we have presented, allows us to propose a semiotic interpre-
tation of the innovation process as modeled by the C-K theory.

A concept in C-K theory will corresponds to a view that is produced during the con-
frontation of a collection of viewpoints. If we admit that a part of these viewpoints are
put in parenthesis, this view corresponds to a schematization data.

The fact that in the example we mentioned, the class of “non rubber tyres for ordi-
nary cars” can be seen as a special kind of set, called C-set, for which the existence of
elements is K-undecidable, is not an issue in semiotic approach: the signification of a
view is independent of its semantic or logical acceptability.

Expanding partition C-K theory generate new objects through chimeras and
“crazy” concepts. From a semiotic point of view expanding partition summon (a)
knowledge (views) that everyone can have about an object such a tyre and (b) a view-
point that is usually correlated with other viewpoints that produce views about a tyre.
In other words, according to our definitions, a “tyre without rubber”, produce a model-
ling piece of data with respect to the viewpoint of materials.

According to C-K theory an ontology of design such as the one proposed by this
theory needs a dynamic frontier between invariant ontologies (viz. about the physical
world) and designed ontologies. Since, according to us, the question pertains to semi-
otics, there is no formal boundary between an invariant ontology and a designed ontol-
ogy. From a semiotic point of view, the differences between the two types of ontologies
depends on the viewpoint that is adopted to analyzed the viewpoints that are correlated
on one hand — among them physical viewpoints — and the viewpoints that enter in a



confrontation on the other hand — and that required to be correlated in order to produce
objects belonging to a designed ontology.

In C-K theory voids in knowledge, should not be confused with the usual “lack of
knowledge” about something that already exists or is well defined. This distinction
corresponds from a semiotic point of view, to two types of ignorance that we have
already considered. Two semiotic operations are therefore needed to produce a “piece”
of knowledge in each case. As we saw above, the second case corresponds to the mo-
bilization of new viewpoints — as well as already existing ones — in order to produce
new semiotic objects and new pieces of knowledge.

These considerations of a sort should be in the future extended to further aspects of
the C-K theory.
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