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Part 1
The concept of innovation and
the definition of excellence in innovation







Miﬂm
1 Concepts and definitions

1.1 Innovation is not a linear process

The first problem which we must come to terms with is the discussion, something that we feel is
essential, of the “standard” concept of innovation in the national and international agencies. Ac-
cording to this concept it is a linear process, based therefore on the avant-garde results of scientific
research and the so-called “high-tech” competences that functionally and temporally precede the
industrial process.

This concept has been submitted to a critical analysis, also using empirical material, in the PILOT
Project, over the past three years. The straightforward observation which this critical revisitations
starts from is that there are companies that are not “high-tech”, according to the formal definition of
the OECD based on the Frascati handbook, which are highly successful on the economic level and
that are capable of putting new, reliable and profitable products onto the market; in short, com-
panies that have all the characteristics that Schumpeter attributed to an innovative company. Such
companies are often, even if not always, SMEs and in the vast majority of cases do not have a Re-
search and Development centre, nor do they have formal mechanisms intended for innovation; in
any case it is difficult to argue that they are companies whose development mechanisms are “sci-
ence-based”, i.e. dependent upon the application of scientific discoveries mediated by sophisti-
cated technologies. The number of companies in Europe that match this definition is rather large
and they provide a significant contribution to the GDP and to employment. Are these exceptions
that will gradually disappear or different mechanisms of innovation that teach us something about
the complexity and the variety of the innovation mechanism that actually exist?

If, as the Pilot project’s empirical findings, the answer is yes, then it is a matter of trying to broaden
the innovation concept in such a way that it will be congruent not just with the standard model but
also with these alternative paths. The advantage that accrues is that of being able to develop far
more realistic and flexible operative instruments and, something that is very important for us, viable
for the SMEs. Furthermore, if it is possible to have innovation that is not “science-based” and “high-
tech”, what type of wealth of knowledge, competences and organisational and cognitive processes
are mobilised in such cases? Are these artisan residues, useless in the upcoming scenarios, or
vice versa fundamental mechanism for every type of innovation, even those that are not incre-
mental, and if so, which are they? Finally, if such mechanisms exist which are the socio-
organisational and cultural conditions that foster their growth, their build-up and their development?

The last decade of organisational, psychological, economic and management studies has pro-
duced an important theoretical and cultural elaboration, as well as a significant collection of qualita-
tive and quantitative case studies that will prove helpful for us to answer these questions.

Let's go back to the main point, that is, the critique of the linear and formal character of the innova-
tion process. The main point, very briefly, is that

“There is no evidence supporting the argument that the high-tech economies are also the high-
growth economies. This suggests that different economies can follow different paths of economic
growth. Countries play different roles in the differentiated international economic system with clear
patterns of division of labour among the highly developed economies.

Based on these conclusions we would hypothesize that growth is primarily rooted not on the cre-
ation of new sectors but on the internal transformation of sectors which already exist and/or are
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growing, such as, the service sector. Overemphasizing the role of the high tech sectors seen as
isolated contributors to growth ignores this major dimension of change due to transformation in ad-
vanced economies.

Such oversimplifications are rooted in fundamental assumptions supporting modern research and
innovation policies, which by overemphasising the role of R&D in economic growth they often un-
derestimate processes of change and needs in those sectors of the economy with low R&D-
investments.”

1.2 Innovation is a multidimensional phenomenon

As we shall see later in greater detail, also on the grounds of the existing literature, it is not a ques-
tion of a juxtaposition between knowledge-based innovation paths as opposed to those based on
“‘making do”, but an extension of the concept of knowledge; “knowledge” does not exist but rather
plural forms of knowledge and does not exist of standard content of different forms of knowledge,
i.e. the scientific-technological form, but different possible contents. It is not a question therefore of
choosing for a knowledge society, privileging a certain kind of industry as opposed to others, but of
exploiting the unutilised knowledge potential in the whole of the existing sectors, without of course
waiving the chance for create new ones, both innovating them as such, and exploiting the often
unexplored functional relations between the different sectors and, in the actors themselves, be-
tween the companies that are “high-tech” and those that are not.

A first practical consequence is the multidimensional nature of innovation. This implies that in the

processes for the evaluation of excellence we cannot only consider the R&D indicator but it is ne-
cessary to consider other factors as well; for example in the PILOT project at least five or even six
were identified:

* R&D intensity;

* Design intensity, which includes a broad design concept including parts of what hitherto has
been included in the “D” of R&D;

* Technological intensity;

» Skills intensity (human capital orientation);

* Innovation intensity;

* Organisational set-up.

This is not the right place to discuss them at length, as you may refer to the original essay®, but the
need should be recorded for a multidimensional approach and also the fact that the degree of co-
evolution of the different “dimensions” of the innovation becomes a fundamental key in evaluating
the efficiency of the innovation paths, a key therefore to excellence.

We are thus driven, by these critical analyses, in the direction of those studies that put the stress
on the resources that the companies have at their disposal: in the first place the individuals’ know-
ledge, both tacit and formal, in order to achieve a competitive advantage of an innovative type and
on their capacity to know how to use it appropriately and strategically, the latter being something
that characterises excellence.

5 Kaloudis, A.; Sandven, T.; Smith, K. 2005: Structural change, growth and innovation: the roles of medium and low-

tech industries 1980-2000. Paper for the Conference “Low-tech as Misnomer: The Role of Non-Research-Intensive
Industries in the Knowledge Company”, 29-30 June, Brussels

Laestadius, S.; Pedersen, T.E.; Sandven, T. 2005: Towards a new understanding of innovativeness — and of innova-
tion based indicators. Paper for the Conference “Low-tech as Misnomer: The Role of Non-Research-Intensive In-
dustries in the Knowledge Company”, 29-30 June, Brussels
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In short, we can isolate two aspects of excellence:

a. The capacity to co-develop various dimensions, i.e. in practical terms, a certain number of cor-
porate “policies”;

b. The capacity to know and be able to use all the resources, in the first place the unused individ-
ual and available knowledge, both tacit and formal, in a clear and well-articulated strategic de-
sign. We refer to the theory of dynamic capabilities

1.3 First conclusion

Innovation is:
(a) a non linear process;

(b) a multidimensional phenomenon;

Excellence in innovating largely depends:
(a) upon the degree of co-evolution of the different dimensions of innovation;

(b) the availability of dynamic capabilities at corporate level.

2 The Dynamic Capabilities or the Dynamic and flexible expertise -
skills

The title already indicates the multifarious approaches possible to the issue of individual capabili-
ties — the “capabilities” of Zollo and Winter’, the “skills” of Le Boterf® , and a variety of contributions
on the skills linked to expertise, such as those by Meghnagi’ and Newell and Simon ' . To these
names we should add those of Dewey and Argyris.

2.1 Knowledge evolution

From the practical point of view the problem can be delimited in the following way:

In a very turbulent ambient subject to very rapid changes, the innovative and excellent companies
have, amongst the other possibilities, that of “science-based” innovations, the capacity to rapidly
gasp the important and/or strategic external changes and to restructure their operative behaviours,
besides their long-term choices. How does that happen, and what conditions foster such skills?

This Figure, taken from Zollo and Winter, is highly explicative:

Zollo, Maurizio; Winter, Sidney, 1999 — From Organizational Routines to Dynamic Capabilities — WP 99-07 — The
Wharton School University of Pennsylvania.

Le Boterf G., 2002 — Développer la compétence des professionnels — Edition d’organisation, Paris

Meghnagi, S., 2005- Il sapere professionale Milano, Feltrinelli, Milan

Newell, A., Simon H.A., 1972 — Human Problem Solving — Englewood Cliffs, Prentice Hall.

9
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Figura 1 — Knowledge Evolution Mechanisms
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The basic chart is a cycle that from a stage of generative variation, which is born from a combina-
tion of an impulse external to the company and some ideas, even in a tacit and/or embryonic form,
with its consolidated routines, moves from a stage of internal selection that explicitly evaluates their
potential. These first two phases are exploration and explicit phases of the external stimuli and in-
volve some cognitive processes in an important way. There follow two phases, the replication and
the retention, in which action typically prevails. The first action is the utilisation of what has previ-
ously been selected and leads to the reproduction of the routines, in the light of the context modifi-
cations — an adaptive variation, therefore, and the second, of explicit, is an action of experience
accumulation, in the new context, something that determines the new set of procedures, an action
of recombination, therefore. Cognitively speaking, the cycle moves, from right to left, in the direc-
tion of explicit forms of knowledge, well-articulated and codified, while from left to right, the know-
ledge tends towards tacit forms “as it becomes highly embedded in the behavior of the individuals
involved in the multiple executions of the task”."'

2.2 A definition

That having been said, what then is a dynamic capability? It is

“a learned pattern of collective activity through which the organisation systematically generates and
modifies its operational routines in pursuit of improved effectiveness.”"

Thus, for a company, to have that dynamic capability or not to have it is not a “target hit or missed”
with an isolated and singular act of creativity, but the availability, or non availability, of stable struc-
tures and/or operational patterns. It is not even an individual mechanism in a strict sense even if it
has been set off and conveyed by the people involved.

' Zollo, Maurizio; Winter, Sidney, 1999, op. cit., p. 7

2 ibidem, p. 10
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Zollo and Winter rigorously define the three mechanisms involved in this dynamic process: the or-
ganisational routines, the articulation and the codification of knowledge. Let’s look at these in de-
tail:

A. The organisational routines are distinguished into operational, and learning or search; for our
discussion the latter are decisive.

B. Knowledge articulation.

Knowledge articulation is for us essential because it consists in the implementation of a collective
learning mechanism that spins off from the chance for the individuals to express their opinions and
beliefs by means of a constructive dialectic discussion with others, even by contesting their points
of views. These forms of learning enrich the capacity to elaborate learning or search organisational
routines. This involves a specific organisational pattern which, in the first place, allows one to ex-
press oneself freely and, in the second place, to have time and place resources to allow this dialec-
tical interchange: the possibility, in other words, to organise discussion groups, seminars, etc..

From this analysis, therefore, accrue the minimum criteria for organisational specification that allow
for different organisational set-ups, respecting some criteria that can defined as part of the condi-
tions laid down for excellence in innovation. This part refers directly to the theory of Argyris on the
double-loop learning process that is intuitively comprehensible from the following chart:

governing action consequences
variable —p strategy o

f Single-loop learning

T Double-loop learning

and the consequent need to go from Model | to Model Il, what he called theories-in-use, that is ap-
proximately to say the routines. In short, Model Il can be summarised like this:

The significant features of Model Il include the ability to call upon good quality data and to make
inferences. It looks to include the views and experiences of participants rather than seeking to im-
pose a view upon the situation. Theories should be made explicit and tested, positions should be
reasoned and open to exploration by others. In other words, Model Il can be seen as dialogical —
and more likely to be found in settings and organizations that look to shared leadership. It looks to:

* Emphasize common goals and mutual influence.
* Encourage open communication, and to publicly test assumptions and beliefs.

» Combine advocacy with inquiry (Argyris and Schén 1996; Bolman and Deal 1997: 147-8)."

2.3 A highly conducive organisation

The specifics of the system thus become increasingly clear and well-defined. We can speak of a
set of conditions about the organisation that in brief are contained in the definition of highly condu-

B http://www.infed.org/thinkers/argyris.htm
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cive organisations'*, meaning by conduciveness the structural capacity of an organisation to allow,
for example, the activities indicated previously in Argyris’ Model Il, and specifically allowing the

members of an organisation to share a “mental space””.

Moreover, the ManVis study reaches similar conclusions. The study underlines, in line with what
has hitherto been said:

“Knowledge-based manufacturing needs a learning organisation: the experts endorse a com-
pany’s responsibilities for this issue, using own resources and developing individual organisa-
tion cultures. However, they do not see self-employed individuals as a realistic vision for manu-
facturing operations™°

But it also states that:

“There is a market tension between the low importance ratings on improving work-life balance
conditions, on one side, and the positive views on long-term competence development, on the
other side: therefore, the often-seen pre-requisites are rated lower than the preferred outcome
of competence building. Further debate on this issue is needed as adequate education and
qualification is seen as the most relevant barrier in this field."’

Thus going so far as to consider as prerequisites necessary for the realisation of such dynamic
capabilities as are capable of fuelling excellent innovation, not just the existence of a highly condu-
cive company or, if we prefer, capable of learning, but also of equilibrium conditions between life
and work that allow for medium long-term investments, by some individual and some companies,
in their working competences, which implies a reduction in the degree of working instability. We
shall be looking at this point in the next Chapter.

