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Recent chair highlights

Invitation to present C-K theory
at the Shanghai World Fair 2010

Trophées Innovation
Développement Durable Cap
Gemini
2011 Récifs artificiels
2010 Dessalement Eau de Mer

Beyond decision paradigm — research
perspectives opened by a design paradigm

. A new innovation model? What’s missing?

. C-K Theory (Hatchuel Weil 2003): shaping the
unknown

. C-K theory as a tool for supporting individual and
collective innovative design
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R&D and innovation management
literature: metaphors of a new model

Classic model New model ?
Cross-functional , open innovation,
ambidexterity, intermediaries, triple helix.

Functional Business models, meaning, new
requirements/ ROI user experience and values,
Metaphors

missions, risks

Process
- Stage Gate @l ~ Fuzzy front end, creativity cycles,

medeI to Knowledge sharing...
Products/ ace new - :
: echnologies, platiorms, standards,
Strateg Mark_et share and Market disruption, IP and radical
Y il margin / innovation/ multiple sources of profit

Company, ; Networks, clusters, architecture of
suppliers, clients industries, user communities, ...

@ | e Masson 2013 Telecom business school )

Why new theories? Contemporary

Changing the identity
of objects (conceptual o—
breakthrough) powerstation?

8 Metronizar
: o onibus

Rule breaking / SRON S

creation of new Cloud computing, internet of things...

competences (tech &
Home
networking

sciences) Lab-on-a-chip Bl Smart Grids
R
creation of industries

Collaborative design: ST RS (Mlemational
aIIIanceS, platforms, Architecture Lab Technology Roadmap

communities and (Gawer et al) for Semiconductor ind,)_

consortia for . EvERVTHING T
: . 7Y ] ; sz,
innovation +USB %? am :

]
=
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Critical issues for industry
(re)creation

(Innovation) bubbles — hype and

disappointment

Limited success of incubators and el
start-ups (slow growth, low innovation

rate)

Unsuccessful, costly innovations

(food, cosmetics,...)

Technology  Expectations Trough of Siope of Plateau of
trigger peak disilusionment  enlightenment  productivity

Maturity

Figure 1. The Garw ancy “hype cycle”

Orphan innovations (Agogué 2012): autonomy of elderly people, 2-
wheelers safety, real estate management, malnutrition,...

Forever technologies of the future: fuel cell, domotic, biofuel,...

Issues: be prepared, monitor, collectively
Question: do we have the relevant methods and organizations to

address these issues?
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The limits of the « decision paradigm» for
contemporary innovation management

Innovation as problem solving
(Simon)

* Model : Objective function,
constraints, search process

» Theoretical issue: the choice function

— Decision theory in uncertainty (Savage,
Wald, Raiffa): the optimal choice function

— Or algorithms (branch & bound,...) (Simon)
— More complex situations: NK models
(Kauffman, Levinthal)
 In management: decision in
organization
— Optimal / satisfying (bounded rationality)
— Consequential / procedural
— Exploitation / exploration
— Cognitive biases (Kahneman Tversky)
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Main results:
Trend towards exploitation
Path dependancy
Performance = access to better rules to solve the
problem - absorptive capacity, networks

Performance = increase the use of rules >
combinative capabilities

Issues raised by contemporary innovation:
Major | capa = DynCap (O’Connor 2008). To
which decision relate DynCapa?

— Behavioral rules to change behavior?

— What is the « pb » solved by dyncapa?
AC in RI: acquire K without « pb »? Just
« more K »? What if Rl = break the rules?
Then « more K » does not mean better RI?
Path creation: only « against the rules »? Or
are there rules to create paths (see « transition
management »)?
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Le modele de I'exploration
combinatoire (Herbert simon et al. 70')

GPS : General Problem Solver. Courant de I'Intelligence Artificielle. En fait
le probléeme est : comment faire "mat" aux échecs en une durée limitée ?

