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Abstract

Innovations emerge increasingly in practice-based processes combining both practical and scien-
tific knowledge. The innovation processes are typically cooperative non-linear processes where
knowledge production is triggered by different kinds of sources. Innovation based on a scientific
theoretical approach is an exception ratherthan the rule as such a source. Therefore, knowledge
production in practice-based, networked innovation processes requires new methodological ap-
proaches. The interrogative model of inquiry, having its origins inthe field oftheoretical philoso-
phy, is presented as such a methodological approach. A mental exercise of knowledge production
in the middle ground between the practice-based metal industry and science-based nanotechnol-
ogy is used to clarify the methodological approach.
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Introduction

Innovation is said to be the driving force in today's world. Earlier, mnovation policies have been
very much equivalent tothe science andtechnology policies emphasising the science push effect
in creating innovations. However, the causality between science and innovation has provedto be
weaker than expected (/nnovation in Europe, 2004; Schienstock & Hamaildinen, 2001) creating a
demand to foster other sources of innovation. The effectiveness of the reigning waterfall model
(basic research — applied research — development) can be strongly questioned. For example,
Finland is amongthethree best countries in the world in research inputs leadingto only about
15" place in living standards. The national innovation system doesnot produce the results ex-
pected from the research inputs.

Schienstock and Himaldinen (2001) suggest that a system approach-based, network-facilitating,
innovation policy isthe modern way to enhance the innovation environment (see also Harmaa-
korpi, 2006; Harmaakorpi & Tura, 2006). The network-facilitating innovation policy pays par-
ticular attention tothe dialogue between the co-operators. The dialogue is aimingtotackle the
whole problem inthe mnovation system.
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1999; Schienstock & Hamaéldinen, 2001). All such failures are potential targets of regional inno-
vation policies and strategies (7Technology, productivity, and job creation, 1998).

This present study focuses on one obvious bottleneck in the innovation systems: the wrong kind
of methodology in producing knowledge in the networked multi-actor innovation processes.
These processes occur within a practical context. In thiskind of practice-based processes there is
a strongneedto combine knowledge interests from theory and practice, as well as knowledge
from different disciplines. T he traditional model of developingnovel knowledge based on exist-
ing theories gives a totally insufficient methodological approach in this present environment.
Also a new kind of characterization for expertise is needed. The experts in the innovation proc-
esses cannot just be pouring knowledge into the innovating partners and then disappear from the
scene; they haveto be interactive partners in the collective leaming processes leading to success-
ful innovations.

The new kind of practice-based networked innovation processes demand a new kind of practice-
based research methodology. This present article mtroduces the interrogative model of inquiry as
such a methodology. The model was originally developed in the field of theoretical philosophy.
This article is the first attempt to outline the opportunities given by the methodology i the net-
worked innovation environment.

Networked Innovation Environment

Innovation was earlier seen as a radical invention accomplished by a heroic inventor in linear in-
novation processes (Schumpeter, 1942). In the traditional linear model of innovation (science
push and market pull models) the basic idea isto characterize innovations as (causal) linear
chains. In the science push model the chain runs as follows: First,theoretical knowledge is gener-
ated in basic science. After this, the generated knowledge flows down to a practical context in
which the knowledge is applied in problem solving. Eventually, after these steps an innovation
may occur. The chain runs only in one direction: all the questions and information come into the
process from an earlier or the present state ofthe chain. In the market pull model the chain isthe
same but the questions come fromthe market. Both models characterize innovation as something
far from practical, everyday life. Moreover, neither model can explain success and lack of success
in innovation processes. That is, mnovation seemsto be an irrational process.

Nowadays innovation is considered most often to be a result of cooperation in normal social and
economic activities (Kline & Rosenberg, 1986; Lundvall, 1988). The mnovation process nommally
includes many kinds of interaction, and innovations do not haveto be radical; onthe contrary,
they are incremental social and organizational changes, as well as technological advancements.
Consequently, innovations are not just the results of scientific work in a laboratory-like environ-
ment. They are done in networks where actors with different backgrounds are involved in the
process settingnew demand for innovativeness. The science push effect asthe driving force of
innovations is an exception rather than arule in these processes (Schienstock & Hamaéléinen,
2001). A more influential source of mnovations seems to be factors like the ability to interact,
learn collectively, and build trustful relations between the innovating partners (Harmaakorpi,
2006). Innovativeness depends in most cases on the innovation network’s ability to interact rather
than on an individual actor’s progress in a particular scientific field.