A highly conducive organisation can be described very precisely. The problem remains open of the
compatibility of such an ideal-typical organisation with the possibilities of the SMEs. The greatest
difficulty is the availability of sufficient resources to have the time and the spaces that allow for
these dialogical activities. In actual fact, these difficulties lead us back to our project’s general
problem: how to allow the SMEs to access the excellent behaviours hitherto reserved to great
companies.

The problem can be partially solved, as far as this specific point is concerned, if we hypothesise
forms of organised collaboration, within the scope of a cluster, a filiere, a sub-supply network, a
horizontal collaboration network between SMEs, etc.. Excellent examples are reported in the litera-
ture, for example Sweden ' and in the more recent research, for instance in PILOT the case of
BMS in Norway and Postillo in Italy; as a matter of fact:

“BMS collaborates closely with one customer from concept to finished product. Again, in the
case of the Italian firm Pontillo, the company is involved in constant product innovation, is capa-
ble of modifying extremely high-tech equipment and is closely involved in the design phase and

feasibility study along with its clients™”.

ManVis considers an essential strategy for the future to be that of the enterprise networks:

Garibaldo F. (1996), Workplace innovation: the making of a human-centred industrial culture, in Gill KS (ed), Human
machine symbiosis: the foundation of a human-centred system design, Springer, Berlin Heidelberg New York, pp.
449-452; Garibaldo F., Rebecchi E., Some reflections on the epistemological fundaments of an Italian action-
research experience, “Al & Soc” (2004) 18:44-67, SpringerVerlag, London, p. 53

' |bidem.
1 ManVis Report 2 — p. 53
7" ibidem, p. 53

Lundberg, M.: Tell J., From Practice to Practice: On the Development of a Network of Small and Medium Sized En-
terprises, “Concepts and Transformation” 2:1 1997.
' IPL team in Pilot Project — WP4 final report — p. 9

12
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“almost all experts believe that specialised SME networks which compete successfully in the

global marketplace enhance Europe’s competitiveness and employment rates™.

The Emilia-Romagna regional government at the beginning of this year created a specific innova-
tion centre (Pi.M.I.NET) devoted to boost networking among SMEs.

The aim of Pi.M.I.NET innovation centre is to overcome the fragmentation that typically charac-
terizes local productive systems with a large presence of small and medium sized enterprises by
supporting the creation of horizontal networks among complementary companies, instead of the
traditional vertical integration processes. This strategy will allow the valorization of existing syner-
gies between companies while maintaining at company flexibility. To this end, the Innovation
Centre will support processes of organisational innovation.

C. Knowledge codification

Knowledge codification, that is the production of written materials, of “tool boxes”, of decision
supporting systems, etc. is one of the explicit objectives of our project. What should be made
explicit is the fact that in the model of Zollo and Winter it is underlined that the codification is a
costly process in two senses. In the first place because it absorbs time and money resources, key
problems for the SMEs, and also because it tends to produce a greater “organisational inertia”. The
point underlined by the two authors, which for us is of great importance, is that the latter cost does
not automatically derive from the codification process but depends on a series of circumstances
that can be controlled. A good case in point is the IMP3rove project - http://www.europe-
innova.org/index.jsp?type=page&lg=ené&classificationld=4958&classificationName=Innovation%20Management&
cid=5128 — which will deal with the today need for companies to have the capabilities to manage the
process of innovation, from original idea to final product. Innovation management is not just a
means in itself, but is about developing and organising endogenous capabilities within companies
and translating them into competitive advantages and profits.

For small companies, which are often the most innovative, the challenge is two-fold. On the one
hand, they must satisfy the demands of existing customers; on the other, they need to keep
pushing the boundaries in the quest for new ideas and opportunities. Large corporations too have
dilemmas related to innovation. In order to be successful, they concentrate on their best customers
and their profits, trading in more sophisticated and expensive products and ignoring low-end
product niches which are less profitable. It is these niches that small start-ups can exploit in order
to take a share of the market from large companies. The recent success in internet phones is one
such example.

Many SMEs and young innovative companies do not possess the entrepreneurial skills needed to
exploit innovation successfully and survive in a competitive market. IMP3rove, Europe INNOVA's
innovation management project, is specifically aimed at supporting innovative companies in
overcoming these problems.

IMP3*rove aims to provide innovation facilitators with new and better tools to consult enter-
prises on innovation management issues. The project activities will support innovative enter-
prises, innovation intermediaries and financial as well as policy actors.

2.4 Capability building

Therefore, having seen the nature of the dynamic capabilities and some of their underlying mecha-
nisms, how can they be constructed according to Zollo and Winter?

2 ibidem, p. 17
2 See www.piminet.org
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“Dynamic capabilities emerge from the co-evolution of tacit experience accumulation processes
with explicit knowledge articulation and codification activities.”*

Very concisely this is a further reiteration of the need for systemic and stable structures and mo-
dalities.

What seems to be much more interesting for our project is the concept of Learning Investments
Function, i.e. an estimate of the joint functioning of the three mechanisms described in A, B and C.
As is obvious its minimum point is when the company only rests upon consolidated routines, grow-
ing in the case of articulation and reaching its maximum in the case of codification. By definition
our project reaches average and high levels of the indicated function.

What is interesting and not obvious is calculating whether and when, specifically for the SMEs,
such an investment is justified. Whether the set of arguments laid down here and put forward to
propose our project constitute a strong response and, instead, when it is necessary to address our
research and elaboration efforts.

Zollo and Winter provide a logical framework for dealing with the problem.

They take for granted what our project has assumed from the start i.e. that the situations in which
there are important changes and with a strong acceleration — conditions that today characterise
nearly all the European SMEs; furthermore, the situations in which the market positioning itself
suggests and explorative orientation as concerns the products and the services provided. On this
last point the essay will go back in greater detail in the next Chapter. A last class of cases is that in
which the variables are the frequency, the homogeneity/heterogeneity of the task experiences that
the company must deal with and their greater or lesser causal ambiguity, i.e. the clarity for those
who must carry out a task on what must or must not be done.

Zollo and Winter lay down three hypotheses on which we could work in the specific case of the
SMEs. Here they are:

H1 The lower the frequency of experiences, the higher the likelihood that explicit articulation and
codification mechanisms will exhibit stronger effectiveness in developing dynamic capabilities,
as compared with tacit accumulation of past experiences.”

H2 The higher the heterogeneity of task experiences, the higher the likelihood that explicit articu-
lation and codification mechanisms will exhibit stronger effectiveness in developing dynamic
capabilities, as compared with tacit accumulation.*

H3 The higher the degree of causal ambiguity between the actions and the performance out-
comes of the task, the higher the likelihood that explicit articulation and codification mecha-
nisms will exhibit stronger effectiveness in developing dynamic capabilities, as compared with
tacit accumulation of past experiences.”

These three hypotheses select broad classes of SMEs, i.e. those that have productive processes
characterised by:

a. Low frequency; i.e. short series
b. High heterogeneity; i.e. high variances
c. High ambiguity in the cause-effect relationship; i.e. scarce operational formalisation.

It is a matter of performing a careful reconnaissance as the project unfolds. The considerations of
the SIG 3 here find further supporting elements.

2 Zollo, M.; Winter, S., 1999, op. cit., p. 17
2 ibidem, p. 26
2 ibidem p. 26
% ibidem p. 28
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2.5 Second conclusion

Dynamic capabilities depend upon:
(a) Stable structures and operational patterns;

(b) a model of work organisation allowing people: I)to participate to dialectical interchange ( dis-
cussion groups; seminars; etc.); II) encouraging open communication and to publicly test as-
sumptions and beliefs; lll) to share a “mental space” in order to properly manage complex task
and problems;

(c) an adequate educational and qualification policy that can be measured through the Learning
Investment Function;

(d) a process of optimisation of the Learning Investment Function moving towards Production Or-
ganizational models based on I) short series; Il) high variances and Ill) scarce operational for-
malisation.

2.6 Measurement questions

Up till now 8 criteria and 6 subdivisions of some of the criteria have been listed. How to measure
these issues? A mere quantitative and parametrical analysis of these issues is not achievable;it
seems effective the foot print analysis scheme. It means to represent each parameter with a con-
ventional set of scores — for instance from 1 to 5 — on a chart; see figure 1; in this case quantitative
and qualitative measures can be used at the same time for different dimensions.

Figura 2 - Footprint analysisi example; measuring professional autonomy dimensions in a car factory

Azienda 10 L

Gli assi 3, 4, 5 sono stati riproporzionati da una scalaa 3aunascalaa5 aumnom@. N
e responsabilita

2

condizioni
esterne

5
condizioni
di crongruenza

modalita modalita
di cooperazione di cooperazione
nei gruppi nei team

2.7 SMEs and innovation assessment

A simple SWAT analysis scheme can sum up what is specific for SMEs in pursuing innovation.

15
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SWOT-Analysis: What are the issues affecting innovation (management) in SMEs?

Strengths

Weaknesses

Fast access to information via intranet
flexible organisation

huge potential to be leveraged (regarding em-
ployment)

Awareness at some SMEs of the lack and need
for innovation management

Owner is really interested in company (not only a
“financial” shareholder)

Many knowledgeable consultants

¢ Lack of willingness (change)

¢ Lack of resources, lack of delegation power
¢ Short term vision

¢ Lack of competencies and contact networks
* No existing innovation management

* Too shy to contact research institutes

* Lack of interest by managers on innovation
management

* Individual or family controlled SMEs may be
afraid to change or to grow

* Traditional
flexibility)

management approach (non-

* Low participation of SMEs to EC co-funded
R&D and innovation programs

¢ Difficulty for SMEs in exploiting the results of
R&D and innovation programs

* Lack in knowledge protection by patents

Opportunities

Threats

Profits for innovators

Innovative companies can be bought by big com-
panies

Large companies realize the importance of clus-
tering with innovative SMEs

Anticipate market changes
Push innovation to OEMs

Innovation as a resource for gaining competitive
advantage

* Globalization
* Lack of money for innovation (Basel II)

* No evolution, but changes of environment ->
death of company

* Non innovative SMEs tend to disappear soon

* Innovation requires more and more expensive
technologies

* Change in social structures, gap between rich
(want to work in multinational company)
and poor (is not able to run a SME) -> Where
are the entrepreneurs?

Competitive advantage obtained via innovation
can be difficult to be sustained with internal
resources (exposition to business riders)

3

Beyond Schumpeter: the nature of innovation

A third dimension, in addition to being holistic and multidimensional, is required; it is concerned
with the nature of innovation. As was pinpointed in the concept of open innovation by the CRF con-
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tribution, and as it is stated in many definitions, for instance the definition by Rothwell®® of the 5™
generation kind of innovation, innovation will become more and more the outcome of cross-sectors
fertilisation around broad “themes”. These themes cannot be simply deduced by technology trends
or sectional analysis, they comes from new and old complex societal demands not afforded at all
or inadequately afforded by the existing supply of goods and services; for instance the sustainable
mobility of people, namely in strongly congested metropolitan areas in Europe. These themes are
too complex to be afforded by a single branch or sector of industry, and from a single discipline;
they need interdisciplinary R&D and cross-sector innovation. So two more specific capabilities
should be built. The first deals with the capacity to tune the internal creativity, based on dynamic
capabilities, with societal dynamics, it can be called strategic thinking capabilities, the second
deals with the problem of operating in networks and can be called networking capabilities.

3.1 Strategic thinking

The arguments hitherto laid down come under the hypothesis that innovating consists in putting
new, reliable and the products onto the market, i.e. Schumpeter’s idea. So there are not ecological
considerations strictly speaking, nor of so-called social sustainability, meaning with this the set of
the issues classified by the international agencies as Corporate Social Responsibility (CSR). On
the more specifically labour issues in this paper we have so far proceeded inductively under the
entry: “organisational and systemic conditions that allow for and facilitate innovation”, but as is ob-
vious this is not enough in respect to the European social model that presupposes the existence of
a precise set of rules for the Industrial Relations (IR) and the presumption of achieving a high qual-
ity of work. Both as concerns the CSR, on the side of labour quality, and the IR, there is a copious
amount of literature available, and in any case, the decisions already taken within the scope of the
Union have laid down the constraints that every organisational reality must consider as a matter of
fact. We are left with the task of laying down the foreseeable consequences of the different
innovation models on the quality of work in the organisational, to set up models of excellence
which, all other things being equal, exclude any processes that penalise Work. As is stressed by
the experts of the ManVis report, it is initially a question of bridging the discrepancy between the
demand for competences and the disinvestment in the necessary conditions, so that it can all be
made possible.