Un processus : partitionner So : Espace des possibles pour
coup par coup l'espace des @ gagner

pOSSIbI_eS Séparation selon un critére de
« Fonction d'EVALUATION / ‘ e rnement
» Fonction de SEPARATION )
Espaces des possibles
a 9 a pour gagner aprés un
coup

Aux échecs : “big blue” : aptitude
a évaluer (stratégies d’évaluation
avec criteres tueurs)
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» Espace des décisions : « tous les
premiers déplacements »

* Avec une fonction d’évaluation du sous-
espace

From decision model to design model:

branch and bound
Decision | M——— Knowledge

The departure point:
the set of all
alternatives (problem
space), without choice
function

A subset of
potential
solutions with a
value estimation
(eg max) (partial
choice function)

Hierarchized alternatives

(choice function) Fixed knowledge space
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From decision model to design model:

C-K dual expansion

Concept IS B— Knowledge
I —————

The departure point:a — @
desirable unknown :)/
called a “concept” C,
“getting rid of O
a potential new 4 ’ P ®
object: a
- C C ) ‘ tew
=4 all
Central finding : C, will be true only if there are expansions in both C and K:

packaging”, “a post
« chimera »
new K that cannot be deduced from K, and, under certain conditions

modern chair’, “a green
(splitting condition) new definition (« out of the box », new identity)

hypersonic aircraft”... ?
Tree structured expansion Archipelagic expansion

Using a design model to study contemporary
innovation issues?

. . How to make a
Innovation as design square by moving

only one match?

* Model : C-K theory

» Compatible with decision

model (hence keep all e
Cognitive fixation on « square »:

Square = geometrical form
Square = mathematic operation (2x2)

previous results in situations
of problem solving: path
dependancy, exploitation,...)

» Theoretical questions: the
various forms of generativity
Individual

* From a management . o i (e Fixati?n1g;in)ke et
. Are gz al. 199x,
perspgctlye. d_eSIQn in ; v Collective fixation
gloagizations) . Dealing with some scientific issues?
-« Bqunded crea.tley. »? > - DynCapa?
fixation effects (individual or )
collective cognitive bias) * ACinRI?

* Path creation?
RS Le Masson 2013 Telecom business school L
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Some consequences of a design
perspective

* AC and RI? - Conceptual AC, based on the C-
tree (vs the level of K, which is actually an
Epistemic AC)

* DynCapa in MI? - see Rule Renewal vs Rule
Reuse
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Concept Knowledge

I
CO : Image sensor for the next generation ‘ [P !’7{‘?5’3?! _K" _E_)_(lie_':’z?{ _K ______ N

y I >
/" Development I s X
Design rule 1: CMOS Materials Machine suéﬁliers
I Material suppliers

Design rule 1: CMOS Process [ Research labs |

Advanced R&D -,

K in 1 i . " r 1
g:n%sg Not necessarily [Design rule 3: optical B
[ Design rule 4: noise simulation | |

process

'
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| Design rule 5: electrical | H

e A . -
____ AdvancedR&D | %
Consequences of
CMOS constraint

OPTIMIZATION
Process fine-tuning

Project D1

Facet 1: disorptive capacity — rule breaking
1- Unlearning (>>broadening knowledge base)
2- prior related K helps to identify which rule to break
S - R (>>rule to search the problem space)
3- « organized alternative, to evolve strategic visions and
mental models (complementary path)
4- No big effect on access to external K but help to
overcome fixation effect




Concept

Knowledge

CO : Image sensor for the next generation | .......................................

Internal K H External K
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Keeping
CMOSs
process

OPTIMIZATION
Process fine-tuning

Advanced R&D ",

Consequences of
CMOS constraint

[Option 1 i [Option ][ Option [ Option 1_?1;&3:;;;”?
[Option 2] 2- from Si-wafer?

3- from SOl-wafer?.

! Option |
| iz Facet 2: hook building

8 o 1- Generate several search spaces (>>search efficiently one
TTmmmmmmmmmeee T problem space)

2- Prior K (or new K) generates mulitple search spaces

3- Plug the new into the old, change strategic vision by building

a continuous trajectory (in K)

4- Each hook becomes a base for new EAC

Concept Knowledge

CO : Image sensor for the next generation |
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Keeping
CMOS
process

OPTIMIZATION
Process fine-tuning

Advanced R&D "+,

Consequences of
CMOS constraint

Si-layer =

1- deposition?
2- from Si-wafer?
3- from SOI-wafer?,

Facet 3: milieu stimulation
1- CAC tends to discovers, legitimates, strengthens search
spaces (>>look into them)
2- prior related knowledge useful to design the experiment
3- Avoid premature debates (no « noise », no money)
4- Creates a milieu for future actions of the firm
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Main findings

