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Abstract

Uotila Tuomo

THE USE OF FUTURE-ORIENTED KNOWLEDGE IN REGIONAL INNOVATION PROCESSES:
Research on knowledge generation, transfer and conversion

Lappeenranta 2008

81 pages, 7 figures, 3 tables

Acta Universitatis Lappeenrantaensis 318

Dissertation, Lappeenranta University of Technology

ISBN 978-952-214-630-4, 978-952-214-631-1 (PDF), ISSN 1456-4491

The importance of the regional level in research has risen in the last few decades

and a vast literature in the fields of, for instance, evolutionary and institutional

economics, network theories, innovations and learning systems, as well as

sociology, has focused on regional level questions. Recently the policy makers

and regional actors have also began to pay increasing attention to the knowledge

economy and its needs, in general, and the connectivity and support structures of

regional clusters in particular.

Nowadays knowledge is generally considered as the most important source of

competitive advantage, but even the most specialised forms of knowledge are

becoming a short-lived resource for example due to the accelerating pace of

technological change. This emphasizes the need of foresight activities in

national, regional and organizational levels and the integration of foresight and

innovation activities. In regional setting this development sets great challenges

especially in those regions having no university and thus usually very limited

resources for research activities.
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Also the research problem of this dissertation is related to the need to better

incorporate the information produced by foresight process to facilitate and to be

used in regional practice-based innovation processes. This dissertation is a

constructive case study the case being Lahti region and a network facilitating

innovation policy adopted in that region. Dissertation consists of a summary and

five articles and during the research process a construct or a conceptual model

for solving this real life problem has been developed. It is also being implemented

as part of the network facilitating innovation policy in the Lahti region.

Keywords: Regional innovation systems, regional foresight, regional knowledge

creation and conversion, knowledge brokering, intermediary activities

UDC 001.895 : 001.18 : 005.94 : 332.1
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1. Introduction

The increasing competition of the international economy and the technological

development related not only to information and communication technology, but

also to several other technological sectors, have created a situation where the

competitiveness of not only companies, but also nations and regions is greatly

dependant on their ability to create innovations. The distinction between

innovation and invention can be elaborated by an example used by Schumpeter,

who when referring to technological change defined invention as the creation of

new technologies, innovation as the commercial introduction of new technologies

and diffusion as the spreading of new technologies (Arthur, 2007; originally

Schumpeter 1911). Lambooy (2005, 1142) defines innovation as “the result of an

iterative process of interaction between individuals, organizations, systems and

institutions, using price signals and other signals to find the direction in which to

develop”, while Dosi (1988, 222) defines innovation as “the search for, and the

discovery, experimentation, development, imitation, and adoption of new

products, new production processes and new organisational set-ups”.  Naturally,

the result of this development must also have some newness value. The

opportunities for innovation can be analysed from various perspectives including

firms and other organisations, systems (regions, nations, social systems,

sectors), institutions (culture, educational values, resistance to change) and

individuals (cognitive abilities, entrepreneurship etc).

Earlier innovation theories emphasised the linear nature of innovations and saw

innovations as sort of automatic products, provided by the supply and demand of

research and development. Later theories have largely abandoned the idea of

linearity and instead emphasised the possibilities and the role of society as a

promoter and facilitator of innovation processes (see Harmaakorpi 2004). And

interestingly enough, the strong trend of globalisation has not decreased the

importance of ”regionalization” or ”localization”; on the contrary. Global and

13
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globalising companies are increasingly concentrating on those activities that are

seen as their core competencies. At the same time, their need to buy the

supporting and complementing activities from outside sources is increasing.

The importance of the regional level in research has risen in the last few decades

and now it is increasingly seen as a proper level in fostering economic, social,

cultural and political activities by policy measures aiming to increase the

wellbeing of the public (see, e.g. Storper 1997; Törnqvist 1998). A vast literature

in the fields of, for instance, evolutionary and institutional economics, network

theories, innovations and learning systems, as well as sociology, has focused on

regional level questions. Particularly in the late 1990s, policy makers and regional

actors began to pay increasing attention to the knowledge economy and its

needs, in general, and the connectivity and support structures of regional clusters

in particular (Reichert 2006). Finland has been at the forefront in adopting this

regional approach, since it was adopted in Finland in the 1980s and strengthened

and stabilised since the mid 1990s (Nieminen 2004, 15; Lemola 2004, 116-118).

According to Florida (1995) the nature of economic transformation makes regions

key economic units in the global economy. The shift to knowledge-intensive

capitalism goes beyond particular business and management strategies of

individual firms. Instead it involves the development of new inputs and a broader

infrastructure at the regional level on which individual firms and production

complexes of firms can draw. In order to provide these inputs and related

infrastructures, which can facilitate the flow of knowledge, ideas and learning,

regions must adopt the principles of knowledge creation and continuous learning;

they must in effect become learning regions (Florida 1995).

Howells (2002, 877) sees the role of universities as crucial in this process, since

they are centrally involved in knowledge transfer, intended and unintended,

formal and informal. Also in Finland the HEO’s (higher education organizations

meaning universities and polytechnics) are expected to play a more active role in

14
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regional development. The expectations towards the so-called third task of

HEO’s are focused on their roles in developing economic life and innovative

activity. These expectations are also reflected in the phenomenon, which Tura

and Uotila (2005) call “the third decentralisation of the university system” in

Finland meaning that mainly during the 1980s and 1990s approximately 50 non-

independent regional university units were established. The background of the

establishment of the branch units lies in the aims of the non-university regions –

and especially the larger cities without a university – to access the benefits

brought by the universities. The third decentralisation was a regional process

where the aims and forms were strongly defined based on the needs and

industrial structure of the regions (for more detailed description, see Tura & Uotila

2005). Nowadays the third task, interaction of regions and HEO’s, is also one

factor when evaluating the HEO’s and the regional commitment is no longer an

alternative or a less important strategic option on the way to national and

international success and fame (Virtanen 2002).

Thus, in the ‘learning economy’ knowledge and learning are crucial

competitiveness factors (Lundvall & Borras 1999; Lundvall & Johnson 1994).

Even the most specialised forms of knowledge are becoming a short-lived

resource due to the accelerating pace of change in the global economy and only

the capacity to learn continuously and adapt to rapidly changing conditions

secures the innovative performance of firms, regions and countries (Wolfe 2002).

The ability to learn (and forget) is essential for economic performance, not the

stock of knowledge (Lundvall & Borras 1999, 35). However, knowledge itself may

also be seen as a process rather than a stock (Melkas 2004; Pierce et al. 2006).

The regional policy and decision makers are seeking ways to create regional

competitive advantage in the globalising world (Reichert 2006). According to Tura

and Harmaakorpi (2005, 1122) innovation policy is the most important sector of

regional competitiveness policy, thus public policy makers are striving to

establish innovative structures and  promote actions, which support the creation

15
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of innovations (Pohlmann 2005). Innovation policy is concerned with stimulating,

guiding and monitoring knowledge-based activities within a political jurisdiction;

typically a nation or a region. The goals of innovation policy are economic,

although they are also stated in broad welfare terms (e.g., the advancement of

knowledge, sustainable development or social benefit) (de la Mothe 2004).

Kuhlman et al. (1999) define innovation policy as the entire scope of related

public measures of science, research, technology policy, overlapping also with

industrial, environmental, labour and social policies. The challenge confronting

society is to evolve policies capable of effectively nurturing innovation within

modern economies and social structures - a task made intrinsically difficult by the

complexity of innovation systems and their dynamics (Kuhlman et al. 1999, 5 –

6). Innovation policy can also be seen as a complex process, not a single

product. It is a result of a set of programmes and policies, all involving institutions

(Kuhlmann & Edler 2003; de la Mothe 2004).

According to Howells (2005) there are two important reasons why innovation

policy is so important to regions. First, there is a link between innovation, growth

and economic performance. Second, big differences still remain in innovative

activity between regions. This reflects the basic challenge of innovation policy in

many regions: overcoming the heavy agglomeration tendencies of knowledge-

based activities in certain regions (Georghiou et al. 2003). Howells (2005) not

only sees the regional level important “as such”, but also as complementing the

national (and pan-national) level innovation policy. While seeming to admit that

there has been a shift from “top-down” to “bottom-up” approaches in regional

policy, he still considers it very questionable, whether this shift is translated into

innovation policy, which, according to him, still remains overwhelmingly top-down

in most national economies. Also Kautonen in his recent study (2006, 7) is

sharing Howells’ view of prevailing top-down approach in designing regional

innovation policies.  However interesting this question is at a general level, it

remains out of the scope of this research.

16
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During this century, the Lahti region has renewed its innovation policy and

adopted principles and practices of what is called “a network facilitating

innovation policy”. The time perspective for a thorough evaluation of the results of

that new regional innovation policy approach is still too short, thus the proper

time for critical evaluation is not now, but in coming years. One should also bear

in mind, that when innovation policy is defined the way Kuhlman et al. (1999) has

done it, innovation policy becomes a very challenging, if not an impossible

research object. This one research alone can not cover all aspects, levels and

nuances of regional innovation policy, instead it mainly aims to model and

describe one part of the network facilitating innovation policy; the generation,

transfer and conversion of future-oriented knowledge to facilitate regional

innovation processes.

17
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2. Regions and innovations

2.1. Definition of regional innovation systems

Against ‘end of geography’ predictions the global economic restructuring seems

in fact to be reinforcing the region or locality as a fundamental basis of economic

governance in the age of global, knowledge-intensive capitalism. Regions have a

role to play in the global economy in shaping their own economic development.

They are even said to be in a privileged position to design policies that respond

better to the real needs of the public when compared to national policies (Keenan

& Uyarra 2002, 12).

Researchers have abandoned simplistic, linear models of innovations and

innovation processes. Instead it is increasingly recognised that the dynamics of

innovation systems are complex and difficult to understand and that scientific and

technological communities, not to mention the “users” of their products, face a

number of challenges, both now and in the future (Kuhlman et al. 1999, 7). When

innovation is considered a socially and economically embedded process, it

further raises the question of the socio-institutional environment in which the

process is taking place (Harmaakorpi 2004). In the last decade or two ‘systems of

innovation’ has emerged as a new topic on the research agenda of innovation

studies. It has opened up a promising line of study, in which the scope of analysis

has been broadened from artefacts to systems and from individual organisations,

often firms, to networks of organisations (Geels 2004).

This more systemic approach is not only a tool for studying innovation processes;

it is also offering a conceptual framework for innovation policies and strategies

(Edquist 1997, 16).  Systems of innovation can be defined on several levels,

either “national innovation systems” (Freeman 1987; Lundvall 1992; Nelson

1993), “regional innovation systems” (Cooke et al. 1997; Maskell and Malmberg

18
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1998; Doloreux 2002) or “sectoral innovation systems” (Malerba 2002) depending

on their context.

During this research process the focus has been on regional dimension of

innovation activities and processes.  Definitions of a “regional innovation system”

vary, emphasising different aspects but for purposes of this research process,

one by Nauwelaers and Reid (1995) seems appropriate. They define regional

innovation system as “the set of economic, political and institutional relationships

occurring in a given geographical area which generates a collective learning

process leading to the rapid diffusion of knowledge and best practice”.

2.2. Components and functions of regional innovation systems

Hekkert et al. (2007, 414) define the innovation process as “a joined and

interactive process of development of technology in interaction with the system in

which the technology is embedded”. Promoting these innovation processes, from

a policy perspective, calls for instruments that support the following functions:

.

• Management of interfaces; cutting across subsystem borders and

superseding tunnel visions and dead-locks of narrow negotiation arenas;

stimulating the debate.

• Building and organising (innovation) systems; facilitating construction and

deconstruction of (sub)systems; initiating discourse, alignment,

consensus.

• Preventing lock-in; identifying and facilitating prime movers, ensuring that

all relevant actors are involved.

• Providing a platform for learning and experimenting; creating conditions for

various forms of learning such as: learning by doing, learning by using and

learning by interacting.

19
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• Providing an infrastructure for strategic intelligence; identifying sources

(Technology Assessment, Foresight, Evaluation, Bench Marking); building

links between sources; improving accessibility for all relevant actors;

stimulating the development of the capacity to produce strategic

information tailored to the needs of actors involved.

• Stimulating demand articulation, strategy and vision development.

• Stimulating and facilitating the search for possible applications; developing

instruments that support discourse, vision and strategy development

(Smits & Kuhlman 2004).

Regional innovation systems thus provide a conceptual framework in which

innovation processes are promoted and facilitated by means of regional

innovation policy and where new innovation policy instruments are developed.

The “systems of innovation” approach is used to analyse the network of

relationships among firms and the broader institutional setting that supports their

innovative activities; the framework emphasises the dynamic and cumulative

nature of innovative processes. Analysing these relationships involves tracing the

flows of knowledge among institutions, both public and private, that comprise this

innovation system. Studies of these systems point to the interdependence of

economic, political and cultural factors and the increasing importance of proximity

in influencing the innovation process (Wolfe 2002).

According to Wolfe (2002) a critical component of the innovation system of a

region is the infrastructure of R&D institutions located within it, as well as the

internal and external networks of relationships within and between public

agencies and private actors. According to Cooke (2006) the innovation system

must include not only the knowledge generation subsystem (knowledge

generating firms and institutions) and knowledge exploitation subsystem

(knowledge exploiting firms). It must include also the following components: 1.

set of nodes in innovation chains, 2. systemic, interactive linkages, 3. soft

infrastructure, 4. financing instruments, 5. support instruments for

20
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commercialisation and marketing and 6. feedback and policy support and only in

the case the two subsystems mentioned are systematically engaged in

interactive learning (Cooke et al. 1997) a regional innovation system factually

exists.

Then what is the raison d’etre of a regional innovation system? At a general level

it is naturally to promote innovativeness in a given region and thus increase the

regional competitiveness.  In their recent article Hekkert  et al. (2007, 9 13) have

in a more concrete manner defined the seven functions, which should be

promoted by an innovation system. These functions are:

1. entrepreneurial activities

2. knowledge development

3. knowledge diffusion through networks

4. guidance of the search

5. market formation

6. resources mobilisation

7. creation of legitimacy/counteract resistance to change

When positioning this current research according to the seven functions

mentioned, the main interest areas are knowledge development, knowledge

diffusion through networks and guidance of search.

2.3. Factors favouring proximity in innovation processes

In recent years economic geographers, economists and other social scientists

have emphasised that neither all assets of knowledge economies nor knowledge

itself are as mobile as its codified expressions in publications and patents. The

more implicit “tacit” forms of knowledge have a geographic dimension, it is said to

have a crucial role in innovation processes and it also can be positively

influenced by policies and framework conditions (Reichert 2006; Schienstock &
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Hämäläinen 2001, 88). Howells (2002) on the other hand, citing  Polanyi, strongly

criticises the much-used dichotomy between tacit and explicit knowledge.

Instead, knowledge can be understood rather as a continuum between wholly

explicit knowledge and a wholly tacit form of knowledge and that tacit knowledge,

situation and locational context play a significant role in the use and spread of

codified knowledge. Thus, according to Howells, although codified knowledge

may be more ubiquitous and accessible, its interpretation and assimilation are

still influenced by geography.