The question is different if we introduce both the ecological constraint and those components of
CSR that concern the macro-social issues.

Indeed, if we introduce considerations of a macro-economic as well as social kind then it becomes
necessary to pose a series of questions:

1. Innovate what? The products, the processes, or both?

2. Innovate to achieve what? To generically satisfy a client/consumer irrespective of the nature
and the quality of the demand? Or vice versa establish the hierarchies of the objectives?

3. Why innovate? Generically, as a condition to be competitive? Or more selectively for a specific
configuration of competitiveness?

4. Who is responsible and how are the unexpected social consequences of the innovative pro-
cesses managed?

% Rothwell, R. (1977) "The Characteristics of Successful Innovators and Technically
Progressive firms", R & D Management, 7: 191-206.
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We can make some more analytical preliminary considerations on each one of these questions,
gleaning from them further criteria for a minimum specification of the requisites for innovative ex-
cellence.

We can, heuristically, consider two analytical segments: 1 and 2, and 3 and 4.

Innovation strategies

The need for product innovation

There is a broad consensus on the fact that in Europe there is at the same time a need for the in-
novation of productive processes, for the reasons illustrated in Chapters 1 and 2 of this report, and
of the products, for the deep transformations in progress in the international division of labour. And
it is the opinion of this research team that the true mark of excellence consists in the capacity to tie
together the two moments by developing specific synergies; such possible synergies are today de-
termined by the product innovation side. In short, it is not only a question of applying the latest for-
mula of in vogue management techniques irrespective of any other consideration, but of supporting
the product innovation elements with adequate and specific organisational innovations; this is a
particularly relevant consideration for the SMEs. Underlining the idiosyncratic elements does not
mean not considering a series of horizontal needs for organisational innovation, well-grounded in
the two previous chapters, but knowing that these horizontal innovations constitute a set of mini-
mum specification criteria, or if we prefer, a generative matrix, of solutions that are to be sought for
ad hoc and balanced as a function of the product strategies being pursued.

The dominant theme of the situation is the product innovation and this is motivated by the fact that
Europe’s market positioning and specifically that of some European countries — such as ltaly — is
no longer sustainable, given the constraints of the European social model, unless this is done
through a profound innovation in the relationship between domestic market and international mar-
ket, and the products and service offered on both markets. A realignment between the domestic
market and the outside market offers the opportunity to sustain, profitably, a process of product
and service innovation that transcends the models hitherto pursued.

The previous statements can be better illustrated with a few examples. The case of the automobile
is a very clear one. All the international agencies agree on the fact that there is an excess produc-
tive capacity installed in the sectors both at the European and at the international level. In 2005,
54.559.023: passenger cars were produced worldwide, of which 17.772.480 (32,57%) in European
plants and the new registration of passenger cars in Europe was slightly less than 15 million, it
means almost 3 million in surplus that should be sold outside Europe. If the worldwide production
of European brands is taken into consideration the challenge for European producers is even big-
ger; for instance in 2005 the production of passenger cars made by German manufacturers abroad
was up to almost 5 million, that is roughly half of the overall German production. In 2005 the
worldwide demand for passenger cars was 53 million vehicles. It means that there is a strong un-
balance among production and sales data while the pace of productive capacity building, by each
historical brand, is increasing in the attempt to widen the market share and therefore increasing the
plant’s utilisation rate and rising profit margins. The capacity installed is 80 millions cars per year.
There is on average a worldwide utilisation rate of the plants around 75%, which means an over-
price for the consumers; the average rate is the outcome of very different rates depending on the
producers and this is becoming a competitive factor in terms of costs or profits or both. In the
meantime new brands, mainly in China are increasing, mostly in joint ventures with western histori-
cal brands, new plants or expanding existing ones

Thus, if such a disequilibrium could not be resolved in the medium term, what does an excellent
process of innovation in the sector consist of? In the first place, of course, in the technological
search for engineering solutions that measure up to the energy crisis and the pollution problems.

18



"lg VA/
s
/A

This is the answer of the most innovative companies and of the research policies of the European
Union. Such a strategy, certainly a valid one, has an upper limit that is evident in the prices of the
products on offer, rather than in the costs for the producers, so that they can only be acquired by a
minority of the population, a substantially large minority in the rich countries, but negligible per-
centage-wise in the emerging countries. The percentage calculation does not take account of the
possible sales volumes, given that the minimum percentages in the populous countries are trans-
lated into substantial volumes in respect to the existing productive capacity, at least in the short-
term, but already in the mid-term this is a matter of opinion given the frenetic growth rate of the
productive capacity. So it seems reasonable for Europe to utilise the opportunity of stabilisation
and growth for European OEMs — and the relative profits — coming for the market growth in China,
India and other countries to develop a long term strategy based on:

1. maintain some strong specialisation such as the premium segment;

2. move the European sector in the direction of a sustainable mobility: a new generation of en-
gines, new mobility patterns (vehicles and services) for metropolitan areas, developing an eco-
logical dismantling cycle.

It is necessary to add that along this innovative line there is also room for the SMEs, actually for
the SMEs that are specially born to exploit these new technologies, such as the fuel cells, carving
out niche markets for themselves®.

So the pursuit of such innovation strategies and the possibility to identify positions of excellence in
such a field are not underestimated at all. Instead we want to identify a possible field of different
innovation, as a case of illustration of the previously expressed concepts and to introduce some
new ones. If, for example, we considered as a product of the car industry not the car itself, a pri-
vate four-wheeled means of transport with an internal combustion engine, but the mobility of which
the car would only be an instrument among the many possible, then many alternative possibilities
would open up, not only the ones already mentioned for replacing the internal combustion engine
with alternative systems of propulsion. Among these the idea of mixed mobility platforms seems
interesting, that is, not just based on the car and the traditional forms of public transport, and inte-
grated for the metropolitan areas™. Europe is a case of world importance for its structure based on
high-density cities and metropolitan areas, and a population that is increasingly sensitised to the
issues of mobility and pollution. The answer therefore to a public and private domestic demand,
both individual and collective of this kind, is capable of building a supply of products and services
on a global scale. Furthermore, it exemplifies another important innovation possibility deriving from
the collaboration between different economic sectors, such as that of the motor-car and that of
urban planning, between government systems and governance systems on a meso-territorial
scale. Indeed, the concept of platform for mobility implies a task to be done not only on the means
for mobility, but also on the architecture of the urban areas and on a synergy specifically designed
between two action strands.

The previous example makes it easier to represent more abstract concepts such as the chance to
have, around some great collective and/or individual demands of the internal European market the
convergence of companies from different economic sectors capable of constructing ad hoc re-
sponses and wholly innovative in terms of products and services; products and services that, fu-

27 Bardi, A.; Garibaldo, F., The automobile filiere in Emilia- Romagna: strategic positioning and the consequences of

the Fiat Auto crisis , in Garibaldo F., Bardi A., 2005, Company Strategies and Organisational Evolution in the Auto-
motive Sector: A Worldwide Perspective, Peter Lang, Frankfurt am Main, pp.331 - 375

% See the materials of the congress organised by IPL, CERIS and CNEL in Turin on 25th Octoberl 2002 entitled: Alter-
native Propulsions and the Car Sector: Possibile options, economic constraints and development potential. In partico-
lar, the paper delivered by Garibaldo F. “The means of transport and the flexible systems for mobility”, by Cervellati
P., University of Venice, “Impacts and implications for the cities” “; by Larrue, P. — INSTEAD, France — The role of the
public decision-maker from the case of the State of California.
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fuelled by the internal demand have the chance to present themselves competitively on the global
market. As is demonstrated by the case of the motor-car, in some of these new scenarios there are
not yet any size cut-offs to the entry of new actors, in any case the SMEs networks that cooperate
to organise complex responses are perfectly capable of entering these new markets. Furthermore,
innovation is not necessarily based on high-tech; in some cases the innovating element is the ori-
ginal combination of existing technologies and easy access, to supply answers to a collective
and/or individual demand that had not found, until that moment, an acceptable response. Within
such a perspective, above all for the SMEs, the idea of horizontal and vertical cooperation between
companies with different productive specialisations is essential.

If we consider the analytical block of questions 3 and 4 there come to mind further elements re-
inforcing what had been said with reference to questions 1 and 2. If indeed the global market is not
read as a place for a homogenisation of the compartments, a reason why everyone would compete
on everything, with the only difference being between those who have the control over the high-
tech and those who don’t, then we can identify segments in the world market, and the more such
segments are referred to the demand for highly specialised and complex products and services the
more they offer opportunities, on the one hand coherently with the constraints of the European
social model and on the other with the economic sustainability, for the reasons laid down in Chap-
ter 2, of productive models based on innovation as a structural fact and on the selection of a work-
force and organisational models based on innovation strategies. The very same ecological norms,
including the stricter ones, instead of becoming a constraint, in this scheme constitute an oppor-
tunity, given that the problems that find a solution through these norms are rapidly becoming more
and more explosive all over.

This argument seems wholly coherent with the elaboration of the SIG 1 - Innovation Strategies and
Processes - and namely with the scheme of the 4™ Generation of R&D Management.
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The open innovation scheme shows that innovation can come from the interplay of different know-
ledge and competencies, stored in different industrial sectors, and driven by an unfulfilled individual
and/or collective demand.

20



al"r?/”" /
s

3.2 Third conclusion

The excellence in innovation depends on the capacity to tie together process (it means also or-
ganisational) and product innovation by developing specific synergies; we label it as strategic
thinking . The driver of this process is product innovation.

Product innovation should be linked to:
I. a different mix of domestic and global market's demands;
II.  some big societal unfulfilled demands such as sustainable mobility;
[ll. addressing specific market segments.

IV. Eventually the basic idea of an interplay among different firms and sectors stress the rel-
evance of public supported policies and strategies — that is industrial policies — to transform
an accidental interplay in systematic co-operation. This is a critical point for SMEs.

3.3 Networking

We cannot go on, in particular as regards the SMEs, speaking of innovation by considering the

companies irrespectively of their being “situated”.”

The Table discussed in SIG 2 on innovation culture has outlined the nature of the relations:

SIG 2 approach — Innovation culture matrix

Company level Transactional Contextual
aspects aspects
Hard Infrastructure eLabs o] egislation
eLogistics eGeneral
oICT infrastructure
Soft eOrganization eServices eResearch system
eManagerial tools | eClustering eEducational
eSupply chain system
eIndustrial
relations

eFinancial system
(venture capital,
private agency)

Intangible eValues eKnowledge eWork culture
eBeliefs system (Know eIntercultural
eBehaviours why. how. when) | dynamics
e Attitudes eIndustrial
eCustoms atmosphere

We thus have both the transactional aspects and the contextual ones that characterise the condi-
tions of a company as a situated reality.

2 Garibaldo, F.; Jacobson, D. 2005 : The role of company and social networks in low-tech industries. Paper delivered

for the Conference “Low-tech as Misnomer: The Role of Non-Research-Intensive Industries in the Knowledge Com-
pany”, 29-30 June, Brussels
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As concerns the transactional aspects the processes undergoing change in the division of labour
have pushed many authors to speak of a New Division of Labour (Eksted, 2004) in which a com-
pany becomes part of a “wider system, such as networks, clusters, industrial districts, innovation
systems, knowledge blocks, etc.]'’. Thus new forms of industrial organisation arise amongst which
the project-based organisations, forms that are relevant to the SMEs. In these cases we have:

“The expansion and spread of project-based organisations challenge the traditional industrial
structure. The activity of these organisations is in most cases closer related to its customers than
is the case in industrial organisations. As already mentioned, it is not unusual that the seller and
the buyer work on the same project. The "exit" mechanism of the market is to a noticeable extent
being replaced by "voice", and sometimes even by “loyalty”, which is a third and more intimate
category in Hirshman's model. Most transactions are preceded by negotiations. Some of the more
successful companies have developed sophisticated negotiation methods to handle the "voices" of
their customers. The multinational contractor Skanska performs most detailed contractual discus-
sions with its subcontractors and customers. High negotiation costs in the early planning stages
of a project will be reimbursed if it contributes to fewer mistakes when the whole production appa-
ratus is involved later on (Ekstedt & Wirdenius 1995).”' These considerations must be encom-
passed within the general project scheme; it is evident that this new division of labour is perfectly
suitable to support a concept of open innovation and of strategic thinking also for SMEs.