An innovation system consists of mnovative networks with different kinds of social relationships.
Social structure, especially inthe forms of social networks, affect economical outcomes since the
networks affect the flow and the quality of the information (Granovetter, 2005). In his influential
work Granovetter (1973) defines the concepts of strongties and weak ties in social networks. The
strength of atie is a combination of the amount of time, the emotional intensity, the intimacy, and
the reciprocal services which characterize the tie (Granovetter, 1973). Strong ties are character-
ized by common norms and high network density.People inthe same strong networks tend to
share the same knowledge basis preventing the Schumpeterian knowledge-combining innovation
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processes to emerge (see Schumpeter, 1942). This makes these strong ties, at the same, a little bit
conservative.

To open new paths of thought there is also aneed forthe weak ties (Granovetter, 2005). Burt
(1992) argues that innovations are most likely to be found in the structural holes between the
dense network structures (see also Burt, 2004; Walker, Kogut, & Shan, 1997; Zaheer & Bell,
2005). An actor able to spanthe structural holes in a social structure is at higher risk of having
good ideas: the new ideas emerge from selection and synthesis across the structural holes between
groups (Burt, 2004). An nnovation system rich in structural holes offers many opportunities for
new networked innovation processes.

However, it isnot at all clear how these weak links or structural holes can act as a fruitful plat-
form of innovations. In order to be able to tilise the innovation potential in these structural holes,
knowledge should often be transferred between research-oriented and practise-oriented partners;
as well as partners of totally different horizontal knowledge interests (interdisciplinarity). Autio
(1998) definestwo subsystems in innovation systems: i) knowledge generation and diffusion sub-
system and ii) knowledge application and exploitation sub-system. Dialogue is a presupposition
of acommon innovation process within different sub-systems. Even in the sametechnological
field the mode of language differs in basic research and practical production. This makes it diffi-
cult even to picturethe mnovation potential in the structural hole. The situation is the same be-
tween different technological disciplines. There may be a desire to spanthe structural hole be-
tween a partner with research-oriented knowledge interest in one technological field and a partner
with practice-oriented knowledge interest in another technological field, for example, the rela-
tionship between basic nanotechnology research and practical innovation processes in the metal
industry.

A significant part of the difficulties between the potential innovating partners stems from the in-
formation asymmetry on the different sides of a structural hole. The partners on the opposite sides
of the structural hole have information of different quality and achieved for their own purposes.
The difference is often so great that a new kind of expertise isneeded. Following Burt we may
identify the expertise as an information broker in the structural hole. A structural hole is an op-
portunity to broker the flow of information between people and control the form of cooperation
that brings together people from the opposite sides ofthe hole (Burt, 1997). This new kind of ex-
pertise usually is located in the intermediate organizations ofthe innovation system. T hese or-
ganizations include, for example, science andtechnology parks, business development organiza-
tions, and technology transfer organizations ofthe universities and research centers.

Practice-based Knowledge Production
in the Networked Innovation Processes

The networked innovation environment places new demands for collective knowledge produc-
tion. Gibbons et al. (1994) define two classes of knowledge used in the innovation processes.
Mode 1 ishierarchical andtends to preserve its form. Mode 2 is more heterarchical and transient
in nature. Mode 1, traditional knowledge production based on single disciplines, is homogeneous
and primarily cognitive knowledge generation context sets within largely academic paradigms.
Mode 2, knowledge production, by contrast, is created in broader, heterogeneous interdisciplinary
social and economic contexts within an applied setting. One of the key contrasts between the two
modes is that in Mode 1 problem-solving is carried out following the codes of practice relevant to
a particular discipline and problem-solving whilst under Mode 2 knowledge activity is organized
around a particular application and is more diffuse in nature. Gibbons et al. report an epoch
change in knowledge activity in innovation networks with a shift from Mode 1 to Mode 2 knowl-
edge creation (Howells, 2000). In this study, the often very practice-oriented Mode 2 knowledge
production is seen asthe main “business” ofthe innovation networks.
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In order to understand the new demands for creating knowledge in the — very often practice-based
— innovation processes, we must take a little closer look at them. To innovate is an intentional
activity in which there is a more or less specified goal to acquire — sometimes only a feeling that
something should be done. In an innovation the specification of the goal is the main problem.
Also, with product nnovations it is very difficult to specify the goal —the commercial end prod-
uct. In asense, in an innovation one istryingto develop something new, something that has not
occurred before. In this sense, mnovation is closely related to discovery in a scientific inquiry
(see Kelly, 1996). However, newness in innovation is contextual in a specific sense (Engestrom,
1999). Innovations are not made out of nothing. Innovations presuppose systematic work includ-
ing both specific innovative processing of the subject matter and building an innovative environ-
ment in order to produce and combine knowledge. Moreover, both factors must be synchronized.

In mnovation there is sometimes a need for some new technological or scientific knowledge. To
acquire this is just innovation in science — scientific discovery. However, innovation occurs in
business contexts and hence the context cannot be specified only by characterizing the framework
of research work. Research work that is part and parcel of innovation processes is called practice-
based inquiry. The nature of innovation is that the innovation process generates somethingnew.
This somethingnew, in a sense, is something unexpected. Of course, the result is surprising also
in a scientific knowledge-seeking process. However, the source of the goal is different. In basic
researchthe goal is specified by the underlyingtheory. The role ofthe theory can be seen from
the fact that the theory or rather the method provides the foundation for justification (Hendricks
& Pedersen, 1997).