According to Maskell and Malmberg (1999) and Wolfe (2002) factors of space

and proximity contribute to the kind of tacit knowledge and the capacity for

learning that support innovation. At least a considerable amount of knowledge is

and will be rather “sticky”, embodied in organisations and people and often also

spatially clustered. The cost of transmitting sticky knowledge rises with distance.

Thus it is highly contextual and easily transmitted via face-to-face interaction and

through frequent contact (von Hippel 1994; Tödtling & Trippl 2005; Dosi, Llerena

& Labini 2006; Bröker & Bindel 2007, 153). The notion of tacit knowledge and its

importance in innovation processes relates also to the concept of “social capital”,

which some scholars refer to as the key advantage of regional economies

(Schienstock & Hämäläinen 2001, 88; Tura & Harmaakorpi 2005; Rutten &

Boekema 2007).

To summarise; in a regional context, innovation is seen as a process embedded

in a regional innovation system (see eg.Cooke et al. 1997; Storper 1997; Braczyk

et al. 1998; de la Mothe & Paquet 1998; Doloreux 2002), which can be

understood as a system of innovation networks located within a certain

geographic area, in which firms and other organisations are systematically

engaged in interactive and collective learning through an institutional milieu

characterised by embeddedness (cf. Cooke 1998; Kostiainen 2002). Collective

learning is a process of dynamic and cumulative knowledge creation, which has

many synergy advantages due to its interactive character (Camagni 1995).
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Synergy advantages emerge because of knowledge spill-overs and increasing

trust in the collective learning process. A regional innovation system consists of

different  multi-actor innovation networks including actors with often very different

aims and knowledge interests. Moreover, these networks normally lack clear

leadership being actually led by shared leadership (Harmaakorpi & Niukkanen

2007). Thus the innovation system is a very broad concept, which extends over

schools, universities, research institutions, industrial enterprises (economic

system), the politico-administrative and intermediary authorities (political system),

as well as the formal and informal networks of the actors of these institutions

(Kuhlmann & Edler 2003; de la Mothe 2004).

2.4. On regional innovation system critics

The concept of regional innovation system also has its problems and unresolved

issues. Recently the critical voices towards RIS approach have strengthened.

For example Doloreux and Parto (2005) have criticised the concept based on

three arguments. As also pointed out here, the concept has no single generally

accepted definition although different definitions have somewhat similar

elements. Doloreux and Parto claim that due to the great diversity in regional

innovation system types, there is a significant degree of ‘definition confusion’ and

problems related to  empirical validation, making it difficult for researchers and

policy makers to envisage what a regional innovation system is or what it should

be. The approach thus suffers from the absence of a unified conceptual

framework from which a universal, even though broad, model could  guide

research and policy making. So according to Doloreux and Parto, though the

concept sounds (for example, in a policy making sense) appealing, it is hard to

operationalise and lacks theoretical validation (see also Ronde & Hussler 2005).

Also according to Kautonen (2006, 261) the interest of main advocates of RIS

approach rests much more on the broad outlines of the approach than on its

empirical verification.
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Another source of criticism, related to the previous one, is the usually inadequate

definition of the meaning of ‘region’.  According to Doloreux and Parto, ‘region’

has increasingly become a focus of economic policy not only in Europe but also

elsewhere. Still the term ‘region’ has been applied in very different (in size,

population etc.) contexts. Sometimes it has meant a whole country, sometimes

cities, small-scale industrial districts and so on (see also Keenan & Uyarra 2002).

The third source of criticism is the difficulty of drawing boundaries for regional

innovation systems. Regions are naturally not “self-sufficient” containers without

connections outside. Institutions and organisations etc., located in a region have

linkages elsewhere being members of extra-regional networks. These linkages

are necessary as mechanisms of knowledge generation and circulation keeping

the organisations competitive in the long run. These linkages and extra-regional

networks raise questions about the boundaries of a regional innovation system;

how to define or ‘draw’ the boundaries for a regional innovation system? This

question is of special importance, when we are talking about network facilitating

innovation policy. In Finland Kautonen (2006) has studied regional innovation

systems from company perspective and the results of his research are

emphasizing the importance of multilevel innovation environment rather than just

regional level innovation environment.

It seems that the concept of network facilitating innovation policy, which has been

quite central during this research process, manages to tackle some of the critics

shortly discussed here but at the same time it even seems to create basis for

more severe critic against regional approach.
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3. Interplay between foresight and innovation

The discussion concerning foresight activities has been particularly lively at

European level, where foresight processes are seen as important tools for

developing competitive and sustainable strategies for integrated Europe. Even

the regional dimension has been emphasised in the European context and is

related to recent processes of regionalisation of public policies (Eerola &

Jørgensen 2002; Keenan & Uyarra 2002, 12). As a result of those processes

regions have changed from being objects of state-led regional policies to the

subjects of competitiveness policies.  They have also adopted a more pro-active

approach in regional policy instead of a more passive and re-active actions of

redistributing welfare (Pihkala et al. 2007). These changes also include a

tendency to develop the endogenous capacity of regions to innovate and hence

to create constructed competitive advantage urging the need to outline potential

futures (Cooke & Leydesdorff 2006).

Regions’ success is strongly affected by their adaptability to the emerging

techno-economic environment. The adaptability depends on their existing

resources and their capabilities for renewing these resources in order to keep

them competitive (Pihkala et al. 2007). Sotarauta and Srinivas (2005, 35 36;

2006) are making a distinction between strategic adaptation and pure adaptation

the former referring to regions with a capacity to change their destiny by adapting

themselves to changes and reshaping their local environment. The approach of

strategic adaptation emphasises “the policy intentionality of decision makers to

function as intermediaries between organizations and their environments and is

often reflected in new or restructured institutions, interpretations and capabilities”.

A regional visionary capability is needed in this renewal process of a regional

resource base (Harmaakorpi 2004). Also network leadership is growing in

importance within regional innovation systems and in renewing regional resource
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bases. It can be defined as action that leads all operations and resources of the

network in the desired direction. The new leadership tries to create a learning

and innovative economy in the region and includes an active interpretation of

signals for change (Pihkala et al. 2007). Besides technological, these signals can

be political, social, environmental etc. In order to get these signals, central

players and decision makers need tools, which can provide them with

meaningful, future-oriented information and shared visions (or frames of

reference) and with the help of which they can anticipate the consequences of

their choices and negotiate relevant strategies.

Foresight is among the tools considered useful in this respect (Eerola &

Jørgensen 2002). Technology (and also other) foresight activities can at best

have a vital role in this renewal process by “giving time and direction” to regional

decision makers and thus supporting, for example, regional strategy formulation.

STRATA-ETAN Expert Group of the European Union DG Research saw foresight

as ‘an important tool in the development and management of future-oriented

innovation systems based within a wider context of future-oriented coordination

activities in a society’. It could be defined as a “purposefully organized process

bringing together expectations of diverse actors about possible development

paths to formulate strategic views about the future that take into account broad

social and economic developments’’ (Keenan & Uyarra 2002).

In “A Practical Guide to Regional Foresight” published by FOREN network

foresight is defined as “a systematic, participatory, future intelligence gathering

and medium-to-long term vision building process aimed at present-day decisions

and mobilising joint actions”. Regional foresight by definition refers to the

implementation of foresight approaches on smaller territorial scales, meaning that

proximity factors become more critical (Foren 2001). According to report, several

changes highlight the increased importance of foresight activities:
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– in strategic planning, there has been a move from a “rational” approach

aimed at achieving equilibrium and stability, to more evolutionary

approaches

– policy development has seen a shift from an elite-driven / top-down to a

broader, more participatory approach

– in futures studies, there have been several important developments, such

as a shift from predictive to exploratory studies, from “one-off” studies to

more continual iterations (Foren 2001, 5).

According to Roveda and Vecchiato (2006; 2008) foresight fosters and supports

the mutual learning among participants. Foresight also contributes to the

socialisation of tacit knowledge and to its absorption and conversion into explicit

knowledge. It can be used for acquiring new coded knowledge from outside the

region, which further enriches and complements the existing knowledge in the

region. In this way foresight processes are facilitating the recombination of

explicit knowledge, its absorption and conversion into tacit knowledge. Also

Cuhls (2003, 96) sees the communication effect of pre-assessing future options

or decisions and mobilising and bringing together the different stakeholders of the

innovation system (the ‘wiring up’-effect ) as an important result of foresight

processes.

Many authors have related innovation to the concept of future, and in some

cases even consider the use of futures research (in its various forms) in

innovation processes crucial for the success of an innovation, or argue that at

least it can contribute positively to the quality of an innovation process (Van der

Duin 2004; Preez & Pistorius 1999, 215). The active use of the foresight

approach aims to enhance regional visionary capability, which Harmaakorpi

(2004, 28) defines as “a regional innovation system's ability to outline the

possible potential development trajectories based on travelled paths and utilising

the opportunities emerging by the changing techno-economic paradigm”.
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Coates (1985, 30) defines foresight as the overall process of creating an

understanding and appreciation of information generated by looking ahead. It

includes qualitative and quantitative means for monitoring clues and indicators of

evolving trends and developments and is best and most useful when directly

linked to the analysis of policy implications. Foresight in government cannot

define policy, but it can help policies to be more appropriate, more flexible, and

more robust in their implementation, as times and circumstances change.

Foresight is, therefore, closely tied to planning. It is not planning, but merely a

step in planning and can be used for planning purposes (Cuhls 2003).

Since technological development is a central source of innovations, and a driver

of many social changes, an important element of a more pro-active policy making

approach is the need to anticipate the future development of those technologies

that are crucial in the region (Eerola & Väyrynen 2002; Salo & Cuhls 2003). This

is not an easy task to accomplish; according to Preez and Pistorius (1999), it is

one of the major challenges in the management of innovation. Despite the

difficulties, a rapidly changing global technological landscape necessitates

keeping track of technological developments. Preez and Pistorius also strongly

emphasise, that basically any organisation could be considered  technology-

based to some extent, implying that technologies have the ability to affect the

bottom line of  every organisation. It is thus also necessary to assess the

business impact of such technologies (Preez & Pistorius 1999).

Eerola and Väyrynen (2002, 15) and Salo (2000, 207) see the need to integrate

foresight activities more closely in today’s decision making and (action) planning

processes as an important challenge for those carrying out foresight activities.

However it is needed in order to increase the effectiveness of foresight activities.

But even though this need is acknowledged and though foresight activities can

be regarded as an activity providing input to the innovation process, not much

literature has been published on how futures research is actually used to facilitate

innovation processes. According to van der Duin (2004) “futures research seems
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to have the most impact in the first phases of the innovation process, the fuzzy

front-end, where it has the function of inspiring people to think about new

innovations that are in line with possible, new future developments and to

challenge prevailing perceptions”.
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4. Research problem, objective of the research and the
research questions

The ideas presented recently by Berg-Jensen et al. (2007) offer a fruitful platform

or starting point for this research process. They contrast two ideal innovation

modes; STI (Science, Technology, Innovation) mode, which is based on the

production and use of codified scientific and technical knowledge and DUI

(Doing, Using, Interacting) mode, which on the other hand is based on an

experienced-based mode of learning. At the level of the whole economy, the

tension between the STI and DUI modes corresponds to a need to reconcile and

combine approaches to national (and regional) innovation systems focusing on

the role of formal processes of R&D in order to produce explicit and codified

knowledge with those focusing on the learning from informal interaction within

and between organisations resulting in competence-building often with tacit

elements (Berg-Jensen et al. 2007). The STI mode of innovation refers to the

way firms use and further develop this body of science-like understanding in the

context of their innovative activities and it relates to the use of explicit knowledge.

The STI mode of learning even if it starts from a local problem will make use of

‘global’ knowledge all the way through and, ideally, it will end up with ‘potentially

global knowledge’. The DUI mode of learning most obviously refers to know-how

and know who, which is tacit and often highly localised. While such learning may

occur as an unintended by-product of the firm’s design, production and marketing

activities, Berg-Jensen et al.  emphasise that the DUI-mode can be intentionally

fostered by building structures and relationships which enhance and utilise

learning by doing, using and interacting (Berg Jensen et al. 2007).

The results of cluster analysis conducted by Berg-Jensen et al. indicate that what

really improves innovation performance is the use of mixed strategies combining

strong versions of the two modes. It is a major task to make the two modes work

together in promoting knowledge creation and innovation. In the light of these
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results Berg-Jensen et al. (2007) see the policy makers’ tendency to think in

terms of the linear model of innovation and give priority to supporting R&D-

activities in high technology sectors to the neglect of organisational learning and

user-driven innovation as problematic.

This view gains support from a recent European innovation scoreboard (2007)

report. According to the report, the analysis of European innovative firms shows

that almost half of these innovate without doing any R&D, for example through

organisational or marketing innovations. It is thus important to understand if there

are different behaviours and needs between non-R&D and R&D innovators in

order to improve the effectiveness of public policies to stimulate innovation

(European innovation scoreboard 2007, 27-28).

The distinction between DUI- and STI-modes of innovation resonates well with

the distinction of regional knowledge bases made by Asheim and Coenen (2005;

2006; see also Asheim et al. 2005 and  Howells 2002). They distinguish between

three types of knowledge base: ‘analytical’ (science based), ‘synthetic’

(engineering based) and `symbolic´. These types indicate different mixes of tacit

and codified knowledge, codification possibilities and limits, qualifications and

skills, required organisations and institutions involved, as well as specific

competitive challenges from a globalising economy, which have different

implications for different sectors of industry, and, thus, for the kind of innovation

support needed. An analytical knowledge base, on the one hand, refers to

industrial settings, where scientific knowledge is highly important, and where

knowledge creation is often based on cognitive and rational processes, or on

formal models. A synthetic knowledge base, on the other hand, refers to

industrial settings, where innovation takes place mainly through the application of

existing knowledge or through new combinations of knowledge. A symbolic

knowledge base is related mainly to cultural industries, such as film making,

publishing, music, advertising, fashion etc. (Asheim et al. 2005) and is not so

relevant from the point of view of this research.
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When combining these distinctions, they seem to create a basis for the argument

that in order to be able to create mixed innovation strategies urged by Berg-

Jensen et al., in regions with synthetic knowledge base special attention must be

paid into creating procedures or practices also enabling the transfer of “scientific”

knowledge to be utilised in innovation processes.  However, according to Ronde

and Hussler (2005) and Gertler (2001) the literature on  innovation systems so far

looks rather inconclusive on the mechanisms of knowledge transfers and

collective learning used to develop (and facilitate) new ideas. On the one hand,

this literature stresses the need for interactions between actors (the systemic

dimension). But on the other, territories or industries are also presented as

offering a propitious environment to innovation: it is as if, “being there” allows

actors to benefit from knowledge floating in the air. One could further hypothesise

that such knowledge transferring mechanisms are particularly important when

policy measures are targeted to serve the knowledge needs of SMEs, which in

many cases are short of R&D-resources of their own, and to support their

innovation activities.