SIG IV report indicates the innovation factors at the transactional environment level:

» Strong support on regional, national, European levels;

* Socio-economic policy supporting innovation (grants, subventions);

* Networking (clusters, supply networks, technological platforms);

* Innovation culture — public awareness, recognition;

» Strong support for joint ventures and collaborative efforts that develop and commercialise inno-
vative solutions;

* Innovation awards.

For the contextual aspects, bearing in mind the previous analysis, we must underline some critical

aspects that we ought to deal with:

(1) According to the PILOT project: “Another policy problem is the circulation of knowledge. Low
and medium-tech firms are actually utilising high tech knowledge in original and often informal
ways. To facilitate these processes of knowledge exploitation the presence of a dense network
of institutions favouring knowledge circulation is critical. The policy problem is, therefore, to
support capacity-building for low and medium-tech SMEs to access knowledge resources in
a critical and selective way. Policies for the support of knowledge circulation and capacity
building for low and medium-tech SMEs can also be implemented through networking tech-
niques. In this case, the network is not a functional-operative scheme for the delivery of pro-
ducts and services, but a way to cooperate on specific goals. Shared facilities for product in-
novation or a policy coalition lobbying for particular policies, for instance specific vocational
policies to strengthen the labour market, are examples of this kind of network.” This argument
also applies in general to the SMEs. The idea of innovation through the SME network of the
line of the SIG IV. The SIG IV report stresses the advantages of networks and/or clusters for
SMES saying that “the manufacturing networks combine some good characteristics of large
companies, such as critical mass, competencies, development potential, economy of scale,
vast capital, etc. with advantages of SMEs, such as entrepreneurship, niche products and
markets, flexibility, responsiveness, adaptiveness, etc.” It is also arguing that” theoretically,

30 Ekstedt, E. — The New Division of Labour — paper presented at the Japan Workshop on Corporate Social Respon-

sibility & Changing Wage Systems — the Role of Trade Unions — Hitotsubashi University, Tokyo; Japan, November
26" 627 2004

3 ibidem, p. 9
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clusters / networks are complex adaptive systems (no mathematical models available, we
have to work with non-linear, stochastic, non stationary systems and with uncertainty )”. In the
circulation of knowledge we should include the problem of training; from what has been said in
Chapter 2 there emerges the key role of training investments which, according to ManVis, can
only be medium and long-term. The duty must first of all shouldered by the companies, within
the scope of the calculation of the investment function, in order to avoid free raiding; in spite of
that public policies remain essential, not so much for financial reasons but to determine the
educational institutional picture that valorises the importance of this investment fostering new
methods and approaches (forms of adult education, network support to training, including indi-
vidual training, etc.). the ManVis project underlines some aspects relating to the corporate
level and to process innovation: “The majority of the experts assumes that education and
qualification are the barriers for a realisation of the following statements:

* SO015: Self-managing teams with a wide range of tasks, including planning and con-trolling,
are widespread in the shop-floor organisation of production (80% of respondents).

* S053 Knowledge based manufacturing leads to a share of less than 10 percent of unskilled
labour in the workforce (80 percent of respondents).

* S021 Companies promote the sharing of knowledge amongst individuals through the estab-
lishment of a communication friendly organisational culture and the provision of communi-
cation channels across formal structures (77% of respondents).

Two statements of the strategy, organisation and management section and one referring to the

working conditions section are estimated as being difficult to realise because the level of em-

ployees' education and qualification is regarded as insufficient.

Interestingly enough, four statements of the section strategy, organisation, and management
are among the top five ranks. Thus, in order to realise new organizational concepts comprising
higher qualified and more diversified employees such as self-managing teams or knowledge
compaz}rzlies, the qualification of the employees is apparently estimated as being not high en-
ough.’

Today’s financial system, on the eve of Basle I, an extremely critical element in the SME
situation, above all in the hypothesis of a circuit of excellence for the SMEs; this presupposes
easy access to credit even before highly innovative forms of medium-term investments.

The local social and institutional context plays an essential role in sustaining innovative excel-
lence. According to the results of the PILOT project, for example, for a balanced dynamic be-
tween global and local, local policies operating on all sets of “environments” to which a firm
belongs, aiming at the creation of public goods supporting the innovation process must be
stressed. Clusters and fragmented economies need strong intermediate institutions and insti-
tutional infrastructure to provide local collective goods. To set up such institutions the positive
combination of the vision of the public bodies and the interests of the stakeholders (collective
actors) are important factors. The crux of the argument is that technological evolution and in-
novative capacity evolve, among other things, as a result of the social context. Generally firms,
and particularly small and medium Low Medium Tech firms, are highly sensitive to the solidity
of the institutional set-up both of the national and the sub-national specific dimension. “Solidity”
here means a mix of physically available infrastructures, and educational, vocational, know-
ledge creation, diffusion and brokerage facilities and institutions.

32

ManVis Report 2 . pp. 19-20
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4

Summing up

Summing up the conclusion of the first part of this paper on the “definition of innovation excellence
in Europe” this is our understanding of the problem:

1.
2.

Innovation is a non linear, multidimensional and dynamic phenomenon;

Excellence in innovation strongly depends upon two basic factors: a) the capacity to co-
develop various dimensions, i.e. in practical terms, a certain number of corporate “policies”; b)
the capacity to know and be able to use all the resources, in the first place the unused individ-
ual and available knowledge, both tacit and formal, in a clear and well-articulated strategic de-
sign. The key factor is an integrated and coherent set of policies and practices;

These two factors are fully developed in organizations able to mobilize the dynamic capabilities
of their people; this theme can be labeled as the conducive organization theme;

Excellence in innovation means also to go beyond the existing competitive path — to be more
efficient in the existing set of products and services — and to create a brand new set of products
and services able to fulfil existing not satisfied societal demands;

Organizations don’t operate in a void and their performances are strongly influenced by trans-
actional and contextual factors. As to the transactional factors, a key problem is how to man-
age the new division of labor in which a company becomes part of a “wider system, such as
networks, clusters, industrial districts, innovation systems, knowledge blocks, etc”. As to the
contextual factors, key elements are the existence of systems of i) circulation of knowledge, ii)
of capacity-building for low and medium-tech SMEs to access knowledge resources in a criti-
cal and selective way, iii) policies for the support of knowledge circulation and capacity building
for low and medium-tech SMEs can also be implemented through networking techniques, iv) fi-
nancial managing capabilities support, v) local integrated policies.
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Part 2
The main pillars of excellence in innovation:
definitions, examples and available tools
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5 Introduction

The main pillars of our platform are:
1. A conducive organisation allowing people to develop dynamic capabilities, that is to achieve:

a. Transformative capability is the “enduring ability to transform available general know-
ledge/competence into plant/firm/task specific knowledge and competence.”

b. Configurational capabilities is the “enduring ability to synthesise novelty by creating new
configurations of knowledge, artefacts and actors.”

A conducive organisation should be built starting from some critical success factors such as:

hygienic, physical and ergonomic factors;
social relations and organisational factors;
knowledge and competence management;
human factors management.

cowp

2. Strategic thinking capabilities; the capacity to tie together process (it means also organisa-
tional) and product innovation by developing specific synergies. The driver of this process is
product innovation. Product innovation should be linked to:

l.a different mix of domestic and global market's demands;
II. some big societal unfulfilled demands such as sustainable mobility;
Ill.addressing specific market segments.
IV.Eventually the basic idea of an interplay among different firms and sectors stress the rel-
evance of public supported policies and strategies — that is industrial policies — to trans-
form an accidental interplay in systematic co-operation. This is a critical point for SMEs.

3. Networking capabilities.

Organizations don’t operate in a void and their performances are strongly influenced by trans-
actional and contextual factors.

As to the transactional factors, a key problem is how to manage the new division of labor in
which a company becomes part of a “wider system, such as networks, clusters, industrial dis-
tricts, innovation systems, knowledge blocks, etc”.

As to the contextual factors, key elements are the existence of systems of
1. circulation of knowledge,

2. capacity-building for low and medium-tech SMEs to access knowledge resources in a criti-
cal and selective way,

3. policies for the support of knowledge circulation and capacity building for low and medium-
tech SMEs can also be implemented through networking techniques,

4. financial managing capabilities support,

5. local integrated policies.
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6 A suitable organisation for European excellence in innovation: the
definition of a conducive Organisation

6.1 Adapting vs. shaping

It seems to us that an extreme simplification of reality such as this antithesis of two basic patterns
of action, adapting vs. shaping, can be useful for heuristic reasons; it does not describe reality,
normally more ambivalent, but it helps to grasp the dominant patterns of real life. What we mean
by adapting is a label for a class of different actions basically built on the belief that change must
be introduced and mastered by experts, owners of a positive knowledge, either scientific or techni-
cal, and therefore other people must be taught how to come to terms with the new reality starting a
process of adaptation. Today's quest for creativity and mental flexibility and ingenuity strongly
clashes with adaptation, as a passive and manipulating process, for realistic reasons: normal hu-
man beings are strongly affected by this pattern and the main faculty to be jeopardised is creativity.
In last decade research on creativity this phenomenon has been described many times, for in-
stance in the research into the creativity of the product development department of Barilla workers
(IRES, 1994), the researchers found: “(...) the presence of trust in the group that reproduces its
presence in the work, allows us to state that the latter is organised in such a way as not to under-
mine, or undermine significantly, the trust that each individual has placed in it”, and the participants
in the research expressed this feeling like this: “ (..) a person expresses himself at his best, freely
(..) if he doesn’t always feel judged, touched by what is said (..) if he feels he is in the realm of pur-
poseful freedom (..) which means that if someone says something that is not shared by the others
he doesn’t feel that he has his back to the wall (..) even if he says something stupid (..) the atmos-
phere here is reassuring, so it enables people to express themselves better (..). Besides, we can
also focus on trivial things, because until something has actually been shown to be trivial, it just
isn’t like that (...).”*

More recently, in research on software factories people writing software were asked to describe the
role of knowledge and creativity in their work and if these role was acknowledged; this is synthesis
of many different answers:

Knowledge and creativity are both important but while direct, specific and concrete actions may be
performed on the former, development actions are more indirect on the latter. In any case, their
creativity is completely different from the styleme of the “creative”, like the advertiser, for example.
Knowledge is the direct function of the investments that a company allocates to training and there
are many obstacles to achieving a good level of investments: in the first place the markets and the
economic constraints that stem from them; all of this means that the investments in training are not
continuous, but cyclical which, in given moments, privileges some to the detriment of others. So
there is a divergence between the needs of the individual for whom training, that is to say know-
ledge, is vital and the corporate cycles; it would be necessary to shift the equilibrium in favour of
the individual because in the long-run this is an advantage for the company as well.

The greatest obstacle to this prospect lies in the outsourcing practices linked to the short-termism
of the employment contracts. Indeed, the idea of buying the competencies required just-in-time,
exactly when they are needed, prevents the company from stabilising and internalising new skills,
thus hampering their development, and in the long-run, also depressing the professional develop-
ment of the stable workers seeing that the philosophy of investments with immediate returns is tak-
ing root. Fortunately, this is not yet the situation of “A firm” although they do fear these develop-
ments that are so widespread nowadays. Stability is correlated with the growth and the accumula-
tion of knowledge, something that is strategic to their work. Creativity largely depends on doing

33 Barilla case study report, Ires Materiali,

28



"lg [ 4) /
X
/A

new things, from being obliged to deal with new problems in day-to-day practice, but at times prob-
lems of industrialisation become a constraint to this possibility as, in the short-run, it would appear
to be more convenient to keep the individual in the same job for a long time.**

More generally, it can be said that even if it isn’t possible to explain the single creative act, it is le-
gitimate to formulate hypothesis on the environment that can encourage it. Trust, as observed by
many, derives from a solid environment and, in turn, allows for the emergence of the thought of the
primary process, the premises for creativity.

So adapting is a term to describe the as is the situation and accordingly, shaping a term for the fo
be situation. Shaping means the active attitude, that is the bilateral process of adaptation of peo-
ple to changes coming from outside the world of their experience and of the environment to their
cultural, inheritance, willingness, needs, etc... We can sum up all this under the label: a conducive
organisation, that is an organisation designed to support the process of shifting towards the to be
standard.

Bender & Laestadius (2005)* distinguish two analytical dimensions of innovation enabling capabili-
ties:

Transformative capability is the “enduring ability to transform available general knowledge/
competence into plant/firm/task specific knowledge and competence.”

Configurational capabilities is the “enduring ability to synthesise novelty by creating

new configurations of knowledge, artefacts and actors.”

That is a different wording for the same kind of dynamic.