In innovation there is no such justifyingtheory: justification occurs within the markets. Products
or services have to be sold out in market. That isthe“justification” needed. So, the technological
or organizational “justification” isnot enough. Hence innovation cannot be reduced to scientific

research. Justification given by the market istemporal and hasto be constantly eamed.

Results in scientific research are underdetermined by the evidence. Hence, there is constantly a
need for further justification. In science, experiments play a central role both in the theory forma-
tion (abduction) and inthetheorytesting (induction). Whiletesting, a scientist is tryingto formu-
late a falsifying experiment for the theory. In fact, any experiment can be a falsifying experiment,
but no number of positive experiments guarantees the truth of knowledge. Also, a business inno-
vation is a continuous process in which new products and services are sought orthe existing
products and services are further developed. However, in contrast to scientific innovations there
is no such falsifying activity in business innovations— all the activity directs to innovation.

Business innovations are essentially tied to the practical business. That is, the framework of re-
search isonly one factorthat determines the context of innovation. T o innovate usually means to
cooperate. Cooperation here means knowledge production within groups of people that have a
common interest, determined by the practical context in which the group is working. However,
these people often have a very different background (work history, education, etc.)

In practice-based innovation processes there is a common practical context within a problem to be
solved which has to be specified. The practical context is a concrete object. Within this practical
context each cooperator may have a different point of view, hence the specific problemthey have
in mind may differ. However, they are solvingtheir problems within the same context. They lo-
calize the context in a different way — by asking different questions. Still, they have to have a
common dialogue — each of them must be a dialogist in a common dialogue, that is, in a process
of building somethingnew within a context. Such common dialogue supposes a common inten-
tion. To have this, the dialogists must share some factors within a context. These may be, for ex-
ample,tools (working tools or language) or goals. Usually dialogue supposes that a factor (or a
few factors) should be enlarged.

In an innovation process the basic intention is not to acquire consensus. This is exactly the same
as in scientific research. In scientific research the basic intention isto acquire truth, not consen-
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sus. In an innovation process the very intention is to create something new — new products, new
services, or new habits. These may look like very different from different points of view. How-
ever, in a practice-based innovation process, these different points of view have to be synchro-
nized.

It is crucial to elicit questions that synchronize these different points of views. More generally, a
central problem is to formulate multidimensional questions. These haveto be analyzed and an-
swered in a dialogical process. Leading such a questioning process presupposes new skills. Let us
emphasize that traditional scientific education is not good enough forthis. Of course, one must
have sufficient knowledge about the subject matter, but most important is the skill to structure
problem situations, in other words, the skill to specify different factors andto determine different
functional balances of these factors. In fact, such a discussion has been under study inthe phi-
losophy of jurisprudence (Heiskanen, 1992). To get a better grasp let us consider the interrogative
model of inquiry more closely.

Interrogative Model of Inquiry

Questions

Questioning can be seen as a general process of knowledge-seeking. That is, different types of
knowledge-seeking processes can be analyzed as questioning processes. To do this systemically,
we have to consider the logical structure of question-answer sequences more closely (Hintikka,
1984).

Questions can in anatural way be understood as requests for further information (Hintikka, 1976;
Aqvist, 1965). That is, a questioner lacks some information, and he or she addresses the question
to some source of information he or she thinks is a good sourceto get the information he or she
needs. A given answer will — in a happy case — give the information needed. For example, the
question

(1) Who lives here?
requests information about the person who lives here.

The situation in whichthe question (1) is rational to ask is that someone lives here. Such a condi-
tion is the presupposition of the question. So, the truth of the presupposition makes askingthe
question rational, since it guarantees that there is a correct answer tothe question.

A question determines the class of potential answers to the question. That is,the (logical) nature
of the question determines the kinds of answer that may be given tothe question. For example, to
the question (1) the class of potential answers is the class of people. A member of the class of
potential answers is an answer (reply) to the question.

A conclusive answer to the question givesthe information the questioner is searching for. How-
ever, not every answer (reply) is a conclusive answer. Conclusiveness presupposes that an answer
is true. However, truth alone does not guarantee the conclusiveness. T o understand conclusive-
ness we have to consider the formal logical properties of questions but also several practical and
contextual factors. For example, in the analysis ofthe question-answer relationship the knowl-
edge ofthe questioner hasto be taken into consideration (Hintikka, 1976).