This research process thus draws its research problem both from previous

theoretical literature of innovation system research, research on regional

development and foresight studies and from its regional context, a case region

with features of synthetic knowledge infrastructure. The research problem can be

stated as the need to analyse and model those knowledge generation, transfer

and conversion processes, which are needed when future-oriented knowledge is

used to facilitate regional innovation processes.  Information produced during a

foresight process and the integration of this foresight information into practice-

based innovation activities is of particular interest. It is often very challenging to

use such future-oriented information in  renewal and innovation processes, since

i) the possible futures are hard to outline, ii) such information is in many cases

very abstract and iii) due to its nature it is hard to adopt in organisational and

strategic routines.
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The research problem is further divided into more detailed research questions,

each to be answered in articles as follows:

• Article 1: How future-oriented knowledge is created in regions and in

regional innovation systems and networks?

• Articles 2, 3, 4: How to cumulate the kind of future-oriented knowledge that

can be utilised in regional innovation processes?

• Article 3, 5: What kinds of knowledge conversion structures are needed to

transfer future-oriented knowledge into a region and to integrate it into a

regional innovation system to facilitate practice-based innovation

processes?

By answering these more detailed or partial research questions, the general aim

of this research process is to present a construct or a model of needed

knowledge conversion structures in this research setting and by using this

construct to gain further understanding of the use of future-oriented knowledge in

regional innovation processes.
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5. Research composition and approach

5.1. Research composition

Research composition is illustrated in Figure 1. Articles 1. and 2. are mainly

theoretical by nature considering regional knowledge creation and the role of

resource-based futures research in creating regional visionary capability.

However, besides a thorough literature review they build on the experiences

gained in carrying out “the first steps” of network facilitating innovation policy in

the Lahti region. Articles 3. and 4. are more empirical building on empirical

material received during a regional technology foresight process. However the

focus of these articles is not so much on presenting the results of that foresight,

but rather on analysing the process itself. The empirical results of that foresight

process are reported elsewhere, in Ahlqvist et al. (2007). Article 5. aims at

synthesising the results and experiences of the research process and also

considers the role of regional absorptive capacity and knowledge brokering.
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Figure 1 Research composition

One could say that this research process resembles an innovation process at

least in one respect: it has not been a linear and exactly pre-planned process.

Instead it can be characterized as being strongly emergent and evolutionary but

still consisting of logical phases and elements complementing and building on

each other. These phases, their goals, materials used during each phase and

timing of the phases are at a general level described in Table 1.

This research draws its main elements and its theoretical concepts mainly from

three somewhat interrelated research domains; research on regional

development, innovation research and foresight studies and the research  on the

whole can be positioned in the cross-section of these three background research

domains, as presented in Figure 2.
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Table 1. Generalized description of the research process.

Phases of
the
research
process

Objective of the
phase

Timing
of the
phase

Central concepts
and content of the
phase

Empirical
material used
during the
phase

Output
of the
phase

Phase 1 To gain a general
understanding on
regional
knowledge
creation and
conversion
processes

-2005 Tacit, explicit and
self-transcending
knowledge

Regional strategy
documents,
interaction
(discussions,
interviews etc.)
with regional
actors,
workshops

Article 1

Phase 2 To design a
procedure to be
used in regional
technology
foresight
processes

2005-
2006

Regional path
dependency, regional
resource-base

Regional strategy
documents,
interaction
(discussions,
interviews etc.)
with regional
actors,
workshops

Article 2

Phase 3  Implementing the
regional
technology
foresight process

2005-
2007

Regional knowledge
infrastructures,
network facilitating
innovation policy,
information quality in
foresight processes

Expert Delphi,
expert
discussions &
interviews

Article 3
& 4

Phase 4 Re-rooting the
results of a
regional
technology
foresight process
to be used in
innovation
processes

2005 - Potential and realized
absorptive capacity in
innovation networks,
information and
knowledge brokering

Innovation
sessions

Article 5

Phase 5 To provide a
synthesis  based
on previous
phases

-2008 Regional innovation
systems, regional
foresight, regional
knowledge creation
and conversion,
knowledge brokering,
intermediary activities

Outputs of
previous phases

Disser-
tation
report
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Figure 2. Positioning of this research

5.2. Research approach

The articles included in this dissertation draw their concepts from somewhat

different theoretical backgrounds and use different methods. Also the role of

empirical data used in the articles varies. Even though in some of the articles

empirical data collected via an Internet questionnaire is used, this research as a

whole can best be described as a qualitative case research aiming to gain a

deeper understanding of the phenomenon under study.

Neilimo and Näsi (1980) have presented four types of research approaches:

conceptual, decision-oriented, action-oriented and nomothetical research

approaches. If the research approach of each article would be described

separately then, for example, the first two articles of this research could best be

characterised as following the conceptual research approach. They are mainly

theoretical building blocks laying the ground for next three, more empirically

oriented articles. But again, if one wishes to define the general research

approach for the whole research process and covering all five articles, then it
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could best be described as a constructive research approach, as defined by

Kasanen et al.  (1991, see figure 3).

Figure 3. Comparison of some selected research approaches (Kasanen et
al. 1991, 317)

Typical for constructive research is, that its starting point is in some problematic

real-life situation. The research then aims at developing a conceptual construct to

be used in solving this problem and then finally the conceptual construct

developed during the research is actually used in a ‘real-life situation’  in order to

solve that problem (see also Figure 4). Constructive research is thus also

normative by its nature as opposed to descriptive research. In addition, what is

also needed and what separates constructive research from pure consultative

problem solving is that one also has to show that the construction has theoretical

connections, that is, that it is a part of a particular theoretical framework. In

addition to contributing to the scientific validity of the method,  showing the

theoretical connections supports the claim that the construction in question would

also work in instances other than its original field (Kasanen et al. 1991; 1993).

Constructive research is applied research and it can be either quantitative or

qualitative by nature. Constructive research usually makes use of small empirical

samples and most typically it is case-research, where creativity, innovativeness

and the heuristic nature of discovery are emphasised (Kasanen et al. 1991, 317).
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Kasanen et al. (1993, 246) have characterised the constructive approach by

dividing the research process into the following phases, the order of which may

vary from case to case:

1. Find a practical, relevant problem, which also has research potential

2. Obtain a general and comprehensive understanding of the topic

3. Innovate, that is, construct a solution

4. Demonstrate that the solution works

5. Show the theoretical connections and the research contribution of the solution

6. Examine the scope of applicability of the solution

These phases can also be identified in this research process.

Figure 4. Elements of constructive research (Kasanen et al. 1993, 246)

Lukka and Kasanen (1993, 372) have also identified three generalisation

rhetorics. The first they call statistical generalisation rhetorics, implying a normal

sample-population generalisation, which of course is not applicable in this

research. The second they call contextualised generalisation rhetorics usually

implying  action-oriented case-research and the chance to apply the results over

the primary empirical case. The third generalisation rhetoric, and related

especially to the constructive research approach, is what Lukka and Kasanen call

the constructive generalisation rhetoric. According to constructive generalisation
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rhetorics a result of constructive research can be generalised in wider contexts, if

a developed construct has already proved its usability and its practical

functioning in its original context, has a theoretical novelty value and a researcher

can find well-grounded justifications that the implementation of the solution

construct in a wider context is probable (Lukka & Kasanen 1993, 372). Thus

though constructive research is usually case-research, it is possible that the

results of such research can also be applicable in wider contexts.

The research problem of this research process, as stated earlier, is related to the

need to better incorporate the information produced by foresight process to

facilitate and to be used in regional practice-based innovation processes. During

this research a construct or a conceptual model for solving this real life problem

has been developed and it is also being implemented as part of the network

facilitating innovation policy in the Lahti region. This is what Kasanen et al. (1993)

call “a weak market test”. According to them a weak market test is, despite its

name, a relatively strict test, since “it is probably not often that a tentative

construction is able to pass it” (Kasanen et al. 1993, 253). Thus, when providing

new insights and understanding related to its research questions, this research at

the same time also helps to build useful procedures and practices for carrying out

a network facilitating innovation policy not only in the Lahti region, but also other

regions sharing similar features of synthetic knowledge structures.
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6. The Lahti region as a case study area

6.1. Definitions

According to Niosi (2000) any definition of regional innovation system should

start by defining the region first. Though at first sight the concept of “region”

sounds quite unproblematic, defining it for research purposes reveals rapidly

some difficulties, due to the “elusiveness” of the concept (Keating 1998; Keenan

& Uyarra 2002). A region can have several meanings; it can refer to territorial

space, political space and the space of social interaction, economic space, and

functional space. A region is the result of the meeting of various notions of space.

It is also an institutional system, either in the form of regional government or as a

group on institutions on a territory (Keating 1998, 11)

Cooke (2001) and Cooke and Schienstock (2000) are suggesting two alternative

ways of defining a region. First alternative is to define a region as a

geographically defined, administratively supported arrangement of innovative

networks and institutions that interact heavily and on a regular basis with the

innovative output from regional firms. The second alternative suggests the

definition on the basis of the ‘georegional’ or cultural aspects of the region. In the

latter alternative a region does not need to have for example a certain

determinate size, instead it is homogenous in terms of specific criteria, which

distinguishes it from bordering areas and it possesses some type of internal

cohesion.

The research area in this case refers to the Lahti region. It, on the other hand can

be defined as a “functional area, the urban center of which is the city of Lahti and

which also covers those parts of the region of Päijät-Häme, which are

surrounding the urban center and are functionally and economically related to

Lahti (Tura & Harmaakorpi 2008). So to summarize, the Lahti region is bigger,

than Lahti urban area, but smaller than the region of Päijät-Häme.

Acknowledging the problems related to such a definition, one can still on a fair
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basis argue, that it resonates with first alternative presented by Cooke (2001) and

Cooke & Schienstock (2000) and also is consistent with ideas of Keating (1998,

26-27) who sees a policy-making capacity as one dimension in defining a region.

6.2. Overview of the innovation policy and innovation system in
the Lahti region

In principle there are two ways for regions to try to develop future-oriented

innovative strategies. First they can try to identify the strategies applied in

‘successful’ regions and then to imitate those strategies. This leads to a sort of

‘Silicon Valley´ syndrome, where each successive regional strategy is a “carbon-

copy” (and thus a worse replica) of a preceding one (Ahlqvist et al. 2007).

However, regions are not identical, they differ from each other in many ways and

therefore the often cited “one-size-fits all” approach to innovation policy is

inappropriate and probably  inefficient.

Strategies can also be planned and fulfilled by taking into account both the

regional resource base and anticipating the future development of the operational

environment. In this latter case the strategy content is based on regional

strengths and procedures and the strategy aims at improving the “pro-active

sensitivity” and “future orientation” of regional actors. Such strategy formulation is

not based on imitation, but instead it seeks regional uniqueness (Ahlqvist et al.

2007).

Regional disparities in Finland have grown in recent years (Georghiou et al.

2003, 78).  For example about half of all R&D activities in Finland are carried out

in the Helsinki region, which is also categorised as one of the most innovative

areas in Europe, and as much as 80 % of R&D is carried out in only  four regions

(Uusimaa, Pirkanmaa, Pohjois-Pohjanmaa and Varsinais-Suomi). Georghiou et

al.  regard the networking and specialisation within the country as options for

other regions to develop. The same tendency to concentrate is expressed in
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Table 2, which reflects not only the very low R&D intensity in the Lahti region, but

also the rather low educational level of the region’s population. The low level of

both indicators results from the fact that it is the biggest region (by population) in

Finland without a university. This is reflected in many ways in the surrounding

area and also in what kind of innovation policy the region can carry out. This is

understandable, since, for example, Howells (2002, 877) sees the role of

universities as crucial within knowledge-based regions, because they are

centrally involved in knowledge transfer, intended and unintended, formal and

informal.

Table 2. Comparing large urban regions in Finland (Aula & Harmaakorpi
2008).

Population
in the region

In
Polytechnic
s
share of
people over
15 years

In
Universities,
share of
people over
15 years

Degrees in
polytechnics
or universities,
share of
people over
15 years

R&D
Million
euro

€/
resident

R&D
index
(whole
country =
100)

Urban
Regions

People % % %

Greater
Helsinki

1, 224, 257 3,2 6.1 33.3 2, 212.1 1, 806.9 181.7

Jyväskylä 163, 390 4.7 10.3 27.4 180.8 1 106.6 124.0
Kuopio 118, 050 5.6 6.2 27.3 101.2 875.3 82.6
Lahti 169, 386 3.5 0.1 21.5 43.3 255.6 23.2
Imatra-
Lappeenranta

109 791 3.1 6.0 21.2 77.8 708.6

Oulu 202 898 3.9 9.2 29.7 663.0 3 267.7 226.4
Tampere 313 748 2.9 9.9 28.2 793.8 2 530.1 248.1
Turku 290 524 3.3 8.8 26.8 315.0 1 084.2 107.1
Vaasa 88 798 6.9 9.3 27.4 88.3 994.4 94.3
Source:
Statistics
Finland
10/19/2005

The Lahti region cannot compete even with other Finnish urban agglomerations

(not to mention internationally) just by imitating them or having the same

“innovation recipe” as other Finnish regions with a stronger research

infrastructure. It has to develop its own innovation policy in order to sustain and

strengthen its competitiveness. Thus in a Finnish context the Lahti region is a

very suitable region where to search for answers to research questions.
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Aula and Harmaakorpi (2008) have in their recent article analysed the innovation

strategies, their characterisations, central objectives and visions of largest

centres in Finland. They concluded that based on strategy documents, there

seem to be some unique features in innovation strategies in the Lahti region. The

summarised findings of Aula and Harmaakorpi’s analysis are presented in Table

3. below.

Table 3. The central differences in the innovation strategies (Aula &
Harmaakorpi, 2008)

Other large urban regions Lahti region

Economies of scale Economies of midscale

Research-based innovation

processes

Practice-based innovation processes

General networking rhetoric Concrete networking tools

Research-based university policy Practice-based university policy

Human capital Social capital

Despite the problems caused by the lack of a university of its own, the Lahti

region still has the potential to create functioning innovation policy methods using

the opportunities offered by the University Consortium (including connections to

the university main campuses) and the Polytechnics1 (Aula & Harmaakorpi

2008). The Lahti region concentrates on creating a “network facilitating

innovation policy” (Schienstock & Hämäläinen 2001; Harmaakorpi 2004; Aula &

Harmaakorpi 2008). By means of the network facilitating innovation policy, the

regional innovation system is developed in a way that the regional resource

platform can be exploited benefiting both the private and public sectors. Because

of the narrow regional resource platform, attention must also be paid to the inter-

1 The University Consortium is a university network of the subsidiaries of four universities located in Lahti
region. The  University Consortium has  about 250 employees and focuses mainly on the fields of adult
education, regional development and technology transfer. The Polytechnics are college-level institutions
with about 5,500 students and 464 employees in the Lahti region.
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regional networking and accumulation of active communication networks to get

all the knowledge needed in the region and spread its reputation (Aula &

Harmaakorpi 2008).