6.2 Critical success factors of a conducive organisation

The critical success factors of a conducive organisation are:
A. Hygienic, physical and ergonomic factors;
B. Social relations and organisational factors;
C. Knowledge and competence management;
D

Human factors management.

A. Hygienic, physical and ergonomic factors

The European Agency for Safety and Health at Work **(http://europe.osha.eu.int/about/agency) in
Bilbao can help in identifying good practices, beyond the accepted international standards, to cre-
ate a suitable workplace for each activities.

34 Bolognani, M.; Fuggetta, A.; Garibaldo,F. — Le fabbriche Invisibili — Meta,Edizioni, Roma, 2002 — p. 107

3 Bender, G./ Leastadius, St. (2005): Non-science based innovations. On capabilities relevant to generate

profitable novelty, Paper in the project “PILOT: Policy and Innovation in Low-Tech” (www.pilotproject.org ).

3% Whose goal is “In order to improve the working environment, as regards the protection of the safety and health of
workers as provided for in the Treaty and successive Community strategies and action programmes concerning
health and safety at the workplace, the aim of the Agency shall be to provide the Community bodies, the Member
States, the social partners and those involved in the field with the technical, scientific and economic information of
use in the field of safety and health at work.”
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B. Social relations and organisational factors
Some sub-critical factors can be identified accordingly to the general definition:

a. Procedures, time and methods for cooperation;

b. Professional autonomy and responsibility;

c. Procedures, time and methods for integrating newcomers and young people.

d. Organisational framework supporting cooperation, responsibility and social integration
The sub-critical factor d) will be considered in its interaction with a), b) and c).

Cooperation

The kind of social cooperation within a group of people carrying out a common goal can vary con-
siderably. Social analysis alone is unable to assess both the reason for the success or failure of
team-working and the nature of group dynamics within teams. It is therefore necessary to turn to a
psychological perspective. First of all, this perspective highlights the nature of the interaction:

There is a sociological and a psychological definition of the group ... which is very different. In the
first instance, we have a description of those activities and actions that are accomplished at the
group level. Vice versa, the psychological perspective is more oriented towards the description of
what happens in the group at the mental level. It not only takes account of the actions that take
place in it but also of all the mental parts that are activated by being in the group, whether they are
of a rational or emotional kind.’’

At the first stage of group working, there is inevitably a series of resistances that hamper the work
itself. These resistances have been catalogued and described in various ways; some are
well-known (for example, dependence, pairing up, attack and fleeing). Instances of these occur in
all the work groups... In short, it may be said that when defences are triggered in a group, the col-
lective gg:tivity is compromised; the group functions as a group work only when the defences are
absent.””.

From a psychological perspective, it is possible to describe the following factors for group-working:
a. The existence of a definite theme, an exact goal.

It seems obvious but 'each one of us brings everything of himself to the meeting he/she is tak-
ing part in his/her personal and family problems, etc."”. There needs to be an authority to see
to the agenda and ensure it is achieved. Regretfully, this means that the group-work is not in
itself as democratic as someone might think it is.

b. There must be a leader.

Once the above two conditions are achieved, this does not necessarily mean that the work-
group will become effective. It depends on many other conditions, which are dependent on
both the social environment and the vision of the organisation. Two primary issues arise:

1. the possibility of transforming the context by the group; in many cases, however, the envi-
ronment can impede the activities and the goal of the group (adapting vs. shaping);

2. group work is basically a functional activity, illustrated by the following:

37 Rebecchi, E. —Difficulties and Potentialities of Group Work — Al & Society, vol. 8.3
3% ibidem
% ibidem
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... the group's work is essentially heterogeneous as it combines different experiences of a more
complex knowledge... The group work questions Taylorism because it not only establishes that the
duties broken down by Taylorism must be reassembled (the so-called 'reparative' aspect), but sug-
gests that group-work modalities must be utilised in order to realise creative and complex jobs.”

This is what we can call a shared mental space, that is the cooperation of people to deal with
complex jobs.

Team setting

It is possible to see a strong convergence between the sociological /organisational perspective,
and the psychological perspective. The empirical evidence supports this kind of close relationship
between the scope of creativity and self regulation, as being the main reason for team-working. It
also determines the degree to which the advanced group working paradigm can be implemented.

The analytical digression on the nature of team-working has been influenced by our bias against
the very simplistic concept of 'team-working' which is prevalent among social actors and policy
makers. The basic concept seems to be that team-working is only a matter of social and organisa-
tional engineering: what in the old organisational model was designed as being divided, in the new
model it has to be integrated. According to the analysis above, the setting up of teams in the
socio-organisational perspective means to jeopardise the old structure as a whole and this is very
difficult to attain and requires a large coalition of forces within each organisation involved in the
process of change. This process will take a very long time because it will change the daily life of
the organisation which is the solid base of the organisation. It will also interact with all social fea-
tures - visions, values, culture, vested interests, and will involve all levels of analysis and action -
micro-, meso- and macro. It means that setting up teams cannot be taken for granted and defined
a priori.

We thus have two problems common to social research and psychological research: what are the
conditions of reality that foster the onset of co-operative working models based upon a shared
mental space and how should the organisational structures be interpreted?

On the grounds of the outcomes of the previous argument we can posit a very strong hypothesis:
teams are a meta—level of organisational development; in other words teaming is a state of
functioning and not a permanent feature of an organisational structure. What we mean is the ca-
pacity of an organisation to allow and to support a “call to life” of shared mental spaces as the
very modern form of co-operation. From a practical point of view it implies that what should be in-
quired to assess an organisation and what should be developed to improve an organisational re-
ality is not the very existence of permanent structures called teams but the structural conducive-
ness of the chosen organisation to allow the level of functioning called teaming. It could also be
demonstrated, on the ground of empirical evidence, that there is an inverse relation between the
degree of organisational embedment of team-working and its effectiveness. It doesn’t mean that
the organisational structure is irrelevant because it must be conductive so it must be a requisite or-
ganisation, requisite for our purpose. There is not the one-best-way, the real conductive organisa-
tion, there are, indeed, a set of binding criteria defining a space of the possible variety of such an
organisation. This space is not shaped and bounded only by the conductivity criterion but from
broader criteria referred both to the different societal levels (analytically) and to many different so-
cietal goals (practically).

So our way of reasoning can be summed up, in a practical perspective, in a scheme based
on different levels and tools. Our general purpose is to identify a social framework, shared

“ ibidem
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by social actors and sensible to individual’s quest for autonomy and creativity at work, to
create a new breed of organisations.

Examples

There are clear examples of it. For instance, as illustrated in one of the papers from the European
funded PILOT project (financed within FP5 Key Action Improving the Socio-economic Knowledge
Base (HPSE-CT-2002-00112) *' the example of a German paper mill with approx. 100 employ-
ees8 may stand as a prototype:

for a systematic improvement of transformative capabilities in the paper & pulp industry. In general
the innovation processes in this sector can be differentiated into two phases. There are periodic
fundamental innovations, which are always connected with very high investments in the devel-
opment — or better: the purchase — of a new paper machine.

Such a ‘break-through’ is usually followed by a series of incremental innovations, which are addi-
tionally needed to yield the maximum return of the high investments of the past. Apart from im-
provements of the paper-quality, innovations oriented towards an enhancement of productivity or to
lower costs are largely prevailing in the dominating field of mass-paper production. As in the late
90ies during the new economy boom the demand for newsprinting paper increased significantly,
the analysed paper mill thought of enhancing their production capacity in this sector. After the idea
was given up to modernise an already existing company site it was decided in 2000 to found a
legal independent subsidiary and thus to build up a totally new plant with extraordinary modern
machinery and rather innovative organisational structures in the green field. Within the process the
paper machine plays an outstanding, central role. Modern ones are up to 140 metres long, up to
25 metres high and can produce 1900 m/minute of paper. Hence the key challenge in this industry
is to adapt all other productive factors hierarchically to the paper-machine. According to the com-
pany’s business strategy requiring total productive maintenance the production process is charac-
terised by a very modern and innovative work organisation. The huge paper machine is operated
in a five shift system, each shift consisting of 14 workers, who run the whole production line. Each
shift can on its part be further differentiated into four teams of three and one team of two — whereas
each team is responsible for a specific segment of the paper machine. The different shifts and
teams operate — in contrast to the usual very hierarchical work organisation in the paper industry —
relatively autonomously and self-responsible. For example the change of the shifts is organised by
the respective shift personnel themselves. The workers in a team have different, distinct qualifica-
tions. In general one is a paper-maker, one is an electrician and one is a mechanic. Such hybrid
team qualifications are necessary, as the teams have to fulfil an extraordinarily wide range of vari-
ous tasks and activities. Quite remarkably each shift is namely not only responsible for the running
and operating of the machine, but also at the same time for its maintenance.

The reliance on the knowledge of its workers is foremost reflected by the fact, that only skilled
workers are employed. Thereby it is interesting, that only a minority of the workers are explicitly
trained as paper-makers or could yet gain any practical experience regarding paper production,
when they started to work in the company. Because of this lack of practical experience resp. know-
ledge, the new workers were sent for four months to another paper plant of the company before
they began to work at the company. There they could gain by various training-measures the ne-

4 Organisational learning — knowledge management and training in low tech and medium low-tech companies —

Contribution by Holm-Detlev Kéhler ,Foundation University of Oviedo, and Klaus Schmierl, Institute for Social Research
Munich,

to the conference

Low-Tech as Misnomer: The Role of Non-Research-Intensive Industries in the Knowledge Economy

Brussels 29 + 30 June, 2005
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cessary basic (practical and theoretical) knowledge about paper production. Apart from the paper-
makers most of the workers were initially skilled mechanics, electricians or chemical workers. This
specific composition of the work force is not so much a result of recruitment difficulties — though
there actually existed serious problems — but much more a consequence of the company’s special
work organisation. The model of integrative maintenance namely requires hybrid qualifications —
within the entire workforce and even within the single work teams. Furthermore it was aimed, that
by the implementation of these teams a flux and transfer of knowledge is enabled.

Thereby a reciprocal training-on-the-job of the employees shall be initiated, in the sense that for
example the mechanics train the paper makers regarding the maintenance of the machines, while
in turn the paper makers impart their paper-specific knowledge to their colleagues. Finally, the rel-
evance of this internal source of knowledge is reflected in the efforts the management undertakes
to promote learning processes. For example a specific collective agreement regarding the work-
ing time was implemented at the plant. Whereas the weekly working time in the paper industry is
usually 38 hours, the workers of the company must work 39 hours. In the additional hour the em-
ployees are obliged to take part in on-the-job training — e.g. to learn to operate on different sections
of the paper machine.

Thereby it is striking, that the concrete proceedings of this training are not determined by the man-
agement. Much more the complete training — even the timing — is organised quite autonomously by
the employees. Only its content is reconciled with superiors according to production necessities
and the company’s business strategy.”

A second case in point is Invenio’s hierarchy and project-group system

Invenio is an international operating company with locations in different countries. All locations
have the same structure and kind of team working. All teams use the same quality handbook and
as result of this the same processes and standards of documentation. The teams are leaded by a
team leader and have different sizes, normally between 1 to 12 persons. The team Manager is be-
ing responsible for all parts of his own profit center. The teams are specialized for example working
for special branches or customers or depending on the service they provide, like the Digitizing
team only does digitizing projects or the team for gearings in Risselsheim only works for the Pow-
ertrain GmbH of Opel. The size of the team depends of the markets situation and is not fixed. In
the history of Invenio the number and size of the teams did change very often. Every employee of
one team has to be able to change the team or the location, having a short introduction phase,
than starting to do the job in a new team. This flexibility of changing teams and work is a must to
stay competitive in market.

Because of the bright service of Invenio and the specialization of the teams, the employees often
have to work together with another team of the company. In the locations you often find open-plan
offices to work in. The whole team is sitting in one room and if possible also the leader is in the
same room or very near to his group. Therefore all the employees know each other very well and
they way and time to get necessary information or decision from the manager is very easy and
fast. Also the working places are structured to each other, 4 tables are standing together. The four
persons sitting there are looking direct into the face of the others and may ask questions or start
discussion without having to leave the place. On the other hand Conference rooms can be used by
all employees to have separated discussion. The history shows that the more rooms a location has
and less people are sitting together in one room the communication is getting worse. The company
provides always new technologies to share information. In Germany all locations are connected to
the same data server. Personal meetings, net conferences, e-Mails and telephone are the normal
ways of communication.