Each sentence divides all the possibilities into two separate classes: the class of possible states of
affair in which the sentence is true, and the class of possible states of affair in whichthe sentence
is false. Information is defined by the ability to exclude some ofthe possibilities (Hmntikka, 1973).
In this spirit, the knowledge one has separates the possible states of affair into two groups — the
possible states of affair that are compatible to everything one knows, these are called his or her
knowledge worlds, and the possible states of affair that are not compatible to everything one
knows (Hintikka, 1991).
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An answer to a question has to conveythe information the questioner needs. That is, an answer
should allow the questioner to exclude so many of the possibilities that the questioner can
uniquely identify the answer. However, by definition this depends onthe knowledge the ques-
tioner has before askingthe question.

Let us consider the following simple example. The questioner asksthe question (1), andthe an-
swer given to him or her is ‘b’ where b is aname. The answer does the jobonly if the questioner
can identify the person to whom the name ‘b’ refers, that is, if the name ‘b’ refers in every ques-
tioner’s knowledge world to one andthe same person. That is, the answer does the job, if the
questioner can truly say that ‘I know who b is” (Hintikka, 1976).

Here we must note that the answer hastwo different functions. First, it hasa function of a direct
answer. The name ‘b’ is a direct —andtrue, as the questioner hopes— answer to the question (1).
However, to bring about the conclusiveness it must at the sametime give enough supplementary
information to the questioner. That is, after the answer the questioner must have enough nforma-
tion in order to identify the person to whom the answer refers (Hintikka, Halonen, & Mutanen,

2002).

To be able to question rationally the questioner must prove the presupposition of the question be-
fore he or she can ask it. This determines the constraints the questioner must know before asking
the question. Moreover, the conclusiveness condition gives the information that must be con-
veyed by the answer. This determines the whole framework (in this simplified case) inthe ques-
tion-answer process. A closer analysis shows that the general structure of such a process is dia-
logical (Mutanen, 2002).

Such information-seeking questions have a clear-cut role in both scientific research processes and
innovation processes. However,to get a better understanding let us characterizethe role of ques-
tioning more precisely.

Interrogative Model of Inquiry

In science questions have different kinds of roles. Questions may denotethe main object (or main
interest) in the inquiry. In this sense, for example, Laudan (1977) uses the notion of problem.
Problems can be expressed via questions. Let us call questionsthat express the main problem of
the inquiry main questions. The main question specifies the knowledge the whole research proc-
ess is looking to find. However, there is also another meaning for questions in science. For exam-
ple, Kant (1998) and Bacon (2000) used the notion of question in the scientific process in a more
specified sense. The notion of question in this specified sense denotesthe step of inquiry in which
the inquirer requests further information in order to answer to the main question of the inquiry. In
this latter meaning, questions have a central methodological role in an inquiry process. These mi-
nor questions map a route from ignorance to knowledge, that is, questions are seen as a methodo-
logical tool to convey the inquiry process to the intended goal (Hintikka et al., 2002, Kelly,
1996).

Scientific inquiry - knowledge-seeking, argumentation, and reasoning - can be seen as a series of
questions and answers. This observation may sound quite obvious. However, systematic explica-
tion of the idea is an extremely difficult task. T he interrogative model is one in which the idea is
taken seriously. Scientific inquiry is a methodical search for knowledge; hence the question-
answer processes haveto be characterized as strategic processes — goal-tracking processes. The
interrogative model is a general idea that can be applied in several different kinds of science; for
example, Sintonen (1990) analyzes Darwin’s work using an interrogative model.

The interrogative model has been a general approach to reasoning in the history of philosophy
and science. T he most famous example is the Socratic questioning method (elenchus). The very
idea is that a questioning process is a strategic process leading the argument to the intended goal.
The goal isoften to showthat the opinion (of an opponent) at the beginning is wrong. T o acquire
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the goal Socrates asks questionsthat are yes-no questions, that is, questions whose potential an-
swers are ‘yes’ or ‘no’.

Aristotle further developedthe interrogative model, especially in Topica. In Topica Aristotle de-
veloped a general strategy to interrogative processes (interrogation games). Moreover, he sepa-
rated two classes of answers that occur in the questioning processes: answers that are necessitated
by the earlier answers, and all the other answers. His study of the answers ofthe first class started
the study of logic. However, systematically speaking, logic is not a separate field of study, but a
central part ofthe interrogative model (see Hintikka & Bachman, 1991; Hintikka et al., 2002).

To take a more systematic approach, let us consider a line of reasoning: Py, ..., P, , C, where P;
(i=1,...,n) and C are propositions. If the argument is logically valid then we say that the conclu-
sion C can be deduced from the premises Py, ..., P,. In logic the interest is only in the logical —
formal - relationship between the propositions (sentences). This is also the case i the traditional
analytic philosophy of science. That is, all the pragmatic aspects of scientific reasoning are ex-
cluded from the philosophical analysis (Sintonen, 1993). The interrogative model takes these
logical aspects of reasoning into consideration, of course, but it also takes pragmatic aspects of
reasoning explicitly into the model.