Another interesting and special feature of innovation policy in the Lahti region is

the emphasis on the promotion of practice-based innovations, that is, innovation

activities “having their roots” in some practical context. It is seen that due to the

absence of a university and very low research inputs in the region, the Lahti

region's future competitiveness is greatly dependent on its ability to promote

practice-based innovations in the  framework of a network facilitating innovation

policy (see also Harmaakorpi & Tura 2006). Despite this emphasis on practice-

based innovation activities one still has to bear in mind that this does not imply

that the importance of scientific knowledge is not acknowledged. It simply implies

that the origin of innovation processes is in the “practical context” but that they

can be and they need to be facilitated by bringing scientific knowledge into the

region and innovation processes. This is one of the main tasks of the network

facilitating innovation policy in the Lahti region (Lahden kaupunkiseudun

innovaatioympäristön kehittämisstrategia 2005).

This kind of policy definition is consistent, for example, with the findings of Ronde

and Hussler (2005). In their study dealing with knowledge flows and localised

learning processes they found results suggesting that competences dedicated to

external interactions have a more important impact on innovation than internal

competences. They also found that unintended knowledge flows have less

influence on innovation than deliberate ones. Hence, their analysis advocates

innovation policies dedicated to support networks of regional actors.

Cooke calls the approach adopted in the Lahti region, based on bottom-up

experimentation, communication and leadership, a “third generation” RIS model

(Cooke forthcoming). According to Cooke, another example of applying this kind

of approach (apart from the Lahti region) can be found in Leuwen, Belgium.  The
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schematic illustration of the 3rd generation RIS model in the Lahti region is

presented in Figure 5.   As illustrated in Figure 5., this research process is an

attempt to build suitable innovation intermediary tools to be used in carrying out a

network facilitating innovation policy. Besides the need to find new ways to

integrate foresight knowledge into innovation processes, there is also a need to

gain further understanding concerning the measurement of (regional) innovative

capability and absorptive capacity in the context of regional innovation systems, a

need to better understand what kind of expertise is needed to promote and

facilitate regional innovation processes and collective learning processes etc.

Figure 5. Third generation Regional Innovation System (Harmaakorpi &
Tura 2008)

The main actors of the Lahti region innovation system are presented in Figure 6.

The innovation policy in the Lahti region is coordinated by Lahti Science and

Business Park Ltd (LSBP), a regional development organisation owned by the

municipalities in the Lahti region (84 %), the city of Lahti being the biggest owner

with  74 %, companies (12 %), universities and polytechnics (3 %) and private

individuals (1 %). It has some strategic partners in developing regional innovation
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environment, among the most important are Lahti Region Development Company

(LAKES), Häme Employment and Economic Development Centre (TE-

Centre), the regional council of Päijät-Häme, the administration of Lahti

urban area and the community of higher education organisations in Lahti (Lahti

University Consortium and Lahti Polytechnics). Together with its strategic

partners Lahti Science and Business Park is also building, and involved in,

national and international networks. LSBP has a special relationship with the

members of the University Consortium in Lahti and their parent universities. The

tasks and roles of these organisations in carrying out the regional innovation

policy is presented in Figure 6. (Lahden kaupunkiseudun innovaatioympäristön

kehittämisstrategia 2005).

Figure 6. Main actors and their roles in RIS of the Lahti region (Lahden
kaupunkiseudun innovaatioympäristön kehittämisstrategia 2005)
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7. Key results of the articles

7.1. Article 1.

The first article attempts to provide insights related to the question about the

creation of knowledge in regional innovation systems and networks. It takes a

SECI model of knowledge creation, presented by Nonaka and Takeuchi (1995)

as a starting point for regional knowledge creation. The article discusses different

aspects of explicit and tacit knowledge and introduces a new element, self-

transcending knowledge, a concept first introduced by Scharmer (2001) to be

integrated into the SECI model.

Self-transcending knowledge can be described as “tacit knowledge prior to its

embodiment’—the ability to sense the presence of potential and to see what does

not yet exist.  Transcending knowledge seems to be of special importance, when

trying to integrate future-oriented knowledge  into a regional knowledge creation

model to facilitate innovation and collective learning, that is, it is proposed that

utilising methods from futures research in creating self-transcending knowledge

in a regional knowledge management system is  a fruitful way of enhancing

regional visionary capability.

New knowledge conversion processes are called “potentialisation” (from tacit to

self-transcending knowledge) and “visualisation” (from “self-transcending” to

“tacit” knowledge) and new arenas for these knowledge conversion processes to

take place “futurising ba” and “imagination ba”. Futurising ba is about generating

ideas and insights about future possibilities and imagination ba is about

absorbing future-oriented knowledge into the innovation network.

“Rye-bread” model (Harmaakorpi & Melkas 2005) is used to conceptualize the

integration of future-oriented knowledge creation in regional settings. This model
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is a conceptual description of how to promote collective learning and

innovativeness in regional innovation networks using the existing regional

resource base. It can be turned into a concrete regional tool by including lists of

appropriate actions for the different bas (see “innovation intermediary tools”

figure 5).

7.2. Article 2.

The second article seeks at a more concrete but yet mainly at a theoretical level

answers to the question, how to accumulate such future-oriented knowledge that

can be used in regional innovation processes. The main focus of the article is on

combining visionary capability with the resource-based view of regional

development. According to the resource-based view of regional development, a

sustainable competitiveness lies in regional resource configurations and in the

ability to renew those configurations over time (Pihkala et al. 2007). Regional

dynamic capabilities are needed in this renewal and the special emphasis in this

article is on regional visionary capability. It can defined as “a regional innovation

system's ability to outline the possible potential development trajectories based

on travelled paths and utilizing the opportunities emerging by the changing

techno-economic paradigm” (Harmaakorpi 2004, 28). It is claimed, that visionary

capability needs to be enhanced particularly in (i)  defining future potential

development paths and (ii) promoting the functioning of the regional thematic

innovation networks.

Also a three-phased technology foresight process connected to a regional

resource base is outlined in the article. The outlined foresight process builds on

the experiences gained when Regional Development Platform Method (RDPM)

was applied in innovation policy development in the Lahti region. RDPM can be

described as a network leadership tool helping regional actors interact during the

development process, as well as helping promote dynamic capabilities and
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creative social capital in a region (for a more detailed description of RDPM, see

Harmaakorpi 2004).

The first phase of the outlined foresight process includes defining the regional

development platforms to be assessed and the related technologies, the second

includes exploring the future opportunities for the development platforms using

the Delphi process and the third includes organising future-oriented innovation

sessions to utilize the future opportunities existing in the development platforms

and disseminate the results of the Delphi process.

In avoiding or at least in order to diminish the risk of regional lock-ins and due to

scarce research and development resources in the region, it was considered

important to mobilize resources from outside the region into the foresight

process, which is in line with the aims of network facilitating innovation policy.

Path-dependency, or lock-ins effects, whether technological or institutional in

nature, may support the efficient exploitation of present resources in the short

run, but it the longer run they can limit the range of technological options, visions

and value networks, and by so doing reduce innovation capabilities (Könnölä et

al. 2007).

7.3. Article 3.

The third article is more empirical compared to previous ones. It aims to provide

insights to question, how to cumulate the kind of future-oriented knowledge,

which can be used to facilitate regional innovation processes. The third article

also starts pondering the subject of necessary knowledge conversion structures,

which are needed to support inter-regional knowledge transfer and the

contextualization of foresight information. The article describes the regional

technology foresight process outlined in article 2. which was carried out in the

Lahti region in 2005 using Delphi-method. It also discusses some selected

examples of the results of the foresight process. The article also introduces a
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concept of regional knowledge infrastructure, developed by Asheim and Coenen

(2005; 2006), as a basis for differentiating regional innovation policy. They

identified two kinds of regional knowledge infrastructure: analytical and synthetic,

the latter implying to such regions, where new knowledge generation does not

play such an important role due to their industrial setting.

A model concerning the use of technology foresight in the context of synthetic

regional knowledge base in promoting network facilitating innovation policy and

practice-based innovation activities is elaborated in this article. The broad model

combines ideas and elements presented earlier by Autio (1998), Tödtling and

Trippl (2005) (the depiction of a regional innovation system consisting of two

subsystems; knowledge generating and knowledge exploiting subsystem), Burt

(1997; 2004) (the concept of information brokerage) and Cohen and Levinthal

(1990) (the concept of absorptive capacity and especially its extension to

potential absorptive capacity including the acquisition and assimilation of

knowledge and realised absorptive capacity including transformation and

exploitation of knowledge by Zahra and George (2002)). The idea of the model is

that technology foresight as such can only produce information about the

possible future development of certain technologies. When this information is

contextualised and embedded in the environment where it will be utilised, it will

be converted and refined into future-oriented innovation knowledge that promotes

practical innovation activities in user contexts. This contextualisation is done via

information brokerage function, which requires, for example, a solid

understanding of the user’s knowledge interests, prior technological choices and

general knowledge level etc. The challenging task of information brokerage

emphasises the role of the intermediary subsystem of RIS, which would be

responsible for  the regional information brokerage function.
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7.4. Article 4.

The fourth article again aims at providing further understanding concerning the

question of proper procedures of accumulating future-oriented knowledge to be

used in regional innovation processes. During the regional technology foresight

process expert opinions were gathered using a web-based questionnaire, which

also included open questions. The expert Delphi panelists provided many

responses to these questions and they were used as empirical material in the

fourth article. The article critically reviewed those responses from the information

quality point of view (see Melkas 2004). Thus, it also aims at combining two fields

of research: futures research and data, information and knowledge quality

research. Such a new combination was considered useful in order to respond to

new societal and academic needs. The article claims that information quality

considerations are seldom made clear in foresight studies and that reports and

articles concerning foresight processes do not normally include descriptions of

what kind of material they are based on and if they do the descriptions are

general by nature. Also analysis concerning the re-rooting of results into practice

is often missing, as well as the consideration of how the information produced in

foresight is interpreted to benefit the stakeholders. Thus another aim of the article

was also to evaluate the real need for re-interpretation of the information material

produced in the foresight process. This re-interpretation would be done later

during the information brokering process, when results of the foresight process

are contextualised in user environments.

The analysis of open responses is done by categorising them with the help of

quality dimensions of relevancy, timeliness, completeness, objectivity and

applicability. Using these dimensions, the open responses were categorised into

three broad classes, “data-like”, “information-like” and “knowledge-like”

responses. The analysis showed that there were big differences in the quality of

open responses and that most of the open responses related to  ICT-, nano- and
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biotechnologies were data-like or at most information-like. The ideal situation

would naturally be that all open responses could be coded as “knowledge”-like,

preferably reflecting the self-transcending knowledge and high quality as

analysed with the help of each quality dimension.

This notion clarifies the need for further interpretation, where the results

produced by foresight processes are converted into material and information that

can be utilised and turned into knowledge to facilitate innovation processes

among stakeholders, such as companies (Melkas & Uotila 2007). From the

innovation point of view, the results of foresight processes are “not the end, not

even the beginning of the end, but the end of the beginning” .

7.5. Article 5.

The fifth article continues the discussion started in the third article related to

proper knowledge-conversion processes and structures needed in “re-rooting”

the foresight information back into the region to be used in facilitating regional

innovation processes. It also continues the discussion on the resource-based

view of regional development. However, in this article there is an increasing

interest in the external resources and capabilities available to the actor through

networks (see Zaheer & Bell 2005). Thus it is argued that competitiveness

securing resource configurations have to be considered at the level of innovation

networks, individual actors being embedded in these networks. While the

regional innovation system is seen to comprise innovative networks with different

social relationships, the article makes use of the concepts of strong and weak

ties in social networks introduced originally by Granovetter (1973; 2005) and the

concept of structural holes introduced originally by Burt (1992; 2004), who

concludes that an actor able to span the structural holes in a social structure is at

a higher “risk” of having good ideas: new ideas emerge from selection and

synthesis across the structural holes between groups.
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Also the role of absorptive capacity of innovation networks is considered. The

absorptive capacity of future-oriented knowledge as a dynamic capability is seen

as a crucial competitiveness factor of the individual actors and innovation

networks. The article also attempts to outline the principles and practical means

as to how the absorptive capacity concerning future-oriented knowledge could be

enhanced in the multi-actor innovation networks.

The article also highlights not only the role of  innovation sessions as a systemic

tool in developing the functionality of an innovation system, but also the

challenges individual level information brokers (or intermediaries) face while

trying to facilitate the transfer of future-oriented knowledge between different

partners of innovation networks and systems.
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8. Conclusions

The following theoretical conclusions are drawn from the results of the articles

and then complemented by a short discussion:

8.1. Articles 1, 2, 5: Network facilitating innovation policy and
regional innovation system: A conceptual mismatch?

As has already been noted, the concept of “regional innovation system” has been

criticised based on several points, one being the difficulty of drawing borders for

such systems. Several authors (Autio 1998; Tödtling & Trippl 2005) have

emphasised the crucial role of two subsystems, knowledge generating and

knowledge exploiting, as basic components of regional innovation systems.

Also many authors (Bröker & Bindel 2007; Cooke & Leydesdorff 2006) have

explicated the importance of knowledge transfer between regions since most

regions cannot be considered “self-sufficient knowledge producers”. This is also

the case in the Lahti region, where the knowledge generating subsystem is not

strong enough to fully meet the knowledge demand in the region, that is, the

scope of knowledge needed to facilitate regional innovation processes. In order

to tackle this bottleneck and diminish the negative effects of boundedly rational

search activities among innovation network actors, the principles of a network

facilitating innovation policy were adopted in the region to promote the knowledge

transfer not only between the participants of the innovation system inside the

region, but also to facilitate knowledge transferring activities from outside the

region. This again raises the question concerning the borders of RIS; what does

the word “regional” mean in this context, where knowledge can be sourced from

various places outside the region and the key actors of the knowledge generating

subsystem can be located on the other side of the world.
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As a practical implication for policy-makers this raises the need to acknowledge

the most important “knowledge contributors”, whether they be regional, national

or global  to be able to nurture these often very personal relationships.

8.2. Articles 3, 5: The intermediary subsystem as a third
subsystem of RIS in regions with synthetic knowledge
infrastructures

The notion of Sorenson et al. (2006) that “complex knowledge resists diffusion

even within the social circles in which it originated”, resonates with the second

conclusion of this research, emphasising the role and importance of the

intermediary subsystem in facilitating the knowledge transfer and in increasing

the absorptive capacity of RIS actors especially in those regions, where synthetic

knowledge infrastructures prevail. This research combines the discussion of

intermediary organisations’ activities in regarding regional knowledge

infrastructures in a novel way. It discusses the regional knowledge infrastructures

using the concepts of synthetic and analytic knowledge bases (Asheim & Coenen

2005, 2006) and proposes that the intermediary subsystem should be included in

a regional innovation system as an essential component in regions with a

synthetic knowledge base. In regions with limited resources for their own

knowledge production the intermediary subsystem seems to be of special

importance in transferring such knowledge, which enables the occurrence of both

the STI and DUI modes of innovation (Berg-Jensen et al. 2006).