2 |bidem, pp. 18-19
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Internal Culture considering the example written philosophy

Whether working in a large or middle-sized company the employees should get information about
the corporate strategy. Invenio is certified by DIN EN ISO 9001:2000 and publishes on its intranet
a quality management handbook with the companies goals, vision and processes. Moreover infor-
mation and procedures which are not ISO relevant are stored in a special organizational handbook
which is also on the net, accessible to all members. Here the employees find, for example all tele-
phone lists, contact persons, rules in the specific locations and so on. One document shows the
corporate philosophy, which was defined by the COO years ago. Split into short sentences the
COO defines the way of working together and the attitudes an employee should have.

Figura 3 - Elements of company culture

m Elemente der Unternehmenskultur (1)

Sinngebung und Visionen
Verantwortungsiubernahme, Vorausdenken, Identifikation

Mitwirkungsméglichkeit
Der eigenverantwortliche MA als Teil des Ganzen

Konstruktive Riickmeldung
Sach-/verhaltensbezogenes feed-back, Motivation, Kreativitat

Persdnliche Wertschiatzung
Soziale und emotionale Integration

invenio-Fiihrungskraft als Vorbild
Fachliche Kompetenz und menschliche Integritat, Vertrauen

Kunden- und Wettbewerbsorientierung
Wir leben von der Zufriedenheit unserer Kunden

invenio
ENGINEERING SERVICES

Beginning with the Visions, like assuming responsibility and to think ahead, the document lists dif-
ferent themes. In a short sentence the headlines are described like the headline “possibility of
workers participation” is explained as the employee having sole responsibility as part of the whole
organization. Self-evident points were shown for example customer and competitive orientation,
but also the culture of lifelong learning and to see Problems as challenge. The document is binding
with all employees on all levels. Starting in the company the new employee is informed about this
content and he or she can read it whenever it is necessary. The employees who get this informa-
tion, especial young ones feel very well, because of the possibility to criticize, to ask and to do
faults without getting trouble at the first time. Moreover they see the chance to think creative, to
discuss solutions and to bring forward something until result. Also they recognize that they have to
take responsibility for the result of their work. To publish this information and to control the per-
formance is one of the critical success factors of Invenio.

Tools

Having defined what cooperation can be about it is quite evident that in this case, as in the case of
professional autonomy and responsibility, there are two sets of tools to be designed: one to gauge
the actual operative situation from the point of view of performance and one to assess the enabling
conditions. The final assessment is the combined evaluation of both.

Secondly it should be defined a set of tools for a self assessment of the specific organisation,
therefore a simple, easy and not much time consuming scheme addressed to the owner/s and /or
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the manger/s of the organisation. After this stage, in order to start an actual process of change a
more in depth analysis will be required involving also all or relevant parts of the employees.

Self assessment
A check list:

A. Performance factors

1. The rational of the cooperation scheme existing in the firm. Is there a scheme more ori-
ented to cooperation among people carrying very different tasks and with different profes-
sional competences or more oriented to people performing quite equal tasks with very simi-
lar skills?

Was it a top down decision or were people some how involved?

Is this practice only restrained within the boundaries of a corporate function or also cross-
functional?

B. Enabling factors

4. Are the team’s members autonomous in deciding the way to perform and the timing to fulfil
their goals? Have they some budget autonomy?

5. Are there time slots and facilities to allow people to meet to discuss their cooperation du-
ties? Can they access to ICT tools and facilities to support their cooperation?

6. Is quality control a corporate central function or partly delegated to the teams?

It can be used a score table based on three scores: low, medium, high and quadrants can be
drawn. There are tables describing which situation each score is identifying.

Cooperation pattern: Enabling factors
a self assessment tool 4 5 5

Performance factors 2

Or a radar figure can be drawn based on the full set of factors without any distinction between per-
formance and enabling factors. The first method is more oriented to identify causal relationships,
based on the theoretical assumptions before illustrated; the second one is more oriented to a
benchmarking exercise. To ease the self assessment exercise a table connecting scores and an-
swers should be designed, possibly differentiating different kind of activities to make the exercise
very up to the point.
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Figura 4

coop
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quality who?
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In depth analysis

There are already existing questionnaires addressed to all or relevant parts of employees to as-
sess in depth each of the previous factors.

Professional autonomy and responsibility

If we restrain ourselves to focus only on the problem of professional autonomy and responsibility
two patterns are critical: the quest for individual professional autonomy and responsibility and the
actual possibility, we mean the capability and the actual conditions to use it, for individuals to par-
ticipate actively in cooperation based professional activities. The second pattern is only a different
way to look at the problem of cooperation and can be afforded within the same operative frame-
work. The first pattern is closely interconnected with the second one but it is not fully embedded in
it; so we need a specific operative framework to assess it. Some concepts are useful; we have to
make a clear distinction between the Argyris Model Il and Model I; in practical and operative terms
we can articulate this distinction contrasting two basic individuals’ cognitive models: problem
solving and problem setting. Problem solving is a functional ability to afford a problem in a struc-
tured situation and to go through it successfully; it is of course a very important asset for every or-
ganisation to have a large stock of this cognitive capability among mangers and employees. What
can be considered a special feature of excellence for an organisation is to improve the stock of
problem setting capability; we mean the specific cognitive capability to identify what the problem at
stake actually is in a semi or non structured situation. It should be stressed also in an individual
oriented perspective that this kind of cognitive capability is not only a personal capability but an
interaction between personal capabilities and an organisational environment allowing, supporting,
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recognising these capabilities as personal assets to be rewarded- that is again a problem of con-
duciveness.

Tools

As already said having defined what professional autonomy and responsibility can be about it is
quite evident that also in this case there are two sets of tools to be designed: one to gauge the ac-
tual operative situation from the point of view of performance and one to assess the enabling con-
ditions. The final assessment is the combined evaluation of both.

Secondly it should be defined a set of tools for a self assessment of the specific organisation,
therefore a simple, easy and not much time consuming scheme addressed to the owner/s and /or
the manger/s of the organisation. After this stage, in order to start an actual process of change a
more in depth analysis will be required involving also all or relevant parts of the employees.

Self assessment
A check list:

A. Performance factors

1. Authority. The level of personal autonomy referred to the hierarchy, that is an assessment
of the average delegation of power;

Planning. The possibility for individuals to plan their own tasks;

Direct contacts with customers. An assessment of the kind of roles and functions allowed to
gave direct contacts with their customers;

4. Functional responsibility. An assessment of the kind of roles and functions with functional
autonomy.

B. Enabling factors

5. Staff size. Is the staffing level adequate for allowing people to have time for affording also
non strictly functional tasks?

6. ICT. Are the ICT tools and facilities adequate to allow people to afford also non strictly func-
tional tasks?

7. Education. Does it exist a continuous learning scheme? If so for whom?

8. Knowledge resources. Are general knowledge resources made available for people to af-
ford also non strictly functional tasks?

It can be used a score table based on five scores: low, medium - low, medium-high, high and
quadrants or a radar figure can be drawn based on the full set of factors without any distinction be-
tween performance and enabling factors. The first method is more oriented to identify causal rela-
tionships, based on the theoretical assumptions before illustrated; the second one is more oriented
to a benchmarking exercise. The reason of a scale with five score instead of three is related to the
difficulties to sharply drawing boundary lines among actual levels of personal professional au-
tonomy. There are tables describing which situation each score is identifying.

To ease the self assessment exercise a table connecting scores and answers should be designed,
possibly differentiating different kind of activities to make the exercise very up to the point.
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Professional autonomy Enabling factors
and responsibility:
A self assessment tool 4 5 6
Performance factors
Figura 5
Authority
5
4
Knowledge Planning
3
2
1
Edu 0 direct_can
ICT resp.
staff

In depth analysis

There are already existing questionnaires addressed to all or relevant parts of employees to as-
sess in depth each of the previous factors.

Procedures, time and methods for integrating newcomers and young people

The case of Invenio can be considered as a best practice to be taken as a benchmarking case.

Induction of a new employee at Invenio

Beginning in a new company always is a critical phase in business life for all people. The first days
the person needs to learn about the rules and processes of the company, to get to know the col-
leagues and their corporate behavior. Maybe they are friendly or they are in a snit because they
lose time training the new one. Many questions are waiting to be asked at the right time to the right
person. The good and fast integration of new employees is one of the success factors in com-
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panies. The idea of invenio is to accompany the new people personally and with written information
on their first days. Before the new colleagues enter the door different things have to be prepared
by the line manager, for example business cards or an introduction interview as information for the
employees. The first day starting at invenio begins with an introduction seminar. Differentiated into
two groups, employees and manager, the seminar has different contents and length of time. Start-
ing with a short introduction of each participant, they feel well, because not being the only new one
in the company. Basic Contents in both events are the presentation of the full invenio service by
the sales department and the explanation of the philosophy. Another significant part is also the
presentation of rules in the company (i.e. the whole office is non-smoking area; coffee in the Kkit-
chen is free for all employees, but the one who takes the last cup out of the machine, has to boil
new one) and the social events (i.e.. every year in summer there will be a barbecue party for em-
ployees and their family). The new employee coming out of this seminar, they know about the ne-
cessary rules in the company, about the whole service and the spot, where he gets all written in-
formation (i.e. the storage location of the Quality manual or the Organizational handbook). After
that the program follows with a round tour through the office, presenting important persons and
infrastructure. The seminar for the managers lasts 2 days including the round walk and introduction
to all management colleagues. Both groups get furthermore an introduction map with necessary
information for the next days and a summary of the seminar. Accompanying the people in this way
is helping them to start quickly and with a good feeling. Creativity and teamwork is cultivated and
the corporate behaviour shown very well.

Education methods and appraisal interviews at Invenio

Lifelong learning is one of the tasks in the Invenio philosophy and a success factor for innovative
companies. To secure the realization of this task a personnel education program is implemented.
The program shows all training activities which can be offered by Invenio, differentiated in internal
and external trainings and training methods. In addition a career model for all positions in the com-
pany is defined and published. Every employee is able to look at it, if he needs information about,
because it is on a central storage place. Knowing about the two contents the employee may create
his own goals for his personal and business future. Every year an appraisal interview between
manager and employee has to be done. It is subdivided into two parts; the first is a review about
the last year and the fulfilling of the tasks and personal competencies of the employee. The second
part is future oriented and defines the new common goals and necessary trainings in the following
year. This appraisal interview is not being very simple to handle, both participants have to prepare
the contents before the meeting. Normally the expectations, the self-assessment and the person
goals of the employee are different to the one of the manager. The task of the manager is to create
a common understanding and goals. Both come up with their own estimation and discuss it to get a
common agreement. After that the second part leads to define the tasks and goals for the future.
One point of that is the definition of training requirements. The training program helps the manager
to arrange everything with the employee without taking too long and without bureaucracy. The ap-
praisal interview is a well structured form that leads the involved persons through all necessary
points. The education program and the appraisal interview are some of the employee oriented pro-
cesses which are part of the quality manual of invenio. This shows the high priority of these pro-
cesses in the management strategy.

Introduction of a new employee at CRIT.

CRIT research implemented over the years a simple and easy methodology, that allows to de-
velop, day by day, the relevant competences in newcomers, through an effective and comprehen-
sive training on the job.

Newcomers are immediately involved in operative tasks, with an increasing awareness of the role
and competences they are expected to provide to the company.
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Basically, the methodology can be implemented by:

A. Black Box Session;

B. Tutorial Session.

Both systems are based upon interaction among two actors: company tutor (in charge of support-
ing new comers in the first period of activity) and new comer.

Following paragraphs clearly describe both approaches.

A. Black Box Session

Black Box
Newcomer Tutor
Objective
Deadline
Resources
v
Task %
NO
A 4
DraftReport | N, @
Final Report e _YES

Black box session has the objective to test the initial
competences of new comers. Autonomy is assessed as
well.

The company tutor gives newcomers some basic indica-
tions on the objectives to be achieved: expected out-
puts, deadline, available resources. Newcomers are left
free to chose methods, tools and methodologies to
solve the case.

Only a final check is performed.

In the case the output does not fit the planned objec-
tives, executive tasks are performed again.

Benefits

This method allows to immediately evaluates resources
as regards:

Autonomy,
Creativity
Motivation

Technical preparation
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B. Tutorial Session
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Tutorial session is a step by step process that allows to
teach newcomers, on single tasks.

Main blocks that are considered are:
Methodology;

Tools;

Data.

Each executive step of new comers is checked and as-
sessed, before prosecuting to the following task.

This methodology is quite more time expensive than
Black Box session.

It requires an in depth tutoring of newcomers, whose ac-
tivities are checked in details.