A natural, real life reasoning process is not a formal logical deduction that starts with the com-
plete information. It is a knowledge-searching process in time and space. Some further informa-
tion from some outer sources of information enters the process. T he interrogative model charac-
terizes the whole process of reasoning. To do this the nature and reliability of the sources are of
central importance (Hintikka, 1991).

The nterrogative model focuses on the rational search for knowledge. Here, rationality refers to
rational evaluation of (sources of) information used in argumentation and to rationality of argu-
mentation (methodology). So, rationality means a strategic approach: T he questioning process has
to be goal tracking, To dothe task well questions and deductions must be syncretized (Hendricks,
2001; Hintikka & Bachman, 1991).

Following Aristotle we will divide the premises into two classes: premises that can be deduced
from the earlier ones, and others. The first call corresponds to logical inferences by the arguer,
and the other class correspondsto questions asked by the arguer of an outer source of informa-
tion. In a sense, the logical inferences explicate the information already existing in the argument,
and questions bring new information into the argument (abduction). This new information makes
interrogative inferences ampliative (Hintikka 2007).

The nature of the outer source of information hasto be specified. To be rational knowledge-
seeking the nature of the source must be known. Socrates was looking at the opinions of the peo-
ple he was discussing. These people are at the same time sources of information. Socrates was
interested in the opinion ofthe people. Hence, they were reliable sources of information. So, the
method Socrates used was reliable. In natural sciencethe source of information isnature. To get
the information a scientist cannot ask questions directly but he or she must make observations and
experiments. These are systematic and hence the reliability ofthe information can be evaluated
(Hintikka, 1985; Hintikka et. al., 2002).

The essential thing is not that the source should be reliable. It is possible to argue rationally using
unreliable sources of information (Hintikka, 1987; Hintikka et. al., 2002). For example, legal ar-
gumentation i a court of law does not assume that the information coming fromthe sources of
information isreliable. In fact, the argumentation i the court evaluates the forthcoming informa-
tion systematically (Hintikka, 1985; Holmstrom-Hmtikka, 1995). The essentialthing isnot reli-
ability or not but to know the very nature of the forthcoming information (Osherson, Stob, &
Weinstein, 1986).

The very idea isthat arguer hasto be an active agent in knowledge-seeking, He or she is actively
looking for the information needed in the process. All the new information comes via questions
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asked by the arguer. Methodologically, essential problems are what to ask, when to ask, and
where to ask (what or who are good sources ofthis information). The first problem characterizes
the structure ofthe main problem of inquiry, the second problem characterizes the strategic aspect
of reasoning, and the third problem characterizes the context ofthe main problem of nquiry (Hin-
tikka et al., 2002).

The nature of information sources varies from case to case. In the natural sciences the source of
information is usually seen as a passive answerer. However, there is a big difference between
pure observations and experiments (Hintikka, 1984). However, a source of information can be an
active knowledge generator (Kelly, 1996). Asthe example of Socrates shows, it is possible to
develop the model in a direction in which the answerer also has an active role (see Hintikka,
1982; Mutanen, 2002).

To formulate the nterrogative model more precisely we have to specify the factors ofthe model.
To specify the model we have to specify (i) an inquirer, (ii) a problem to be solved, and (iii) the
information that can, in principle, be obtained during the process. T o specify the inquirer we usu-
ally specify the theoretical background of the inquirer. In a simple case the inquirer has a main
question to answer. In the simplest case, all the forthcoming information comes from one andthe
same source and is known to be true (Hintikka et al., 2002).

The inquirer hasto have a systematic methodto explicate the inquiry process. In fact, it is not
essential howthis is tallied, but it must be systematic; it must allowthe inquirer to explicate and
document the reasoning process. T he inquirer may make deductions and ask questions of an outer
source of information. The results of the operations haveto be specified in the documentation
(Hintikka 1991).

The interrogative model is closely related to the traditional logical approach to the philosophy of
science. However, the interrogative model brings something essential and newto the picture. In-
terrogative moves open the door tothe outer world. Already this has a fundamental meaning. This
can be seen if we ask what the ideal theory is accordingto the models. If we consider the simplest
case, the traditional deductive view prefers a complete theory, andthe interrogative model prefers
a model complete theory. However, we know that these two are not interreduceable (Hintikka et
al., 2002).

However, for us the most important aspect isthat in the interrogative model epistemic aspects of
inquiry processes are taken into the methodology. This makes the model very flexible. It can be
appliedto several different kinds of question-answer processes (See Hintikka & Hintikka, 1982).