During this research the special interest was on highlighting those processes,

which are essential in transferring and converging information cumulated during a

regional technology foresight process. In Figure 7. a model describing the role of

the intermediary subsystem in contextualising the foresight information back into

the user environment is presented. The model uses and combines concepts

presented earlier by Autio (1998), Tödtling and  Trippl (2005) (regional innovation

system consisting of two subsystems; knowledge generating and knowledge
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exploiting subsystems), Burt (1997; 2004) (the concept of information brokerage)

and Cohen and Levinthal (1990) (the concept of absorptive capacity and

especially its extension to potential absorptive capacity including the acquisition

and assimilation of knowledge and realised absorptive capacity including the

transformation and exploitation of knowledge as introduced by Zahra and

George (2002)). The model also resonates with the ideas of Gilsing and

Nooteboom (2006, 3), who refer to the exploration and exploitation functions of

innovation systems. By exploration they mean the development of novel

capabilities needed to survive in the longer term and by exploitation they refer to

the efficient employment of current assets and capabilities needed to survive in

the short term.

In the Lahti region the central role in the intermediating subsystem is played by

Lahti Science and Technology Park Ltd, which also acts as a coordinator of the

regional innovation policy. Also the four regional university units and Lahti

Polytechnic have major, but still somewhat different roles as intermediaries in

carrying out a regional innovation policy. Lahti Polytechnic is the largest

organisation providing higher level education and carrying out applied R&D

relying mainly on its own knowledge production whilst regional university units

are naturally responsible for facilitating the knowledge transfer between their

parent universities and the region. This knowledge transfer is targeted to enable

also STI mode of innovation processes in the region.

However, based on the results of the articles, to promote effective knowledge

transfer from outside the region, the knowledge (or rather still information in this

phase of the transfer) must be contextualised and re-interpreted in its intended

user context to promote its proper use in regional innovation processes. Thus

these knowledge-brokering functions must also be included in the knowledge

transfer. These issues are discussed next.
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Figure 7. The model of intermediary subsystem and the contextualisation of
foresight information

8.3. Articles 1, 3, 5: Knowledge brokering and increasing  the
absorptive capacity of regional innovation system

Companies need outside sources of knowledge. They are critical to the

innovation process in general and in particular in the context of changing

knowledge environments (Van den Bosch et al. 1999). However, knowledge

transfer is neither predictable nor automatic (Reichert 2006). For example,

Howells (2002) criticises the often used concept of “knowledge flow” for implying

too “automatic a process” of knowledge transfer without addressing the role of

individuals in that process. Instead he argues that information is shared between

individuals and as a result of this sharing and contextualisation a change in the

knowledge-base of an individual or group takes place.
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In innovation processes people typically with different backgrounds, work

experience, education, tacit and explicit knowledge bases etc. are brought

together in order to create something new and valuable. Communication between

individuals in heterogenic groups is often hampered by structural holes and

knowledge brokering is needed to facilitate information sharing and knowledge

transfer across these structural holes (Burt 2004). This need is even more acute

when trying to promote the use of scientific knowledge in practice-based

innovation processes (in regions with synthetic knowledge infrastructures), where

knowledge is to be re-interpreted in its intended new user context. Thus

brokerage should be seen as an essential part of a regional innovation policy

especially in those cases, where the region aims to apply the principles of the

network facilitating innovation policy.  This should be visible also in the

structuring of the regional innovation system and it emphasises the need to

create intermediary tools to be used as part of the network facilitating innovation

policy in the context of the regional innovation system. There should be clearly

stated tasks, roles, incentives etc. for intermediary organisations in RIS and

individual knowledge brokers working in those organisations.

In the Lahti region a strong emphasis has been placed on the development of

these intermediary tools (as depicted also in Figure 5.) though many of those

tools are still at their development phase.  One example of these intermediary

tools was the regional technology foresight process, which aims to combine in a

novel way the concepts of knowledge brokering and absorptive capacity related

to regional knowledge transfers. The knowledge in this case was accumulated

during the foresight process and then ´re-rooted´ back into the region to facilitate

regional innovation processes.

The brokering should not just be seen as a process to “adjust knowledge supply”,

it should also be seen as a “knowledge demand”  or “knowledge demand

articulation” process (see Boon et al. 2008).  Knowledge brokers moderate the
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demand and supply side of knowledge transfer and as a result of this two-way

moderating process, knowledge brokers also contribute in developing the

absorptive capacity of those partners involved in innovation process leading also

to improved organisation absorptive capacity, which is “not resident in any single

individual, but depends on the links across a mosaic of individual capabilities”

(Cohen & Levinthal 1990, 133).

According to Howells (2002) the absorptive capacity of firms is important when

considering who benefits and can make use of outside knowledge. Many firms in

peripheral regions have low or modest absorptive capacities and thus their ability

to benefit from external knowledge remains limited. This again leads to more

reactive firm behaviour regarding exploring opportunities, while especially in

turbulent environments more proactive firm behaviour seems to yield better

results (Van den Bosch et al. 1999).

8.4. Articles 3, 4, 5: Regional foresight and knowledge brokering:
Complementing each other

The final general conclusion of this research relates to the interdependence of

foresight and knowledge brokering and to the notion that they can not be treated

as separate activities in the region. The Delphi method was used during the

regional technology foresight process. It is a very widely used method in futures

research in general and especially in technology foresight (Ronde 2003). The

method places an emphasis on the use of informed intuitive opinions of experts.

During the regional foresight process it was also considered important to recruit

expertise from outside the region to the technology foresight process. Typically

foresight processes want to use the best possible experts and in the Lahti region,

there is only a very limited resource base for technology research. It is thus

understandable that the foresight process was heavily dependant on the use of

outside expertise. It was also considered important to avoid possible path-

dependence and lock-in effects by recruiting new expertise from outside the
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region. Therefore, the Delphi panel consisted mainly of experts from universities

and research laboratories in Finland and abroad.

Though having solid arguments for the use of outside expertise in technology

foresight processes both generally and especially in this case, it is also a major

source of problems in phase of “re-rooting the results. As mentioned earlier,

using the future-oriented knowledge in innovation processes and in actors´

renewal processes is a very challenging task, since i) the possible futures are

hard to outline, ii) future-oriented knowledge is still more abstract than tacit

knowledge sharing similarities with self-transcending knowledge (as argued in

the first article) and iii) due to its nature future-oriented knowledge is hard to

adopt to an actor's organisational and strategic routines. Future-oriented

knowledge is very tightly centred around the “knowing self” (see Howells 2002)

and it is often difficult to articulate and communicate being also very sticky and

resistant to knowledge transfer efforts. Thus one can conclude that the more the

foresight process relies on the use of outside expertise, the more emphasis also

has to be put on knowledge brokering.

Based on the results and experiences of this research process, it seems

important that foresight is seen as a constant process rather than as a separate

project and that knowledge brokers, whether individuals, groups or organisations,

are actively seeking contacts and tapping those organisations carrying out

foresight processes and constantly seeking information produced in foresight

processes worldwide. These results are in line with the ideas of von Krogh et al.

(1997; see also Sotarauta et al. 2002). They introduced a concept of “knowledge

activist” acting as a merchant of foresight. Though von Krogh et al. are referring

to a person or groups, who are acting mainly in the company context the findings

of this research indicate that knowledge activists are of essential importance also

in the wider context of a regional innovation system to facilitate the

contextualisation and use of the results of foresight processes.
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9. Limitations and suggestions for further research

This research was characterised as an applied constructive research. According

to Kasanen et al. (1993, 258) the main condition of validity for constructions is

that they work, meaning that they solve the problem in question. As resource-

based futures research has been included in the toolbox of the network

facilitating innovation policy in the Lahti region, the conceptual constructions and

procedures developed during this research process have at least passed “a weak

market test”. Whether the solutions presented are the best possible remains an

open question, since the practices are still evolving.

Still it is not enough to show that a certain construction works in its proper context

(Kasanen et al. 1993). A researcher must show that the construction has

theoretical connections and contribute to the theoretical discussion, which has

clearly been done during this research. Showing the theoretical connections

contributes not only to the scientific validity of the method, but also supports the

claim that the construction in question would also work in instances other than in

its original field. However, when evaluating this research and its results in a wider

context, one has to bear in mind, that regions are not similar by all means, they

are different in several ways. Thus innovation policies and the innovative

measures as part of those policies should also reflect the regional differences.

However, despite the contextual differences and regional varieties, these

differences are only rarely taken into consideration in planning and applying

regional innovation policies. In fact a recent report by the European Commission

(2006) urges the need “to recognise the diversity of regional innovation potential,

which implies distinct ‘tailor-made’ approaches to target setting and programming

of innovative measures in Europe’s regions”. This notion sets clear basis for the

relevance of this research, which in general terms refers “to the importance of the

topic, relation to an issue of public importance and the conclusions to the existing

knowledge” (Harmaakorpi 2004, 188).
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The aim of this applied research was to reach an in-depth and holistic

understanding of the research topic, the use of the results of regional technology

foresight in facilitating regional innovation processes as part of a network

facilitating innovation policy. In order to reach that target, only one case, the Lahti

region was selected as a research object, which  can also be considered a

limitation of this research. Still, as argued earlier, the Lahti region shares the

features of what Asheim and Coenen (2005) call a region with a synthetic

knowledge base and can thus be considered representative or an example of a

larger group. Thus the results of this research may be generalised using the

contextualised or constructive generalisation rhetoric (Lukka & Kasanen 1993,

372).

Another limitation relates to the chosen foresight method, which was used in this

case.  As mentioned earlier, Delphi is a very widely used method in technology

foresight exercises (Ronde 2003). But it is only one method and can even be

applied in various forms. Different foresight methods can produce different

information material to be used in innovation processes. Thus experiences of the

use of different foresight methods are also needed. However, for practical

reasons, such a comparison between different methods used in different regions

was not possible in the context of this research, but shows the way for further

studies.

Further research has still to be done in other regions in order to have a more

comprehensive understanding of the phenomenon. Apart from the need to have

more experiences from other regions and also other foresight methods, at least

three main, but still more or less interrelated, avenues for further research arise

from this research.  The first is related to the need to develop more context

sensitive foresight methods, the second relates to absorptive capacity and

regional innovation systems and the third relates to the need to better understand

knowledge brokering in a regional context.
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One aim of the network facilitating innovation policy is to search for structural

holes between the practical knowledge-base and the future-oriented scientific

knowledge-base found in the surrounding research centres; that is, to absorb the

surrounding future-oriented knowledge into the regional innovation system. So far

systematic research focusing on questions related to the uses and usefulness of

foresight knowledge, and the ways in which foresight knowledge is implemented,

are very rare. The following questions should be considered in further research:

– how to include the existing resource configuration (knowledge base and

level, used technologies etc.) as a starting point for foresight processes?

– how to promote the mixed uses of regional and outside expertise in

foresight processes?

– how to promote communication and the creation of a common language

between the two subsystems of regional innovation systems during a

foresight process?

– how to promote the absorption of expert knowledge into regional

innovation networks?

Another suggestion for further research relates to the concept of absorptive

capacity in the context of regional innovation systems. Todorova and Durisin

(2007) have in their recent article presented an interesting interpretation of the

concept of absorptive capacity. They have criticised Zahra and George’s (2002)

model (which was also used in this research) based on several points; the main

point being  that the phases of absorptive capacity presented by Zahra and

George (acquisition, assimilation, transformation, exploitation) are not

consecutive, but alternative routes in a learning process.

Todorova and Durisin (2007) also propose that the moderating influence of social

integration is likely to affect all components of absorptive capacity and to have

either a positive or negative effect, depending on specific contingencies. For

regional knowledge brokering such a new interpretation would make it possible to
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identify two kinds of “customers”, those whose learning proceeds through phases

“acquisition – assimilation – exploitation” and those, whose learning proceeds

through phases “acquisition – transformation – exploitation”. This could open up

very challenging, but interesting opportunities for further research related to

different learning processes in organisations subject to regional knowledge

brokering.

The final suggestion for further research is related to brokering in a regional

context. Brökel and Binder (2007, 155, 172) have recently discussed two types of

knowledge transfers: intended and unintended. In intended knowledge transfers,

actors actively seek knowledge, whereas unintended knowledge transfers occur

when an individual “stumbles upon” knowledge. They focused on the tacit type of

knowledge in innovation economics. Their research showed that knowledge

search processes of an individual are biased towards regionally available

knowledge, and an agent’s social embeddedness fosters the overrepresentation

of regional actors in his or her set of potential knowledge sources.

Sorenson et al. (2006, 996) on the other hand state that even within the

supportive infrastructure of an organisation, receiving and building on new

knowledge can prove difficult; recipients assimilating new knowledge must

actively process it by experimenting with its application to new problem domains

and environmental contexts. Hence, the act of receiving and building on

knowledge can be regarded rather as the beginning of a trial-and-error process

than as the acceptance of a complete, well-packaged gift. In this process regional

knowledge brokers play an important role as facilitators of knowledge transfer

and creation. Knowledge brokering and knowledge brokers help to increase the

absorptive capacity of different actors of a regional innovation system. How they

actually do it, is still very much uncharted territory. According to Reichert (2006) a

new knowledge broker profile is very similar to the “old 18th century host or

hostess of a salon: smart intellectuals who love to discover nearly as much as

they love the sharing of discovery, who not only have the talent for both, but also
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the communicative disposition and generosity to develop this combination into a

human art form, a celebration of shared knowledge development”. But were

these hosts or hostesses born with their talents and competences, or can they be

developed? If one ends up with the latter alternative, then further research is

needed concerning the search mechanisms of knowledge, personal incentives

and motivating factors of knowledge brokers, personal competencies etc. in order

to fully understand regional knowledge brokering and its role as part of a network

facilitating innovation policy.
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10. A concluding remark

The Finnish system of higher education consists of about 20 universities and

about 30 polytechnics and it can be considered decentralised in relation to the

population (Tura & Uotila 2005). Due to this decentralised system the local (or

regional) university or polytechnic is the core of the regional innovation system in

many regions in Finland. However, the system is facing some radical structural

changes in the very near future and as a result of those changes, there may be

regions in Finland facing a completely new situation, where they have to develop

their competitiveness without a university or polytechnic. Then procedures and

models of network facilitating innovation policy developed also during this

research can offer an alternative worth considering.
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Abstract

This article focuses on future-oriented knowledge within regional innovation networks. Concrete

regional tools and institutional settings aiming to enhance knowledge creation and management in

such networks are needed. To enable planning for the future, there is a need for regional visionary

capability. Resource-based futures research may make an important contribution in reducing the

insecurity that regions face in the turbulent environment. When foresight processes are not absorbed

into the regional strategy making processes, ‘black holes of regional strategy making’ come into

existence, and future scenarios are built without taking into consideration the path-dependency of a

region.