Conceptual Absorptive Capacity Radical
Desorption / hook building / milieu stimulation Innovation

Strategy

Prior related

Sxena knowledge

knowledge

Mental models

Epistemic Absorptive Capacity Incremental
Value recognition / assimilation / application Innovation

BES Le Masson 2013 SKEMA

Path creation in a design
perspective: unlocking rules

Classical model of path Evolutionary, substitutive
creation (GGG'S) model of regimes in transition

e
Ievel 9 pressure on the « A weakened system is replaced by a new one

regime level (weaken the landscape
rules) el
° BUT Regime

level: rules,

— What happens at the ———
« regime level »? actors
— Models of regime transitions
= rules at the regime level for
regime change??? Niche level

RS Le Masson 2013 Telecom business school




04/04/13

Rules in a design perspectives

* Rules to design:

— Design theories as rules for
generating new objects and
new skills (with increasing
generativity) (see Le Masson
& Weil 2010; Hatchuel et al.
2011)

Rules to be creative in
industrial design: Bauhaus

Specific structures of the
knowledge base to go out of
the box! (see Forcing, see
Bauhaus teaching)
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An alternative model for regimes in
transitions

Table 1. Two models of regimes in transition(s).

Model 1: evolutionary, substitutive Model 2: generative, interactive

Interaction between niches  The weakened regime is replaced by =~ The regime contributes to the
and the regime a winning niche emergence of niches and
is transformed into a new
regime through synergies and
hybridisations
Rules Locking: stabilises one path, reduces  Unlocking: inhibits lock-in,
uncertainty generates multiple paths.
Actors Individual entrepreneurs with their Collaboration in the unknown
own strategy
System A weakened system is replaced by Actors work on the incumbent
one stemming from a niche system and on the alternatives in
niches

€ Masson 2013 Telecom business school
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Unlocking rules in ITRS

» Unlocking rules for managing niches at the meso

level
— Revealing and sharing challenges

— Monitoring and supporting niche expansion

— Structuring a set of alternives

 Unlocking rules for collective work at the meso-

level

— Handling divergent positions and negociating in the
unknown (« we are not picking winners and losers »)

— Collaboration and competition — why be fair?

€ Masson 2013 Telecom business school

From mainstream technology to wi
Lc |

Keep optical
lithograph

Smaller feature fabrication

Gutenberg-
like imprint Directed self

assembly

Nano-imprint

Printed Printed

gate length | BRETERERRTTY
= physical > physical
gate length gate length

Keep image Improve image
contrast contrast

Immersion
lithography

Dry
lithograph
One print
Per feature

Several prints =~ TR
per feature

|dest concepts

]

Photolithography quality =
« smallest image projected
« resolving capacity of the resist
« best image contrast

ls E-beam cost / Throughput Multi-beam
Nano-imprint related K

Knowledge accumulated up
to the last generation

Reflection optic at 10 nm
[ Feature size =k. A /NA |

g Controlled over-etch process

High performance resists

Overlapping images (double
patterning)

11
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«We are not picking winners or losers »q

(April 7, 2010 Workshop)

Before Discussion After Discussion
Nanothermal: Nanothermal:
»NW - PCM »NW - PCM

»Fuse/Antifuse Memory

Nanoionic Memory ; Redox Memory (tentative)

Electrochemical, Valence change
Thermo-chemical

Electronic Effects Memory:

Electronic Effects Memory: »Charge Injection
»Charge Injection »Mott Transition
»Mott Transition

»FE Polarization reversal == FeFET Family (?)

Macromolecular Memory == Macromolecular Memory

Case study

|nternational cclmulogg Roadmnp or Semiconductors| ‘m

6 ERD/ERM TG 4/6-7/2010 Barza, ITALY Workshop & FXF Meeting Work in Progress -~ Not for Publication

Critical research needs were identified

(1) ITRS Summer 2008 public conference

Regimes in transition with
unlocking rules vs locking rules

Evolutionary, substitutive Generative, interactive model
model of regimes in transition of regimes in transition

« Locking rul * Unlocking rules
S i - * Collaborating entrepreneurs (college of the
* Competing entrepreneurs )
ARyt epaceC Dyl newione * Ecology of concepts of socio-technical systems

Landscape
level

Regime
level: rules,
system,
actors

Niche level
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