Deliberative Arguments

As we have emphasized, innovation is a goal-searching activity. However, the principal goal is
not truth, but for example a new product or service. So, the search for truth does not play as cen-
tral a role as in (basic) research. Hence, the above characterized presuppositions of knowledge-
seeking questions do not play a central role. More central are the possibility and accessibility
questions. The possibility refers to both the technological and the practical possibility. The first of
these can be answered within scientific research; the latter refers to the local situation —tothe
possibilities within this company/society. Accessibility refers to the general values of society. In a
sense, these can be understood as presuppositions of innovation questions. The truth of these pre-
suppositions can be evaluated only through dialogue (Mutanen 2007).

In mnovation the first and foremost problem isto deliberate the final goal. Of course, sometimes
intuition as a fast mode of mental process may serve as a starting step. However, intuition isnot
good enough. We have to give arational characterization of the innovation process. T he qualifier
‘rational’ refers to a methodic process in a context. It is not enough to characterize a goal; one has
also to specifythe means of acquiring the goal: the means and the goal have to be synchronized.
This is done in a deliberative argument. A deliberative argument is one in which the arguer is set-
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ting a goal for him- or herself, andtriesto explicate the method that allows him or her to reach
the goal.

It is possible to analyse deliberative arguments within an interrogative model. In a deliberative
argument the initial premise (background knowledge) that the arguer has is not a theory, but
ratherthe goal he or she istryingto attain. As a final conclusion the arguer gets to know what to
do in order to reach the goal (Hintikka & Bachman, 1991).

The interrogative process makes the route to the goal explicit. The mean (method) that leads to
the goal is a final (ultimate) conclusion. In several cases there is no single act that givesthe goal,
but, rather, the argument itself maps aroute to the goal. Moreover, deliberative arguments are
often so closely connectedtothe practical behavior that (theoretical) argumentation and its appli-
cation (action) cannot be separated (Hintikka & Bachman, 1991, von Wright, 1963).

In such deliberative argumentation the sources of mformation (oracles) have to be specified. In a
basic interrogative model - described above -the sources of information were characterized via
observations or experiments. Thetheoretical background is given by the researcher. In the case of
deliberative argumentation there isno such a background theory. T he goal playsthe role of the
theory, and the goal may change duringthe process (Hintikka & Bachman, 1991).

Now, sources of nformation may or rather should containtheoretical mformation (theory or theo-
ries). The theoretical information comes into the argumentation via a scientist — by a dialogical
process. However,the search for such theoretical information leading a corresponding dialogue
within a given context presupposes a special skill. No traditional field of science focuses onthis
problem. However, one needs a good basic knowledge about the relevant fields of science and
practical skills — one has to understand the basic ideas of the substance andto be familiar with the
context. There is a need for a new kind of expertise (Volanen, 2007).

Deliberative argumentationtakes place in practical contexts. The argumentation is closely con-
nected to practical decision-making. These practical decisions are not purely epistemic problems
(what isthe case). They are also connected to values (what should or could be our intent). Deci-
sions have to be carried out. This hasto be done well, which has an aesthetic aspect (how to do it
well).

In principle these three different aspects can be separated. Sometimes this is done via a division
of labour: epistemic aspects arethe job of a scientist; the aesthetic aspect is done by a designer;
and the ethical aspect — well-doing - is done by a worker. However, in practical activity such
separation is not possible. Practical activity and decision-making brings these aspectsto the same
place at the same time. They are practically inseparable (Hintikka, 1985; Mutanen, 2007).

The conclusion of the deliberative argumentation is a specification of the goal and a means that
leads to the goal. The three dimensionality of the argumentation occurs in every level ofthe ar-
gumentation and, of course, in the implementation ofthe argument. Hence, the goal and the mean
should be based on true, acceptable, and excellent knowledge. That is, truth is justified within the
usual scientific process. However,these results have to be specific tothe context. Goal and means
should be acceptable. However, this acceptance is always a collective act: the process of accep-
tance should be dialogical. Moreover, the goal should be attained well. To determine this well-
doing is a collective, dialogical act (von Wright 1963).

Deliberative argumentation runs as a sepwise process within a practical context. The process
starts withthe arguer discovering and formulating brief statements of main ideas and materials for
the goal. Thishasto be connectedtothe context explicitly. After thisthe arguer proceeds by ana-
lyzingthe ideas and materials formulated already. T his presupposes argumentation skills, but also
several practical skills. After this one can see clearly what the ultimate goal is. Otherwise the
process continues interrogatively by explicating information that already has been given or asking
for further information (Mutanen 2007).
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The whole process hasto be cooperative. In fact, this cooperativeness is a clear-cut consequence
of the analysis above. Moreover, a closer look at the argument above shows that dialogicality (or
cooperativeness in a strong sense) is a methodological recommendation in an innovation process.
That is, cooperativeness is not an external rule but is built into the methodology of innovation.
(See Figure 1.)