This article attempts to reduce the gap between futures research, on the one hand, and regional

knowledge and innovation management, on the other hand. It highlights the concept of self-

transcending knowledge—the ability to sense the presence of potential. It then introduces a new,

systemic model for knowledge creation and management in regional innovation networks. Utilising

methods from futures research in creating self-transcending knowledge in a regional knowledge

management system is proposed as a fruitful way of enhancing regional visionary capability. The

article thus advocates combining approaches and methodologies from futures research with those of

knowledge management in a novel way.
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1. Introduction

The importance of the regional level in research has risen during the last two decades

(see, e.g. [53,55]). Vast literature in the fields of, for instance, evolutionary and

institutional economics, network theories, innovations and learning systems as well as

sociology has focused on regional level questions. The regional level is increasingly seen

as a proper level in fostering economic, social, cultural and political activities by policy

measures aiming to increase the well-being of citizens. The factors of competitive

advantage are thus strongly related to regions’ institutional ability to create and process

knowledge in a rapidly changing environment [40]. Knowledge and learning are crucial

competitiveness factors in the ‘learning economy’ [34,35]. The ability to learn (and forget)

is essential for economic performance, not the stock of knowledge [34, p. 35]. However,

knowledge itself may also be seen rather as a process than a stock [29].

The concept of learning economy also stresses innovation as an essential source of

competitiveness. Innovations emerge as non-linear processes deeply embedded in normal

social and economic activities and as processes of interactive and collective learning

[1,33]. Collective learning is a process of dynamic and cumulative knowledge creation

that has, due to its interactive character, numerous synergy advantages [7]. Besides

knowledge spill-overs, synergy advantages emerge because of increasing trust in the

collective learning process. An intensive process of interaction is included in the creation

of new knowledge [41,43]. In non-linear innovation processes, multi-directional

information flows are emphasised in creating and combining knowledge. Many different

kinds of actors are involved in innovation processes. These views raise the question of the

role of socio-cultural structures in innovation processes [1,44,45].

From a regional point of view, innovation is often understood as a locally embedded

process that takes place within the regional innovation system (see [6,9,12,13,53]).

A regional innovation system consists of different kinds of innovation networks. Typical

characteristics of regional innovation networks are that (i) they are often formed of

heterogeneous groups of different kinds of actors including representatives of firms,

universities, technology centres and development organizations as well as nowadays also

various public organizations and non-profit organizations and alike, (ii) they have usually

been able to create a common vision and goals towards which they are striving and (iii)

they are looser structures than an innovation network of one company or even an

innovation network formed by several firm partners (cf. [25]; for further discussions, see

also [22,23]).

The rapid techno-economic development, systemic and complex nature of innovation

processes and multi-level networked development environment set special demands for

regional innovation policy activities. This environment is ‘crying for’ concrete regional

tools and institutional settings aiming to enhance knowledge creation in regional

innovation networks—tools that foster the regional innovative, visionary, leadership,

networking and learning capabilities as well as build social capital in the interactive

innovation environment. Critical questions are:

– How can we utilise futures research and incorporate future-oriented views into regional

knowledge creation and management?
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– How is it possible to create a trustful atmosphere and social cohesion in regional

innovation networks?

– How can we build a common knowledge management system for innovation networks?

– How and what kind of knowledge should be transmitted in such networks?

This article provides answers to the above questions on the basis of existing research

literature, but in a practically oriented manner. The objective of the article is to suggest

ways in which actors of innovation networks can develop ‘a common language’ and

modes of interpretation as well as trust in order to overcome some of the uncertainties

characterising innovation processes (cf. [34])—and take into account the importance of

future-oriented views.

2. Futures research in the turbulent environment of regions

2.1. Regions—path-dependent vagabonds

One of the most cited theoretical frameworks describing the present techno-socio-

economic paradigm is that of post-modern society (for example, [2–4,10,18,31]).

An influential representative of this approach, Bauman, describes the agents in

modern and post-modern societies with the metaphor of pilgrims, tourists and vagabonds

[4, p. 240–241]. Pilgrim is modern because he has a goal for his journey. Vagabond is post-

modern because he is wandering from one place to another without a goal, believing he

will find something satisfactory in each place. The journey continues, because a vagabond

always believes that there is some place offering something better. Post-modern frees the

agents from the bonds of time: the past does not force, and the future does not have a

colonialising effect. The post-modern theory of Bauman also claims that it is impossible to

anticipate what happens in the future.

It is tempting to assess a region as a subject in the post-modern society. Are regions

vagabonds, tourists or pilgrims? Mainstream regional science is strongly opposing the

suggestion that history does not matter. On the contrary, regions are considered to be

strongly path-dependent [24,36,54], which limits future paths that are available. The

resource-based view of regional development emphasises the crucial importance of

resource configurations gathered in the past. These resources are presumed to be valuable,

rare, inimitable and non-substitutable in order to give sustainable regional competitive

advantage. The framework of dynamic capabilities focuses on the processes aiming to

renew these resource configurations over time (see, e.g. [54]). At the regional level,

dynamic capabilities can be defined as the region’s ability to generate competitive

resource configurations in interaction in a turbulent environment [24].

Indeed, setting solid and rigid goals in the present turbulent world could be difficult and

even dangerous [4]. However, when understood properly, futures research provides tools

to obtain useful visions also at the regional level. Solid and rigid goals are not and should

not be the aim. There is a need for a special regional dynamic capability: visionary

capability. In this context, it refers to ‘a region’s capability to outline, in multi-actor

networks, the possible potential development trajectories based on paths that have been
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travelled and opportunities emerging from the changing environment’ [22]. Regions in the

post-modern society could be characterised as vagabonds being strongly dependent on

their past—and having to continuously make new decisions under insecurity. This

insecurity can be reduced by using resource-based futures research and promoting regional

visionary capability.

2.2. What could futures research contribute at its best in the regional context?

There seems to be a growing need for futures research in every sector of the modern

society. The development that the industrialised societies are now going through will

probably become more dramatic than any earlier development phase. The change process

takes place in such a short period of time that it may lead to solutions and outcomes that

are very difficult to anticipate [50, p. 19–25]. On the other hand, Coates and Coates, for

instance, claim that from a global perspective, there are only few new experiences, but at

the national or regional level, events take place that are so unfamiliar as to create an

inability to anticipate and plan for them [8, p. 187]. Because of this unfamiliarity, the

concept of ‘foresight’ has become popular and fashionable during the last decade.

Foresight is an attribute or a competence; it is a process that attempts to broaden the

boundaries of perception in four ways:

† By assessing the implications of present actions, decisions, etc. (consequent

assessment);

† By detecting and avoiding problems before they occur (early warning and guidance);

† By considering the present implications of possible future events (pro-active strategy

formulation);

† By envisioning aspects of desired futures (normative scenarios) [51].

A central subcategory of futures research is technology foresight and assessment. Its

basic philosophy has changed somewhat during recent years. Previously, more focus was

laid on an approach that stressed outside objectivism during the assessment process, but

nowadays the so-called constructive technology assessment has gained more popularity. It

means that also those who will utilise or produce emerging technologies take part in

the technology assessment process in order to influence the shaping of those technologies

[16, p. 20]. This gives an additional justification for multi-actor innovation networks and

incorporation of future-oriented views into their work.

Special attention has been paid to technology foresight and assessment processes

during recent years also at national and international levels. The main reasons for this are,

on the one hand, the rapid technological development as well as the threats and

opportunities connected to this rapid development and, on the other hand, the concern that

technology assessment and foresight procedures of today do not serve the technology-

political decision-making or the strategy processes of companies well enough [16, p. 33].

The regional level needs to be emphasized, too, as well as the inclusion of a wide variety of

actors and organizations, not only companies.

Since the late 1990s, the Finnish innovation system and technology development

procedures have gained fame in many international comparative reports. Thanks to this
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success, there is the willingness to further develop national technology policy on the basis

of already existing structures [16, p. 41]. However, in many reports written in the last few

years, there has been one common finding—namely that there should be better

coordination of foresight activities at national, regional and institutional levels and that

foresight activities at each level should be further strengthened. Besides the

methodological competence, the importance of problem-based approach is stressed—as

well as the need to incorporate in the process also views of technology users [16, p. 131].

2.3. The black hole of regional strategy making

The regional level was found in a European Commission Green Paper to be the best

level for providing firms with the necessary support for innovation. Regional innovation

system policies are intended to improve interaction between the knowledge infrastruc-

tures, firms and institutions. In addition, these policies respond to individual and collective

need for innovation. They are thus developed to support a region’s endogenous potential

by encouraging the diffusion of technologies on a regional scale [13, p. 248]. They cannot,

however, concentrate on present circumstances only but should contain foresight

processes and future-oriented considerations.

Horton [26] discusses the elements that should constitute a successful foresight process.

According to her, successful foresight consists of three consecutive phases:

1. Phase one comprises the collection, collation and summarisation of available

information and results in the production of foresight knowledge.

2. Phase two comprises the translation and interpretation of this knowledge to produce an

understanding of its implications for the future from the specific point of view of a

particular organization.

3. Phase three comprises the assimilation and evaluation of this understanding to produce

a commitment to action in a particular organization [26].

Possibilities of successful foresight do not have to be limited to individual

organizations. National and regional level foresight processes can support R&D priority

setting and definition of R&D focus areas, if they are appropriately designed. Flexible

integration of technology foresight and technology assessment practices into the strategy

work of individual organizations (companies and research institutions) is needed in order

to better manage the technological development and to create long-term competitiveness

[16, p. 6]. When the foresight process is not rooted deeply enough into already existing

structures and competences of a region, there is a danger that results of the foresight

process are not absorbed into the regional strategy making process. This is what Sotarauta,

Kautonen and Lähteenmäki [52] call ‘the black hole of regional strategy making’.

According to Dosi, two striking features of the nature of innovations are their

cumulativity and uncertainty [14]. Cumulativity means that the present development is to

a large extent built on the past (cf. the concept of path dependence). Uncertainty, on the

other hand, does not include only the difficulty to anticipate what happens in the future but

also the multidimensional nature of risks. The basic motive behind technology foresight

and technology assessment is to minimize these risks [52].
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It has proved to be difficult to find unique and creative strategies by means of regional

strategic planning. In many cases, those carrying out the foresight processes have ended up

analysing global technology trends or the ‘state of the art’ of the region, and neglected the

analysis and development of those actors who are to fulfil regional strategies. In practice,

visions and strategic goals remain at a far too general level, and in technology foresight

processes, one ends up bringing forth new and exciting trends that, in fact, do not have any

connections to the ‘real world’ and to practices of different organizations in a region. The

foresight process as a whole thus does not provide a creative tension between the present

and the future [52].

Besides visions and strategies that remain unclear and do not guide the selection of

means, there is a danger that knowledge gained through a technology foresight process

remains unconnected to everyday life and actions of organizations in a region.

Furthermore, when the strategy remains unclear, organizations end up carrying out

‘single’ projects that are easier to accept but, unfortunately, also have minimal effects.

When connected to a technology foresight or technology assessment process, the black

hole manifests itself in two ways: (i) new future-oriented knowledge cannot be utilised in

renewing regional visions and strategies and (ii) the future-oriented knowledge does not

affect current activities at everyday level (see Fig. 1) [52, p. 31–32].

Within technology foresight and assessment, the following features can cause the birth

of a black hole:

† In the foresight process, technological trends are recognized, but companies or other

organizations that are the potential users of new technologies cannot utilise this new

knowledge, because not enough attention has been paid to developing their

competences.

† One has not enough courage to take the insights brought up by new knowledge into

practice because of the fear that other actors might oppose them and that it causes too

much trouble to convince these actors. In practice, this means that even though actors
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Fig. 1. Black hole of strategy making as connected to the technology foresight process. Source: [52, p. 32].
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can recognize technological trends, they cannot reach consensus concerning the

appropriate actions to be taken.

† One believes that new future-oriented knowledge itself is enough and pays too little

attention to communication and management of the foresight process—due to the

false assumption that ‘good future-oriented knowledge’ automatically turns into action

[52, p. 32].

These features are the ones that are being focused on in regional knowledge creation

and management as advocated in this article. It is argued that by means of a systematic

knowledge management approach, also good future-oriented knowledge is more likely

utilized and turned into action. Moreover, the potential danger that technology foresight

and assessment is too narrowly technology-oriented and fails to take into account or

remains unconnected to other relevant trends in the society may be reduced.

3. Learning and knowledge in loose multi-actor networks

3.1. The nature of knowledge

The discussion of knowledge as a regional asset often deals with the nature of

knowledge and its meaning for regional development. The role of tacit and explicit

knowledge has been investigated in many works (cf. [1,34,41,47,48,50]).

Explicit knowledge is understood as easily codifiable and, therefore, easy to transfer

with the modern technologies—making it, in principle, available everywhere. Tacit

knowledge, again, cannot be transferred easily over distances, because it is not expressed

in explicit form. It may be argued that tacit knowledge is a more valuable asset in the

regional context. However, local knowledge infrastructures also contain ‘sticky’

knowledge [1]—explicit knowledge that is generally based on a high level of individual

skills and experiences, collective learning processes and a well developed institutional

framework—making that kind of knowledge very difficult to transfer between regions

[11]. We consider, however, that sticky knowledge and the more easily transferable

explicit knowledge are not two separate categories, but explicit knowledge is nearly

always to some extent sticky. Only the level of stickiness varies. In this article, sticky

knowledge is understood as a sub-category of explicit knowledge. As such, the topic of

sticky knowledge seems to deserve further investigation in the context of regional

innovation networks.

Scharmer [49, p. 68–69] introduced the concept of ‘self-transcending’ knowledge. It is

‘tacit knowledge prior to its embodiment’—the ability to sense the presence of potential,

to see what does not yet exist. It is usually associated with artists. Scharmer cites

Michelangelo, who, talking about his sculpture of David, said: “David was already in the

stone. I just took away everything that wasn’t David”. The ability to see a David where

others just see rock is what distinguishes the truly great artist. Today’s leaders also are

faced with the challenge of figuring out what in their environment may contain the

potential new ‘David’, but they also have to figure out how to take away everything that is

not David. Understanding hidden trends is extremely important.
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Fig. 2 depicts the three forms of knowledge by Scharmer using the model of an iceberg.

We have added sticky knowledge as a sub-category of explicit knowledge. Above the

waterline is explicit knowledge. Below the waterline are the two types of tacit knowledge.

Self-transcending knowledge is neither outside nor inside the knower [49, p. 76]. Within

regional innovation networks, self-transcending knowledge seems particularly important.

There also seems to be a close relationship between innovativeness and self-transcending

knowledge. At least as a process, there would seem to be similarities with regard to how

innovations and self-transcending knowledge emerge and are produced.

3.2. Knowledge management in regions

According to Nonaka and Reinmöller [40], in order to design knowledge-creating

areas, all the processes by which knowledge is converted need to be supported within the

region. Special attention should be directed at knowledge management at the regional

level.2 Nonaka and Reinmöller [40, p. 421] claim that ‘industrial regions can provide the

necessary explicit knowledge and tacit knowledge through collocation’. With regard to

practical arrangements, they note that ‘physical proximity can guarantee frequently

scheduled meetings, where face-to-face communication enhances the sharing of tacit

knowledge’ [40, p. 415].