Benefits

This method allows to immediately evaluates resources
as regards:

Technical preparation.

It does not allow to check and assess newcomers au-
tonomy, neither motivation.

It is really useful for assess technical resources.
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Tools
in WP 5 a list of available tools was draft:

+ Collaboration Environement tool
* Implicit KM
*  Knowledge capturing systems and search engine (Global retrieve image)

» Explicit tools capturing, classifying knowledge automatically and tailoring it to each
user (Knowledge harvesting software, Tools for content-life cycle management and classifica-
tion)

+ Personal knowledge management tools (indexing and search tools, directories, dictionaries,
visualization tools, e-mail management tools, social networking tools, publishing and authoring
tools, including web logs, forums and wiki)

+ Mobile knowledge management tools (mobile devises as PDAs and intelligent communica-
tors, immersive virtual environment, intermental computer)

* Tools integrating Semantic Web and Knowkedge Management System (Webfountain, etc.)
» High speed internet connection for long-distance collaboration
+ Commercial video-conferencing software that adds images to instant messaging

+ Teleconferencing environment creation by keeping track of who is talking and when (wire-
less phones and handheld computers)

C. Knowledge and competence management
In VIVA Work Package 5 was chosen the conceptual approach of open innovation.

The concept is very convergent with that of a conducive organisation as to two main points:

a. stressing the relevance of the permeability of a firm’s boundary from processes occurring
outside and the existing or missing ability of that firm to internalise those processes as dri-
vers of innovation;

b. the qualification of the organisational aspects of the process of change toward innovation
excellence as a shift from vertical integration to smart organisation, one of whose feature is
what we call the capacity of an organisation to allow and to support a “call to life” of shared
mental spaces as the very modern form of co-operation, that is its conduciveness.

In the last decade the competitive global scenario has deeply changed compared to the past: a
turbulent environmental and competitive contest, characterized by global competition, incentive to
innovation, automation spread and information technologies development, replaced a relatively
static environment. Organizational contest dynamics, in terms of both managerial culture and busi-
ness disciplines evolution, replied to it.

Therefore, the birth of more and more flexible and transient flat structures, in which the individual
and his competencies assume a central role, corresponded to the functional approach overcoming
and to the adoption of the process vision: management system focus moves from organization to
people, underlining the performance qualitative aspect.

For this reason at present competency-based systems of management (of human resources but
not only) are spreading.

Competencies Management Subject is a set of methodologies and tools, supporting the firm in
Planning, Selection, Evaluation, Human Resources Assignment, Training, Reward, Competencies

42



"lg [ 4) /
X
/A

Diffusion, Carrier Planning, Document Management, according to business strategy, values and
objectives.

The aim is to optimise human resources employment in business processes, in order to produce in
requested times, at competitive prices and respecting quality objectives. For this purpose the main
thing is to identify which competencies are required by the process taken into consideration and
which ones are available in firm, in order to define human resources needs of each activity and to
assign the most suitable resources to each one.

In particular, Competencies Management Systems diffusion involves highly variable and complex
sectors, in which firms are forced to continually adapt to environment, in order to survive, and are
pushed to innovate, in order to achieve a defendable competitive advantage.

A further parameter is joined to firm dimensions and processes/projects number and integration.
The quantity of data to manage and the difficulty in Planning and Human Resources Assignment,
typical of big firms, are added to differentiation and innovation needs, basic for small firms.

The FIAT Research Center (CRF) model

Fiat Research Centre has developed a set of tools and methodologies about Competencies Man-
agement during the last 5 years.

Once implemented, they allow firm to exactly identify and develop the competencies required by
each role and those ones that each individual is able to offer.

The macro-phases of a Competence Management Approach are the following:
I. Competencies Mapping
II. Identification of Competencies in the firm:
lll. Historical data analysis (work situations analysis, positions analysis, processes analysis).
IV. Interviews.
V. Results organization in list, tree or matrix.
VI. Definition of a knowledge levels legend for each professional figure (declaration).
VII. Competencies Evaluation
VIII. Identification of observers network.
IX. Evaluations Survey (interviews, questionnaire,...).
X. Evaluations analysis and join.

There is also the opportunity to support Human Resources Assignment and Activities Planning,
analysing and comparing the available and required competence profiles before assigning re-
sources to processes and activities.

Advantages/Disadvantages

The Competencies Mapping allows to identify a list (also structurable as a tree) of the competen-
cies available and/or required by an organisation or a part of its, and/or necessary in order to im-
plement their processes/activities. To reach these objectives, firm has to define values, strategies
and business objectives, which are the phase inputs.

This activity is interfaced with the organization and its processes analysis, as with document man-
agement, being a valid support to.
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Competencies evaluation methodologies aims to provide tools and methods for collection and join
of (numeric or verbal) judgements, expressed by an observers network (bosses, colleagues, self-
evaluation) on each individual. Each resource can be assessed, during several evaluation ses-
sions, on the base of the competencies enacted in a work situation. It is necessary that this phase
gets as input the organisation structure and/or its processes and competencies map.

The evaluation forms get out can be used in order to manage Selection, Rewards, Training, Carrier
Planning and Mobility activities, on the base of the knowledge level individually or organisationally
owned.

Finally, the opportunity to support Human Resources Assignment and Planning is dependent on
the enterprise capability to identify the competence profiles requested by each process/activity and
to compare them to the available resources, assessed on the base of their competencies.

Practice example of implementation

Company presentation: Alfa is a small molding enterprise, born in Southern Italy in1997. It is made
up of 9 people and is organised in two unites, dedicated respectively to molding processes and
administatration ones.

Initial Situation - Problem

To identify, analyse and organise the technological competencies for the molding production pro-
cesses.

Application of method - Solution

Approach
Analysis of production processes.

Data gathering about the processes and the related competencies requested, throughout inter-
views to managers and technicians.

Analysis and organisation of collected information and competencies map building.

Activities done

The molding processes have been analysed. Several interviews have been conducted to manag-
ers and technicians in order to:

Identify different existing technologies, from the traditional to the innovative ones, by means of
which the process is implemented.

Structure each technology in phases.
For each phase, identify the competencies requested to carry it out.
Link the specific professional role (job profile) to each phase.

With regard to each phase and technology, define a scale of knowledge levels (from Awareness to
Application to Master), provided with a legend (declaration), and establish the related level re-
quested for each competence.

Results

For each technology of each process, the map of competencies (with related knowledge levels)
has been built.
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For each process, the legend of knowledge levels (Declaration) has been built for each process

phase.

Tab. 1- Example of Competence Map for a process technology

TRADITIONAL INJECTION
Level of
Competencies knowledge Phases of Roles_
Process | (Job Profiles)

Aw|Ap| M
Knowledge of traditional simulation
tools X
Knowledge of traditional modelling X Simulation
Knowledge of fluidodynamics X (Calculation CAE Analyst
Knowledge of traditional process x molding check)
(polymer injection)
Knowledge of material X
Knowledge of die components X
Knowledge of material X
Knowledge of traditional process : . Technical

A X Die Design .

(polymer injection) Designer
Knowledge of CAD X
Tab. 2 - Example of Declaration for a process technology phase
Process: traditional injection
Process phase: simulation (calculation molding check)
Competencies Awareness Application Master

Techniques and tools to model
physical phenomena.

Knowledge of process
Knowledge of modelling
Knowledge of fluidodynamics
Knowledge of material

Knowledge of simulation tools

He knows metrics
and parameters de-
scribing physical
phenomena in de-
tail.

He knows the theory
about the main per-
formance param-
eters.

He is a professional
reference to his col-
leagues in under-
standing and interpret-
ing the system per-
formance data.

Advantages, added value by the use of the tool

Comparison among existing technologies, from the traditional to the innovative ones, in terms of
phases, competencies requested to carry out each phase and competence knowledge levels.

Opportunity to identify the competencies shared by several technologies and therefore more critical

for the process.
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Opportunity to identify the competencies gap and competencies knowledge levels gap between
two technologies, in order to define specific training paths.

Conclusion and recommendations

Competence Management is cross-sectorial, therefore it can be applied without exception by:
Small and Medium Enterprises

Extended Enterprises

Sector Enterprises

Services EnterprisesD. Human factors management
Again Invenio as benchmarking case.

The human resources of Invenio are one of the highest capitals Invenio has. Therefore many indi-
cators were developed and measured to manage the persons in the company in good way. Some
of them shall be explained afterwards.

Loosing people is loosing very much competence, know how and yearlong experience that means
in sum having much new investment and a lack of time till a new one is able to replace the leaving
one. Sometimes you loose direct with the person also the project he or she was working on. Be-
cause of this high priority one of the quality goals is to reduce the number of unplanned leaving
employees. Setting the number of withdrawals as indicator for the company’s success and quality,
it is measured regular and in the case of having bad results the general management is informed
and always actions have to be defined and practiced.

As service provider in the engineering area Invenio has to teach his employees very often. The
range of the necessary number of training hours and the budget is defined as company goal every
year. It is not a maximum budget, but a range to reach in minimum. For example the CAD-
Software which is necessary to design and develop is not taught at universities. Therefore every
young engineer starting after his Diploma has to be trained in the basic CAD-Software and nor-
mally every year he is getting update training or induction in new modules. Also project manage-
ment, communication and creativity tools have to be taught. Invenio established a training depart-
ment with trainers who work together with the employees in the operative work. The trainings they
develop are real practice oriented and were also sold to other companies. The more training In-
venio can produce inside, the better results Invenio reaches. But also new training techniques like
E-Learning combined with training sessions are tested at Invenio.

From the beginning the new employee is leaded and coached. On one side an education program
was developed and in the quality manual established. On the other side appraisal interviews every
year find out and discuss the competences, goals and measure the well being of the employees.
See also chapter 5.2.3.The quality audits check this in practice.

The training program and the standardized appraisal interviews of Invenio are kind of examples
and indicators of Invenio to motivate employees to stay longer in the company and feel well.

7 Strategic thinking and scenario building

As it was already said in the first part of this report It is quite clear now that future excellent innova-
tion will take place mostly around “themes” and there will be continually changing blend of tech-
nologies of various vintages (Bender, 2006). The starting point of an innovative process therefore
is the clear understanding of the cross - business potentiality and of the technologies available for
it, from the perspective of a specific business. This can be done, both by an extrapolative approach
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and/or by a normative approach, depending on the degree of visibility of the possible interconnec-
tion of that specific business.

Scenario building is considered a technique, described in a specific scientific literature®. And a
managerial technique often utilised by big corporations. Some of them developed its own method,
for instance Royal Dutch/ Shell group (http://www.shell.com/home/Framework?siteld=royal-
en&FC3=/royal-en/html/iwgen/our_strategy/scenarios/dir_scenarios_28022005.htmI&FC2=/royal-
en/html/iwgen/leftnavs/zzz_1hn5 4 0.html ), as Shell highlight it:

“The future is ‘terra incognita’: although we may be able to guess the outcome of events that lie
close to us, as we project forward we enter an unmapped zone full of uncertainty. Paradoxically,
the range of options this reveals can seem paralysing. No one can definitively map the future, but
we can explore the possibilities. At Shell we use scenario building to help us anticipate what the
future may hold and prepare ourselves more effectively. We also believe it can inspire individuals
and organisations to play a more active role in shaping a better future—for themselves, or even on
a global scale.”

Khan was very clear in highlighting that scenario building is a totally different business from fore-
casting; it is exactly what is needed to introduce complexity in a manageable way in business deci-
sion making.

Scientifically speaking scenario building in an exercise on a mid-long term future from 15 to 50
years; to be useful in business terms it is possible to adapt it to a mid term exercise 10-15 years.
After having selected some scenarios — it is possible, to treat them with classical planning tech-
niques. The exercise is not futile at all as the Royal Dutch/ Shell group history makes clear; here
the description of the case in point in the wording of Rasmussen (2005)*:

In addition, some of these enterprises established their own scenario planning groups, such as for
instance the Royal Dutch / Shell Group in 1972. At that time the global demand for oil had in-
creased from 6 % to 8 % per annum since 1945. But would it still be in the interest of the host gov-
ernments of the oil producing countries to continue to increase production year by year? The scen-
ario group at Shell approached this question as a mental drama, playing the roles of the major oil
producing host governments. Thus, they created a scenario in which the oil producing countries
reduce supply followed by a sharp price increase. Then it happened that the scenario suddenly be-
came reality.

The Israeli-Arab conflict in 1973 had a dramatic effect on the oil prices: the oil supply was reduced,
and the prices rose five-fold. Because Shell were prepared, they were able to take strategic action
well ahead of their competitors.