Deliberative interrogation

Multidimensional interrogaton
Future possibilities

Substantial interrogation
within a firm

Itrero gation for possibilities
(futur e trajectories)

Figure 1: Principles of interrogative model

Mental Exercise: Mode 2 Knowledge Production in a
Structural Hole (Metal Industry — Nanotechnology)

The Lahtiregion has set a goalto be the leading area in practice-based innovation activities in
Finland (see Aula & Harmaako1pi, in press). In the region the framework of network-facilitating
innovation policy has been developed in order to promote practice-based innovation activities
(see Harmaakorpi & Tura, 2006). The Lahtiregion's future competitiveness is seen to be greatly
dependent on its ability to promote practice-based innovations, due to the absence of a university
and very low research nputs in the region. Although lacking its own scientific research the Lahti
region has a favorable logistic situation; it lies only 100 km fromtwo remarkable research cen-
ters, Helsinki and T ampere, enablingthe relatively easy transfer of scientific knowledge to the
practice-based innovation processes. T he yearly research inputs in 2004 per person were 1 800
euros in the Helsinki region and 2 530 euros in the Tampere region whereas in the Lahti region it
was only 255 euros per person.

The situation in the Lahti region has forced it to develop new tools totrigger innovation proc-
esses. One aim ofthe network-facilitating innovation policy is to search for structural holes be-
tween the regional knowledge-base and the scientific knowledge-base found in the surrounding
research centers. The nommal procedure of getting new innovation processes triggered is as fol-
lows. The innovation experts in the intermediate organizations approach local firms and analyze
the possible future trajectories and the knowledge needed to reach those trajectories. This analysis
often reveals some structural holes to be spanned. After careful preparation work a one-day nno-
vation session isheld. The innovation session method is an integrated process in which planning,
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acting, and implementing must all be synchronized. The synchronizing process is a context-
sensitive dialogical process.

The aim inthe Lahtiregion is to organize 30 practice-based innovation sessions per year in the
region. The participants include experts from companies, top-level experts often from the world
of science, and members ofthe intermediate organizations. An innovation session begins with
introductory speeches given by the experts chosen to fit the theme of the day. After the introduc-
tory speeches the creativity operator promotes interaction between the participants in order to dis-
cover the innovation potential lurking in the structural holes. The aim isto find 24 potential ideas
to pave the way for new networked multi-actor innovation processes utilizing Mode 2 knowledge
production (Harmaakorpi, 2006).

How difficult it isto reach a fruitful dialogue between the participants of the innovation session
has often been seen since the knowledge interests are too far from each other, threatening the
spanning ofthe structural hole. In such situations, usingthe methodology ofthe interrogative
model of inquiry has been very helpful. Below we make a mental exercise where we use the inter-
rogative model in filling the structural hole existing between the basic research of nanotechnol-
ogy andpractical development work in the metal industry. The innovation potential is clear but
the innovation processes are inadequate due tothe lack of communication. We conceptualise
three archetypes of participants in an innovation session i) nanotechnology knowledge producers,
i) metal industry knowledge exploiters, and iii) inter-mediators. T he following mental exercise is
not based on any individual case. It is rather a synthesis ofthe experiences gained in many inno-
vation sessions. Therefore, it is imaginary but strongly based on real events (Harmaakorpi &
Tura, 2006; Reason & Bradbury, 2006; Mutanen, 2007).

After the introductory speeches, the mental distance ofthe participants is often quite long. Scien-
tists are still thinking in theoretical questions like“How could I get still longer nanocoal tubes?”,
company representatives could still be thinking about “How could I make my product stronger?”
and the inter-mediators think “How could I get the people to begin to solve a common problem?”.
In a sense, both in science and at company level, the questioning-answering process is one-
dimensional. By his or her questioning, the intermediator makes the questioning-answering proc-
ess multidimensional, i.e., crosses boundaries between these two contexts. Practical problems in
the context can be understood as a tool in this boundary crossing (Engestrém, 2005; Mutanen,
2007).

The basic problems for the innovation process come from the metal industry. There is aneed for
further development. This is a permanent state in modern business. However, the usual steps of
development are not enough. There is aneed for something really new — genuine innovation.
However, nobody knows what this genuine innovation could be — this is the case by definition.
There is something that can be done. T he metal industry company hasto be located within a new
context in which problems can be formulated and answered in a new way (Harmaakorpi & Tura,
20006).

To specify the new context one hasto analyze the situation ofthe company. T his analysis consists
of'the factual analysis of manufacturing and cultural factors. This allows one to specify weak ties
that may be fruitful. However, to specify potential fruitful weak ties is not enough. One central
property of weak ties is that they are only potential. T o actualize the potentiality of theties one
hasto activate the tie. T o do thisone hasto motivate all the partnersto take a new perspective
(Engestrém, 2005).