Regional development and innovation networks are also characterised by physical

proximity. In this sense, they have important advantages in comparison with so-called

virtual organizations or virtual teams within one company or between companies. Earlier

research has shown that face-to-face communication would be needed in such structures in

order to build trusting relationships between people (e.g. [20,38,46]). Otherwise,

collaboration partners, particularly individual employees stay distant or completely

Explicit knowledge 

(including sticky knowledge) 

Tacit knowledge 

(embodied) 

Self-transcending 

knowledge 

(not yet embodied) 

Fig. 2. The three forms of knowledge. Source: [49, p. 70], as modified by the authors.

2 As to the concepts, although many authors (cf. [42]) distinguish clearly between knowledge creation and

knowledge management, the discussion of their differences in the context of regional multi-actor innovation

networks is beyond the scope of this article.

T. Uotila et al. / Futures 37 (2005) 849–866856



unknown to each other. This, again, makes building of trust and overcoming of prejudice

problematic. Organizations and individual employees in them do not sense that they are

part of a network and how their work affects the work of other people in other

organizations [38]. In regional innovation networks, such difficulties may be easier to

overcome due to physical proximity—but they need to be acknowledged and knowingly

combated against.

3.3. The SECI/ba model of knowledge creation

Nonaka and his colleagues have focused on the creation of tacit and explicit knowledge

as well as on the interaction between explicit and tacit knowledge in collective learning.

Tacit knowledge is seen to be a more important factor than explicit knowledge especially

in non-linear innovation processes causing incremental innovations.3 Nonaka and

Takeuchi [41] set their focus on ‘knowledge conversion’ (interaction of the two types

of knowledge) in networked innovation processes. Nonaka and Takeuchi’s learning cycle

(the SECI model) consists of four phases of knowledge conversion:

– socialisation (from tacit knowledge to tacit knowledge);

– externalisation (from tacit knowledge to explicit knowledge);

– combination (from explicit knowledge to explicit knowledge);

– internalisation (from explicit knowledge to tacit knowledge).

The aim of the SECI model is to cause a learning spiral where the collective learning

process increases knowledge in the network. Knowledge conversion takes place in certain

forums or arenas (ba in Japanese). Ba can be a concrete or virtual place where knowledge

conversion occurs. Different kinds of knowledge processes need different kinds of bas.

Each phase of the SECI model corresponds to a specific ba (for details, see [39]):

– Socialisation to originating ba (the sharing of tacit knowledge between individuals

through physical proximity and face-to-face contacts; the socialisation phase in

originating ba creates a common understanding and social capital among group

members);

– Externalisation to interacting ba (the expression of tacit knowledge and its translation

into comprehensible forms that can be understood by others; takes place in interacting

ba, where dialogue is the key to knowledge conversion);

– Combination to cyber ba (the conversion of explicit knowledge into more complex sets

of explicit knowledge so that new knowledge generated at the externalisation stage

transcends the group in analogue or digital signals; cyber ba represents the combination

phase where combining new explicit knowledge with existing information and

knowledge generates and systemises explicit knowledge);

– Internalisation to exercising ba (the conversion of explicit knowledge into tacit

knowledge by embodying explicit knowledge in action and practice by using

3 However, attention to tacit knowledge should not lead to overlooking the role of explicit knowledge and the

quality of information that forms the basis for explicit knowledge (cf. [38]).
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simulations or experiments to trigger learning by doing processes; exercising ba

facilitates the conversion of explicit knowledge to tacit knowledge).

A discussion on the critique concerning the SECI/ba model is beyond the scope of this

article. Readers are referred to [23].

3.4. Knowledge management systems for regional innovation networks

How well can the SECI/ba model then be applied to a loose regional innovation

network? The model is designed for organizations having a clear leadership and a

hierarchical structure enabling decision-making and control in the knowledge creation

process. On the contrary, a regional innovation network lacks a clear leadership, which

potentially makes it more difficult for the learning spiral to function. We consider—as

does Nonaka himself—the SECI/ba model to be sufficiently applicable to regional

development and innovation networks. After all, modern firm organizations that Nonaka

and his colleagues investigated, and where knowledge is created, are no longer

hierarchical but, rather, networked entities. Knowledge creation and management do

not differ essentially in these kinds of environments, although differences can be seen in

the ways of practical application as well as in leadership and general management.

Research has barely been done on knowledge management systems for loose regional

multi-actor networks. These networks have emerged only fairly recently in Finland, which

may be one reason for this lack of research. Smaller and more homogeneous environments

such as companies may be easier to investigate, but first steps are only taken in wider

innovation environments. Kostiainen [30] has applied the ba concept for a regional

development network of Tampere urban region in Finland. It is a loose multi-actor

network consisting of cities and municipalities, research and educational institutions,

development organizations, technology centres, state agencies and key companies in the

region. The application by Kostiainen is presented in Fig. 3.

Kostiainen’s practically oriented application seems quite possible to implement in

different kinds of networked environments, but it fails to address creation, diffusion and

utilisation of future-oriented knowledge in a systematic manner. In addition, we argue that

knowledge assets and knowledge vision are additional elements that need to be included in

such schemes.

3.5. Knowledge assets and knowledge vision

Knowledge assets—the inputs, outputs and moderating factors of knowledge creation and

management—lay the foundation for knowledge creation. Knowledge assets could be

categorised into four types: (i) experimental knowledge assets meaning tacit knowledge

shared through common experiences, (ii) conceptual knowledge assets meaning explicit

knowledge articulated through images, symbols and language, (iii) systemic knowledge

assets meaning systemised and packaged explicit knowledge and (iv) routine knowledge

assets meaning tacit knowledge that is routinised and embedded in actions and practices [43].

The SECI/ba model describes how the knowledge conversions occur in an interactive

innovation process. However, it does not tell how to lead the process. Nonaka et al. [43]
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have created the concept of knowledge vision to give a direction to the process. To be able

to create and manage knowledge successfully, a network needs a vision to synchronise the

network. This is especially important in regional multi-actor networks where actors have

very different backgrounds. The knowledge vision gives a direction to the knowledge-

creating process and the knowledge created in it by asking such fundamental questions as

‘What are we?’, ‘What should we create?’, ‘How can we do it?’, ‘Why are we doing this?’

and ‘Where are we going?’. The knowledge vision defines the value system that evaluates,

justifies and determines the quality of knowledge that the network creates [43]. The

knowledge vision should be based on a common knowledge context [27]—or a common

knowledge basis that can be defined as ‘a common language that enables communication

and co-ordination’ [15, p. 169].

4. Incorporating self-transcending knowledge into regional knowledge management

4.1. Additional knowledge conversion processes

A special challenge is incorporation of self-transcending knowledge into the SECI/ba

model in order to avoid black holes in regional strategy making. We argue that this

requires that two additional phases are taken into account: (i) the conversion of self-

transcending knowledge to tacit knowledge (embodiment) and (ii) vice versa, the

conversion of tacit knowledge to self-transcending knowledge. Within a regional

innovation network, these processes are both collective and individual. The network,

however, needs to facilitate, support and systematise the processes, which is why they
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developing organizations

- “sauna evenings”
- common sports and cultural events
- learning café
- educational visits
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Fig. 3. The potential ba in the development network of an urban region. Source: [30, p. 178].
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need to be included in the knowledge management system. The first-mentioned process

may be seen as taking place in ‘imagination ba’ and the second in ‘futurising ba’. New

concepts are proposed for these processes to illustrate their nature:

– visualisation (from self-transcending to tacit); self-transcending knowledge is

embodied from the abstract to visions, feelings, mental models, etc. and

– potentialisation (from tacit to self-transcending); tacit knowledge is disembodied and

forms the basis for sensing the future potentials and seeing what does not yet exist.

4.2. Visualisation/imagination ba

Within imagination ba, different types of futures research are argued to be central

(forecasts, scenarios and expert-based statements). Assuming underlying factors of causal

relationships, a forecast of a phenomenon’s future development can be made. In highly

complex systems, however, a long-term horizon in a forecast is particularly difficult to

maintain. Scenarios often use more qualitative data, for describing observed trends, and

project them into the future—stimulating an open debate. Regional scenarios built by, for

instance, researchers—and when properly introduced and utilised—are likely to provide a

fruitful basis for discussions in regional innovation networks. In the Delphi method,

experts’ statements of future phenomena are utilised to arrive at a description of a plausible

future. A combination of scenario and Delphi techniques is argued to be suited in the

environment under study in the present article.

Informed intuitive opinions of specialists are the core of Delphi. The aim to reach a

consensus and thus greater objectivity (cf. [28,37]) also characterises Delphi, whereas in

regional innovation networks, a common position of a group of experts does not seem

necessary. Rather, Delphi as expressed by Linstone and Turoff [32, p. 3] is more

appropriate: ‘Delphi may be characterized as a method for structuring a group

communication process, so that the process is effective in allowing a group of individuals,

as a whole, to deal with a complex problem’. Of the group of ‘Delphi-inspired techniques’

(the conventional, policy and decision Delphi types; [56,57]) the Policy Delphi seems,

therefore, most suitable. The objective is for it to act as a forum for ideas and to expose the

range of positions advocated and the pros and cons of each position [5].

When using the Delphi method, it is considered important to include experts also from

outside of the regional innovation network in question—an unprejudiced selection of

different experts. The same applies to scenarios and the selection of researchers who

prepare them. As Gummesson [19, p. 97–98] notes: “Innovations in industries are often

introduced by those who do not have knowledge of a particular industry, those ‘without

history’ who are not committed to a ‘this is what we do in our industry’ approach but are

instead prepared to meet and adjust to the requirements of the present marketplace”.

4.3. Potentialisation/futurising ba

With regard to futurising ba the Delphi techniques and scenarios may be of use here

also. It needs to be kept in mind that the knowledge creation process does not take place in

a chronological order, but all the different bas exist simultaneously. The process
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continuously produces weak signals for the future. The central question is how to bring up

to the front the weak signals elicited throughout the process—to document them for

utilisation as the basis for Delphi.

4.4. A revisited model for knowledge creation and management

A revisited model of a learning cycle including self-transcending knowledge—

visualisation and potentialisation—as well as knowledge vision is introduced in the

following. It has been given the somewhat humoristic but descriptive name of ‘rye bread

model’4 [23]. The knowledge-creating process reforms the knowledge assets and is steered

by knowledge vision from the centre of the model. Knowledge creation occurs in the

defined bas using the SECI learning spiral and knowledge conversions. The model is

depicted in Fig. 4.

Fig. 4 illustrates an approach that can be taken into practice in various ways, depending

on the network in question—its needs, characteristics and phase of network development.

The practical content of each ba thus has to be defined at the level of an individual

network, which is beyond the scope of this article. Research and testing is in progress

in the Lahti region, Finland. Certain examples may be found in Harmaakorpi and

Melkas [23].

The rye bread model is a follow-up to the Regional Development Platform Method (for

further details, see [24]). The method is a basis for finding potential regional resource

configurations—regional development platforms—and forming innovation networks to

exploit the potential existing in the platforms (for an assessment of its usability, see [21]).

The rye bread model is a conceptual description of how to promote collective learning and

innovativeness in these networks using the existing regional resource base. It can be turned

into a concrete regional tool by including lists of appropriate actions for the different bas,

as was done by Kostiainen in his application (cf. [30]).

4.5. Facilitating visualisation and potentialisation

The approach to regional knowledge creation and management that we propose in this

article is novel and being tested in practice. There are certain issues that have already come

out as important factors in facilitating the processes of visualisation and potentialisation:

– acknowledging the existence of the future-oriented level of knowledge (self-

transcending knowledge) in collective learning and knowledge creation;

– documentation, in some form or another, of the experiences gained during originating

ba and exercising ba. For instance, expert exchanges quite likely result in many new

insights and ideas, but as people are generally very busy at work these days, many of

these are quickly forgotten, although they might be extremely useful as such or when

developed further. This is related to the importance of the evaluation process of ideas

4 The name was given to the first drafts of the model that looked very much like a traditional Finnish rye bread.

The descriptive name has so far been retained despite minor changes in the layout of the model.
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[17] as part of knowledge management. This process is usually very poorly arranged in

individual organizations [17], and the situation is likely to be even worse in regional

innovation networks;

– paying special attention to keeping the structure of the innovation networks unbiased

and unconventional—during the starting phase and continuously, to trying to find and

engage people who are talented in creating self-transcending knowledge, and to

ensuring that participation in the networks brings some added value to all the actors. It

is also important to ensure that all kinds of employees are able to participate in the

innovation networks and have the role they wish; that their superiors acknowledge the

importance of this and provide possibilities time-wise, for instance. It is often the case

that only managers and others at higher levels who perhaps have less day-to-day

knowledge of practical operations are represented in innovation networks. Support and

space are seen as especially important in the case of self-transcending knowledge;

– doing research on best practices in facilitating these processes and looking into further

methods of futures research; and

– doing research on how tacit and explicit knowledge facilitate the creation of self-

transcending knowledge.
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Fig. 4. The ‘rye bread model’ of knowledge creation.
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5. Discussion

This article focused on knowledge creation and management with an emphasis on

future-oriented knowledge in regional innovation networks. It set out to consider and

justify why it is important to study these topics in the context of such networks. The

regional level has become increasingly important, and regions face new challenges that

place high demands on abilities to innovate and learn. Concrete regional tools and

institutional settings aiming to enhance knowledge creation in regional innovation

networks are needed—tools that foster the regional innovative, visionary, leadership,

networking and learning capabilities as well as build social capital in the interactive

innovation environment.

Regions were understood in this article as path-dependent vagabonds. To be able to

plan for the future, there is a need for a special regional dynamic capability: visionary

capability—the capability to outline the possible potential development trajectories based

on history and opportunities emerging from the changing environment. At its best,

resource-based futures research can make an important contribution to reducing the

insecurity that regions face in the turbulent environment.

Foresight was discussed in this article as a process that attempts to broaden the

boundaries of perception in several ways. Earlier research has shown that those carrying

out foresight processes have often ended up analysing global technology trends or the

‘state of the art’ of a region, and neglected the analysis and development of those actors

who are to fulfil regional strategies. When foresight processes are not absorbed into the

regional strategy making processes, ‘black holes of regional strategy making’ [52] come

into existence. Future scenarios are then built without taking into consideration the path-

dependency of a region. The existing resource configurations, however, set the basis for

future development and, therefore, regional futures research has to be tightly connected

with an audit of the region’s resource base. The present article is one attempt to reduce the

unfortunate gap between futures research and foresight, on the one hand, and regional

knowledge and innovation management, on the other hand.

After discussing the nature of knowledge and bringing forth the concept of self-

transcending knowledge—the ability to sense the presence of potential, to see what does

not yet exist—we introduced a new, systemic model for knowledge creation and

management in regional innovation networks (‘the rye bread model’). It is argued that

implementation of such a model contributes to creating a trustful atmosphere and social

cohesion in regional innovation networks. The role of future-oriented knowledge in such

networks, and in regional development generally, is particularly important. Knowledge

management systems for regional multi-actor networks have been studied reasonably

little, and without incorporating futures research. Utilising methods from futures research

in creating self-transcending knowledge in a regional knowledge management and

creation system was seen in the present article as a fruitful way of enhancing the regional

visionary capability.