So what happened was that ( Heijden, 1996) :

“While most of the refining industry needed years to decide that something really fundamental had
happened in the industry, Shell moved immediately, switching investments from expansion of pri-

mary capacity to upgrading the output of the refineries...... due to Shell’s early adaptation of alter-
native policies, they suffered much less from overcapacity and outperformed the industry by a long

4 Kahn H., Wiener, A., J. - The Year 2000: A Framework for Speculation on the Next Thirty-Three Years, - MacMillan
Publishing Company (October 1967);
Geus, A.d (1988): Planning as learning. Sage UK;
Heijden, K. v.d. ( 1996): Scenarios: The Art and Practice of the Learning Organisation. John Wiley & Sons: Chiches-
ter, UK ;
Rasmussen, L.B. (2003): Action Research Toolkit Il: The Scenario Workshop. In: Gill, K.S. and Jain, A. (eds) Navi-
gating Innovations — Indo-European Cross-Cultural Experiences. Vol. 1: Brandt D. (Ed.): Enterprises and Cooperation
networks for regional development. India Research Express, India. P. 241-258

4“ Lauge Baungaard Rasmussen - Participatory scenario methodologies -Paradigm, Process and Validity- paper for a
conference at the University of Bologna — 2005.
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margin. This later was shown to have had a fundamental impact on the way the company as a
whole came through the turbulent 1970s and the early 1980s”

These methodology and techniques are well established and effective. Can they be adapted to de-
velop an innovation management discipline?

They can. Through scenario building techniques is possible to transform the phase of identifying
new products and/or services from a serendipity concept to an organised process.

According to Kahn (1998)* in inquiring on the future, people should :

choose between the extrapolative approach and the goal-seeking (or goal-avoiding), normative
approach. In the extrapolative technique one examines an existing situation, selects certain ten-
dencies that seem important or relevant, and then extrapolates these tendencies in a more or less
sophisticated fashion. Various policy measures that might affect these projections and change the
trends or results can then be examined. The normative (or goal-oriented) approach, by contrast,
involves first setting up some future context or scenario that is either desirable to achieve or avoid,
and then asking what sequence of events might lead to the realization of this objective. In many
cases, a relatively implausible goal is examined, such as the achievement of a world government
or total arms control, and then this goal is compared with the current situation and its most likely
extrapolation. To connect the present and the postulated goal, it may be necessary to modify the
image of the current world and that of the future world, and perhaps to use relatively implausible
scenarios. These distortions are justified because the aim is to focus attention or discussion on
some unlikely but absolutely important event or educational dimension.

The scenario building is an heuristic tool with the power of regulating and organising our thinking;
the outcomes are scenarios with an internal coherent structure and suitable for the usual tech-
niques of measuring, accounting and planning. Therefore, it is possible, for instance to apply
cost/opportunity assessment of these scenarios, to facilitate a decision.

It is also possible to go a step further. In case the innovation, a firm is aiming at, is strongly de-
pendent on subjective preferences of customers or specific institutions and/or some kind of social
aggregation ( environmental groups, impaired people lobbies, old people representative organisa-
tions, etc) it is possible to use participatory scenario methodologies (Rasmussen, 2005), that is
methodologies including stakeholders in the scenario building; these techniques have been already
used to design brand new products in a process of “co-design” with potential customers (LEGO).
The same kind of technique can be used in the value chain to start process of “co-design” of brand
new products and/or services.

In this perspective innovation management and strategic thinking are connected in the scenario
building activity, with two different roles; the roles can be highlighted also utilising the Zollo and
Winter knowledge evolution mechanism, already illustrated in the first part of this report.

% Kahn, H.- Choosing a Perspective on the Future
http://www.hudson.org/index.cfm?fuseaction=publication details&id=1161
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Problem Solving

The former will introduce in the scenario building an assessment on the internal resources — tech-
nology, people, accumulated experiences — available for innovation; it will participate in the inter-
nal selection, that is the evaluation of the potential of the different scenarios basic ideas, and will,
at the end of the selection process, reorganise the internal resource allowing the selected ideas to
become reality — products and/or services — in a sustainable economic process, that is the replica-
tion phase. The latter will introduce in the scenario building the generative variation phase, that
is scanning and elaborating external stimuli, evaluating, on the basis of the networking capacity,
the external resources — technology, market potential, people demands - ; then it will participate to
the internal selection, namely in participating to recombine the external inputs with the internal
resources.

8 Networking capabilities

A tentative selection of potential actions devoted to boost networking between companies and val-
orise interconnections among sectors are:

1. Mapping the interconnections among sectors and local productive systems, in other words the
analysis of the existing and potential complementarities and synergies, among sectors and ter-
ritories.

2. Mapping of the system of relationships among firms.

3. Analysis of the value chain inside of which the firm or network of firms operate.

4. Identification and analysis of the existing and potential complementarities and synergies among
firms (market, product and technological synergies).

5. Evaluation of the possible areas of competition.

6. Research and selection of the network partners, if they haven’t already been identified.

7. Organise innovation dialogues and workshops to involve stakeholders.

8. Definition of the organizational model of the network.

9. Definition of the distribution of the competencies inside the network and of the activities the co-

ordinating node is in charge of.
10. Assistance in defining the system of governance (rules for entrance, exit, benchmarking
against firms outside the network) and of the mode of formalizing the network.
11. Accompanying the implementation and monitoring of the network following the start-up phase.
12. Planning and implementation of the network’s virtual skills center.
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Part 3
Innovation management:
serendipity or discipline?
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This section will first of all afford the problem of the innovation management capacity and will in-
quire the possibility of a reference model. Secondly the reference model for the conducive organi-
sation will be explicitly defined. Eventually the different parts will be connected in an overall refer-
ence model.

9 Innovation management capacity

The capacity to co-develop various dimensions, i.e. in practical terms, a certain number of corpo-
rate “policies” can be considered in different ways; for instance as a generic managerial capacity of
coordination between the two opposite goals of organisation stability- routines, clear division of la-
bour, etc , that is the closure instance— and the necessity of opening the organisation — searching
for alternative ways, overlapping of competencies, etc. In this paper this capacity has seen as in-
novation oriented; it implies that the generic managerial capacity should become very specific and
focused : to develop and maintain an adequate and suitable innovative potential to be on the
edge, in the specific field of the firm, of the competitive advantage.

The first conceptual problem to be tackled is how to define the creation of innovation in a firm. On
this topic there are many different schools; these different schools can be roughly divided into two
main winds.

9.1 The triple helix model

The first one is convinced that “innovation itself remains unpredictable, non calculable, indistinct
and fuzzy”*. The accent in this case is on the fact that there is not an assumed ideal model of in-
novation and so there in an endless transition from one state to an other — in a way very alike to
the triple helix model, and not a defined journey. In this approach the results of innovation are arbi-
trary while the process to produce it is considered stable and based on a specific set of rules that
are more or less based on social systems based on “ managerial belief systems” on which people
must agree in order to have real effects. In the actual world there are many competing “belief sys-
tems”, each one with its own specific rationality so the results, as the outcome of the intersection of
these competing rationalities, are normally sub-optimal, unpredictable and leading to many unin-
tended consequences. The overall argument leads on the side of the single firm, to something
alike to what in VIVA is the concept of a conducive organisation, and in general to the social net-
work theory of innovation, that is the impossibility to isolate the innovation process of a firm from its
broader social context. In other words is it possible to design social systems that are supportive of
innovation but the outcomes are unpredictable because of the structural interplay of different actors
with different strategies and rationalities at play simultaneously. A social system in itself is not a
mere organisational blueprint, but the creation, development and maintenance of a specific culture
supporting collective frames, which structure an accepted collective space for action. Summing up,
in this perspective, innovation management is “the art of coping with indefinite system properties —
of producing certainty and rituals in coping with uncertainties.” Or “an art of communication, co-
operation and ‘playing the system’ and “a collective art of changing the rules by playing the sys-
tem.”.

4 Pohlmann, M:; Gebhardt, C. & Etzkowitz, H. — The development of innovation systems and the art of innovation man-
agement — Strategy, control and the culture of innovation- Technology Analysis & Strategica Management — VO. 17,
No 1, 1-7, March 2005
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What it seems a very key and unquestionable argument in this approach is the structural relevance
of the interplay of many different actors, with different rationalities and strategies trying to shape a
common course of action; no single actor can control all elements of an innovation system, the tri-
ple helix model is a way to represent it. In cultural terms this approach stress the complexity of the
system and the impossibility to manage a corporate base innovation process as an independent
process.

9.2 Innovation management as a discipline

On the other side there are the supporters of innovation management as a corporate discipline,
that is not based on a random or hit-and-miss approach but design to reach a unique opportunity.
In cultural terms this approach stress the possibility to reduce complexity , not to dismiss it, select-
ing what is functional to the specific target — innovation — not only inside the firm but in the broader
social context; all thing considered the complexity of the system will introduce unintended conse-
quences and these problems will be afforded through the traditional managerial practices. An ex-
ample can illustrate the concept; in the medical sector, for instance, to have a good innovative idea
is only a very small part of the product development strategy because, among other things, of the
reimbursement models of the different National Health Systems; the model can incentive or disin-
centive an innovation depending on the kind of philosophy is pursuing: cost reduction or effective-
ness of the devices for patients? In this case to reduce the complexity of the interaction cannot be
restricted to the firm but should consider the broader context; what cannot be easily managed is
the uncertainty of the evolution in the mid term of the national health systems in Europe.

9.3 An integrated approach

These two approach are not necessarily conflicting each other; this means that innovation man-
agement to become a realistic discipline should include complexity in some way. How? Designing
alternative scenarios, accurately gauging the degree of probability of each scenario, describing in a
realistic away other actor’s strategies affecting the final outcome, introducing feedback mecha-
nisms in the governance system and setting up, to the extent that it is possible, inclusive strategies
and decision making procedures to include, from the very beginning, demands and objections
coming from other non competing actors. This is a mix of social and technical steps, of qualitative
and quantitative tools and indicators; the technical and scientific rigour of a discipline, in this per-
spective lies in the method and tools.

We have collected many different tools and described in this paper a general method of identifying
the main building blocks to attain to excellence in innovation and to built up a suitable innovation
management system. We are also aware that other EU backed project, such as IMP>ove are deal-
ing with innovation management, namely for SMEs.

So what we are designing is the way to manage this complex system of interrelations.
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10 A general framework

The following figure is summarising the general framework.
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This can be also translated in steps.

The system of innovation management oriented to excellence in innovation should be based on
methods to support strategic thinking based on the concept of open innovation; we are suggesting,
among other possibilities, to utilise scenario building techniques, both in the simplified version of
an internal exercise or in the sophisticated version of a participative scenario building, including
consumers and/or clients and/or representatives of the civil society.

Strategic thinking should also include methods to capture market stimuli in an systematic way.

The system of innovation management oriented to excellence in innovation should be also able to
transform the strategic visions in a realistic planning and production reality. This side of the innova-
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tion management is very critical for many SMEs, starting from the phase of a realistic assessment
of the economic viability of a perceived strategic innovation possibility. A reference model for this is
under way in the IMP®ove project and it is planned to be operative some months after the end of
VIVA project, so we relying on it for this part.

A system of innovation management should also be able to guide SMEs in the structural transfor-
mation necessary to make the system sustainable on the medium and long run. The building
blocks of networking capabilities and of the creation of a conducive organisation - including
beside very specific organisational issues, knowledge and competence management, human fac-
tor management, ergonomic factors - are the main contribution of VIVA to help mainly SMEs, but
also bigger organisations, in a process of self assessment and identification of where to invest and
to change.

Networking capabilities are very critical for the strategic phase too. The concept of open innovation
lead to the idea that innovation can be and in the future must be the results of a structured co-
operation among different firms in a trans- sectional scheme crossing traditional industries borders.

This innovation management system is strongly dependent on a reliable and robust sytem of feed-
backs.

11 Smes

The general framework and each of the components are based on the existence of corporate func-
tions that are easily available in medium and big firms but very difficult for SMEs and quite impos-
sible to find in very small ones.

So the problem for these kind of firms is how to reach excellence in innovation coping with severe
limitations in creating new specific corporate functions. The problem can be split into tow parts; on
one side a specific change should be organised inside the firm; on the other publicly available insti-
tutions can support a part of the innovation process.

What can be done only inside is the part covered by IMP>rove and the transformation of the or-
ganisation in a conducive kind of organisation; a role of innovation management consultancies
(IMCs) such as the one devised in IMProve.
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