In the company the analysis of the situation pictured above makes this step possible. A scientist is
not principally interested in problems within a context in a company. He or she is looking for
general new knowledge. Moreover, in a company it isnot enough that existing knowledge be ap-
plied in solving some problems. The whole framework has to be specified in a new way. This
cannot be done without the help of the scientist. That is, the scientist hasto do proper research
within the context. This is anew challenge for the scientist. After this the context will be opento
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a dialogical process. The time and space for the dialogue hasto be organized. Thishasto be an
open-minded situation in which all the co-operators are present in full force (Mutanen 2007).

The basic idea isthe following. In scientific research of nanotechnology the basic problems are
connected to the basic theory and its development. In the metal industry the basic problems are
connectedto basic processes in making products and developing existing processes and products.
Even if in nanotechnology the intention isto apply the theoretical knowledge in practical prob-
lems, there would be a gap between the two; in the metal industry the existing machinery and
habits in production may cause some difficulty in applying scientific knowledge.

In an innovation sessionthe very idea isto bringtogether thesetwo: nanotechnology researchers
and practical metal industry actors. The first problem isto get a common understanding about the
practical context in which mnovation should occur. After this the process is directed to fertilize
the dialogue between the partners. This is just eliciting multidimensional questions that allow dia-
logue to proceed. In fact, this means that nanotechnology experts will ask context dependent
questions, that is, questions that arise fromthe practical context. This is neither basic research nor
just applying existing knowledge. It is about understanding the underlying practical context as a
practical context. This understanding allows the multidimensional questions to be answered. The
metal industry participants have to act in a similar manner.

Reaching a common understanding of the problem by the efforts of knowledge producers and
knowledge exploiters has proven to be problematic in many cases. In a short time schedule the
role of information brokers has proven to be essential in makingthe participants innovate. The
task ofthe inter-mediators is very challenging, since they needto understand the processed sub-
stance knowledge, as well as have the social abilities to work in very diverse groups. T o secure a
successful innovation session inter-mediators needto be able to set questions and deliberative
arguments that, for example, enable 1) the people on both sides of the structural hole to become
aware of the interests and difficulties of the other group, ii) transferring the best practices between
the groups, iii) drawing analogies between groups ostensibly irrelevant to one another, and iv)
making a synthesis ofthe knowledge interests (Burt, 2004).

Concluding Remarks

Focusing on a network-facilitating innovation policy in promoting practice-based innovation ac-
tivities, in particular, has created new demands for innovation operations in the Lahti Region in
Finland. The coordinated search for innovations inthe structural holes has revealed a lack of ap-
propriate methodological approaches to activate the innovation potential in these holes.

The experiences gained in 30 innovation sessions showthat, for example, the familiar brain-
storming methods do not work very well with this kind of innovation session. The knowledge
interests ofthe mnovating partners often remain too distant to enable an active multi-actor nno-
vation network to emerge. After many trials it became clearthat the right questions set in the
group work in the innovation sessions could open up the way for successful innovation processes.
This trajectory led us to find the interrogative model of inquiry as a possible methodological ap-
proach to use in the networked innovation processes aiming at spanning the structural holes. The
model being developed in the field of theoretical philosophy poses a fascinating intellectual chal-
lenge to apply the model in the context of innovation systems.

The Lahti Region is movingtowards using the interrogative model of inquiry i its innovation
promotion activities. Although application of the model is still in its embryonic phase, it has
provento have potential for further development. The first experiences emphasize the role of in-
termediate organizations — information brokers— in a successful questioning process. The actors
in these organizations seem to lack the qualifications needed to process questions and deliberative
arguments in the inquiry process. Therefore, the next steps in making the interrogative model of
inquiry really work in the innovation processes in the region is i) to develop the model to better
suit the practical work by trying different kinds of inquiry scenarios in the innovation sessions,
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and ii) to educate the actors inthe intermediate organizationsto use the interrogative model of
inquiry in the information brokerage in the innovation sessions.

The managerial impacts of using a tool like the interrogative model are remarkable. The issue
actually concems creativity management in structural holes. The key notions in this management
process are tolerance, uncertainty, interrogation, and interpretation. T he interrogative model is a
tool for managing interpretable innovation processes - ratherthan problem-solving innovation
processes (see Lester & Piore, 2004). Therefore, management that utilises the interrogative model
is quite likely to be based on actions of leadership, not management (cf. Bennis, 1989). A detailed
assessment of managerial implications is beyond the scope ofthis study. However, Amabile
(1997) pavesthe way for essential questions in managing interpretable innovation processes by
dividing creativity into three different components: expertise, creative-thinking skills, and moti-
vation. Promoting expertise with the interrogative model refers to managerial abilities to make
possible worlds visible for the innovating partners; promoting creative-thinking skills refers to
managerial abilities to spanthe structural holes; and promoting motivation refers to managerial
abilities to motivate people with very different backgrounds to focus on the same innovation
process.
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