It was argued in this article that incorporation of self-transcending knowledge into

regional knowledge management systems requires that we take into account (i) the

conversion of self-transcending knowledge to tacit knowledge, and (ii) vice versa, the

conversion of tacit knowledge to self-transcending knowledge. Within regional innovation
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networks, these processes are both collective and individual. The network, however, needs

to support and systematise the processes—as well as the other knowledge conversion

processes (tacit—explicit and vice versa). The article discussed ways in which such

processes can be facilitated, such as the Delphi method. With the future-oriented concept

of self-transcending knowledge as a link between the two, the article thus advocated the

possibilities of combining approaches, theoretical frameworks and methodologies from

futures studies with those of knowledge management in a novel way.

References

[1] B. Asheim, Innovation, social capital and regional clusters: on the importance of co-operation, interactive

learning and localised knowledge in learning economies. Paper presented at the 39th Congress of the

European Regional Science Association, Dublin, Ireland, 23–27 August 1999.

[2] Z. Bauman, Legislators and Interpreters: On Modernity, Post-modernity, and Intellectuals, Cornell

University Press, New York, 1987.

[3] Z. Bauman, Informations of Postmodernity, Routledge, London, 1992.

[4] Z. Bauman, Postmodern Ethics, Blackwell, Oxford, 1993.

[5] R. Bjil, Delphi in a future scenario study on mental health and mental health care, Futures 24 (3) (1992) 232–

250.

[6] H.-J. Braczyk, P. Cooke, M. Heidenreich (Eds.), Regional Innovation Systems, Routledge, London, 1998.

[7] R. Camagni, Global network and local milieux: towards a theory of economic space, in: S. Conti,

E. Malecki, P. Oinas (Eds.), The Industrial Enterprise and its Environment: Spatial Perspective, Aldershot,

Avebury, 1995, pp. 195–216.

[8] J.F. Coates, V.T. Coates, From my perspective. Next stages in technology assessment: Topics and tools,

Technological Forecasting and Social Change 70 (2003) 187–192.

[9] P. Cooke, M. Uranga, G. Etxebarria, Regional innovation systems: Institutional and organisational

dimensions, Research Policy 26 (1997) 475–491.

[10] S. Crook, J. Pakulski, M. Waters, Postmodernization, Change in Advanced Society, Sage Publications,

London, 1992.

[11] E. de Castro, C. Jensen-Butler, Flexibility, Routine Behaviour and Neo-classical Model in the Analysis of

Regional Growth, University of Aarhus, Department of Political Science, Aarhus, 1993.

[12] J. de la Mothe, G. Paquet (Eds.), Local and Regional Systems of Innovation, Kluwer, Dordrecht, 1998.

[13] D. Doloreaux, What should we know about regional systems of innovation, Technology in Society 24

(2002) 243–263.

[14] G. Dosi, Sources, procedures and microeconomic effects of innovation, Journal of Economic Literature 26

(1988) 1126–1171.

[15] G. Dosi, L. Marengo, Some elements of an evolutionary theory of organizational competences, in:

R.W. England (Ed.), Evolutionary Concepts in Contemporary Economics, University of Michigan Press,

Ann Arbor, MI, 1993, pp. 157–178.
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[29] L. Kébir, O. Crevoisier, Resources, development and territories, Paper presented at the 42nd Congress of the

European Regional Science Association, Dortmund, Germany, 27–31 August 2002.

[30] J. Kostiainen, Urban Economic Development Policy in the Network Society, Tekniikan Akateemisten Liitto

ry, Tampere, 2002.

[31] S. Lash, Sociology of Postmodernism, Routledge, London, 1990.

[32] H. Linstone, M. Turoff, Introduction, in: H. Linstone, M. Turoff (Eds.), The Delphi Method: Techniques and

Applications, Addison-Wesley, London, 1975.
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[52] M. Sotarauta, M. Kautonen, T. Lähteenmäki, Tulevaisuustiedosta kilpailuetua: Teknologian ennakointi-

konsepti Pirkanmaalla. Alueellisen kehittämisen tutkimusyksikkö, SENTE–julkaisu 14/2002, Tampereen
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Abstract

In the present study, regional visionary capability is seen as a crucial factor in building regional competitive

advantage under the present techno-economic paradigm. Regions are considered as strongly path-dependent entities

needing to create new, even radical, paths to stay competitive in a rapidly changing world. The Regional

Development Platform Method (RDPM) is presented as an innovative tool in developing regional innovation

systems. The RDPM consists of eight phases and the focus of the present article is on the fourth phase of the RDPM:

the search for new regional development paths and building regional visionary capability. The RDPM has been tested

in the Lahti (Finland) regional innovation system revealing the need to develop the fourth phase further.
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1. Introduction

Regions are strongly dependent on their history. The regions’ development trajectories are, namely,

strongly path dependent. Therefore, it is impossible to build any kind of sustainable regional strategies

without a thorough assessment of regional assets and resource configurations. According to the resource-

based view of regional development, sustainable competitiveness lies in regional resource configura-
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tions, which must be renewed over time to keep the regions competitive. Regional dynamic capabilities

are needed in this process. In this paper, we assess regional visionary capability as a crucial regional

success factor. Visionary capability is seen to be important in order to avoid negative regional lock-ins

caused by path dependency and to direct the regional development trajectories.

The main focus of this paper is to combine visionary capability with a resource-based view of regional

development. In this present paper, the Regional Development Platform Method (RDPM) is presented as

an organisational innovation for a regional innovation policy [1,2]. Even if called a method, the RDPM

is not a method in the strict scientific sense. It can be defined to be a holistic methodological approach

and practical policy tool for developing regional innovation systems. The tool helps to look for regional

business potentials on which it is possible to build the future competitive advantage of a region. In the

RDPM the regional strategies are based on a thorough assessment of regional resources, capabilities and

competencies, as well as future opportunities leading to business potentials, which can give a region a

competitive advantage. The RDPM can be seen as a network leadership tool helping regional actors

interact during the development process, as well as helping promote dynamic capabilities and creative

social capital in a region.

The RDPM uses the concept of a regional development platform as a tool for seeking regional

business potential. The concept has its intellectual roots in the frameworks of regional innovation

systems and evolutionary economics. It is strongly tied to the institutional set-up of a region and can,

therefore, be a useful tool in exploring existing business potentials in manifold regional resource

configurations. The concept of regional development platforms is related to the concept of clusters.

However, regional development platforms aim to describe the potentials that can form future regional

clusters of the existing resource base rather than describe existing clusters. Regional development

platforms can be defined as bregional resource configurations based on the past development trajectories,

but presenting the future potential to produce competitive advantage existing in the defined resource

configurationsQ [2].
The RDPM is a communicative process consisting of eight, somewhat overlapping, phases: (i)

benchmarking through the assessment of regional innovation system theories and conventions, (ii)

background study of the industries and areas of expertise in the region, (iii) expert panels, (iv)

assessment of future development trajectories, (v) analysis of statistical and empirical information,

(vi) conceptualisation of the regional innovation system, (vii) search for the core processes of the

regional innovation system and (viii) definition of the knowledge creation and management system.

Though the process comprises eight phases, they are not necessarily carried out in consecutive linear

order. During the process, one can also return to earlier phases, if needed, before advancing to later

phases.

The RDPM was created and has been tested mainly in the Lahti region in Finland with encouraging

results. The recent regional strategies in the Lahti region are based on the regional development

platform method. For example, the provincial development strategy for 2003–2006 [3], the regional

higher education and research strategy written for the Finnish Ministry of Education [4] and the

regional science park strategy [5] are based on development platforms and core processes. The Lahti

region belongs to the European Union Structural Funds Objective 2 regions. Therefore, its

development activities are largely resourced by European structural funds. The bexpertise programme

agreementQ [6], signed by the regional development actors, steering the Objective 2 funding until 2006

is also based on regional development platforms and core processes. Therefore, the Regional

Development Platform Method has notably influenced all major strategies written in the Lahti region
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and dthe market testT can be considered to have been successfully passed. However, phase four, the

assessment of future development trajectories, has been done only briefly as a desk survey [1]. There

is a clear demand for further development of this part of the method, especially for making it an

interactive process among the members of a regional development network: building regional

visionary capability. Visionary capability needs to be enhanced particularly in two points of the

method: (i) in defining future potential development paths and (ii) promoting the functioning of the

regional thematic innovation networks. The latter has been considered in another article [7]. This

present paper focuses on how the future development paths could be outlined and regional visionary

capability enhanced in that process.

2. Resource-based view for regional development and visionary capability

Scott states the basis for regional development as follows: bIn the light of the present analysis,

any rational approach to strategic regional economic planning should no doubt begin with an

exhaustive audit of local assets and their developmental possibilities in relation to the acquired

competitive advantages of other regions. It should then focus intently on local institution building,

paying special attention to the specific tasks and objectives enumerated earlier, and with a main eye

always on the search for positive agglomeration economies and an appropriate steering mechanism.

However, since every regional economy is in practice an idiosyncratic mix of present resources and

future opportunities, there can be little in the way of routine approaches to actual implementation

programs. Successful development programs must inevitably be judicious combinations of general

principle and localized compromise, reflecting the actual geography and history of each individual

regionQ [8, p. 116].

This present study takes a resource-based view of regional development, which was created for the

strategies of business organisations, but it can also be applied in a regional context. According to the

resource-based view, a sustainable competitive advantage is mainly based on valuable, rare, inimitable

and non-substitutable resources. Every region has a set of these resources. Regional resource

configurations include natural, physical, social, cultural and intellectual resource configurations. Natural

and physical resources are still important, but their relative importance in building a regional competitive

advantage is constantly diminishing.

The regional competitive advantage is based on resource configurations, but these must be renewed

over time in order to keep the regions competitive. The framework of dynamic capabilities [9,10]

focuses on the processes aiming at renewing these resource configurations over time. At the firm level,

dynamic capabilities are defined as bthe firm’s processes that use resources—specially the processes that

integrate, reconfigure, gain and release resources—to match and even create market change. Dynamic

capabilities thus are the organisational and strategic routines by which firms achieve new resource

configurations as markets emerge, collide, split, evolve and dieQ [10, p. 1107].
Long-term sustainable competitiveness is said to lie in resource configurations rather than in dynamic

capabilities. Dynamic capabilities are seen as not being idiosyncratic in nature as resources are, and

therefore, there are best practices in dynamic capabilities that can be relatively easily imitated [10]. This

study shows, however, that there are notably idiosyncratic features in the dynamic capabilities at a

regional level. This conclusion is supported by the quite different success trajectories among regions

with seemingly similar resource bases. At a regional level, dynamic capabilities are defined as the
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region’s ability to generate in interaction competitive development paths in a turbulent environment.

Dynamic capabilities aim to reform regional resource configurations based on the history of the region

and the opportunities emerging from the techno-socio-economic development.

The world economy meets shifts in the techno-economic paradigm in certain cycles caused by

leaps in technological development. Even inside a cycle, the business environment can be turbulent.

The success of economic actors is strongly related to their adaptability to the emerging techno-

economic environment. The regions are strongly dependent on their past and have to continuously

make new decisions during the constant insecurity. Regions should be able to build development

strategies in the quickly changing world where setting solid, rigid goals could be difficult and even

dangerous [11]. The insecurity can be reduced by the creation of visionary capability. In this context,

visionary capability refers to a region’s ability to outline the possible potential development

trajectories based on paths travelled and utilising the opportunities emerging by the changing techno-

economic paradigm.

3. Searching for new development paths in the regional development platform method

3.1. Regions as objects of policy measures

The regions have changed from being objects of state-led regional policies to the subjects of

competitiveness policies, where their own role and responsibility has increased. In the new multi-level

governance structure, the regions meet a new kind of process and programme-based environment [12],

where they are expected to take initiatives to build an absolute competitive advantage for themselves.

Questions of regional competitiveness policy are, however, quite debatable mainly because of the

diverging views on the efficiency of the policies versus free market actions in the economic

performance.

According to Krugman [13], executing competitiveness policies at the territorial level leads to

incorrect interventions in markets resulting in detrimental allocations of resources leading to neo-

mercantilism. Krugman warns that new kinds of territorial competitiveness policies lead to wrong

kinds of policy measures causing disturbances in the fair resource allocation of free markets. That

might be the case in a perfect market situation, but these are a rare exception. There is a clear

tendency toward imperfect market conditions due to the complexity of the world economy [14].

Market imperfections and failures are increasingly frequent; the consequences might be eased with the

right kind of competitiveness policies, which do not hurt the market mechanism and fair resource

allocation.

One worry of Krugman and his colleagues is the possible zero-sum game between the competing

regions. The regional economic development policy efforts are said to be neutralised by the markets

and have only a negative influence on the economic performance. This is, however, not the case since

[15, p. 19]

– competitiveness reached through territorial quality and public service efficiency brings benefits to all

local economic activities, both originating from inside or outside

– competitiveness reached through spatial specialisation means widening roles for complementary

specialisations, developed in complementary territorial contexts
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– competitiveness, reached through creating local synergies among actors, or integrating and

embedding external firms into the local relational web, exploits technological and organisational

spillovers and generates increasing returns that are at the very foundation of economic development,

in its generative sense.

Scarce regional development resources and the advantages of agglomeration economies create a

need for regional specialisation. What demands does this place on the regional competitiveness policy?

Regional competitiveness relies on regional resource configurations, but how should regional policy-

makers be able to choose the most potential resource configurations in which to specialise. This is the

constant contradiction between the teachings of evolutionary economics and the actual need of regions

to specialise.

Porter argues strongly against the dpicking-up winnersT policies of governments, even if his main

arguments refer to building successful regional agglomerations and clusters. bThe aim of cluster policy

is to reinforce the development of all clusters. This means that a traditional cluster such as agriculture

should not be abandoned; it should be upgraded. Government should not choose among clusters,

because each one offers opportunities to improve productivity and support rising wages. Every cluster

not only contributes directly to national productivity but also affects the productivity of other clusters.

Not all clusters will succeed, of course, but market forces—not government decisions should

determine the outcomes.Q [16, p. 89]. Porter stresses further that most clusters are formed

independently of government action—and sometimes in spite of it. With these suggestions, Porter

comes very close to the point of view taken in the evolutionary economics, which strongly emphasises

the spontaneous emergence of new clusters and industries due to changing events and increasing

returns [17].

Regional competitiveness policies should take a new form. If they resemble the old-fashioned

industrial policies with dpicking-up winnersT policies, subsidies and restrictions, they most probably

lead to the undesirable results feared by Krugman. But if, however, they are based on promoting

productivity and innovativeness by forming institutional settings that enhance things like collective

learning, social cohesion, cooperative activities and visionary processes, they should lead to an overall

increase in the wellbeing of citizens. Regional competitiveness policy ought to be governance rather

than government; its role should be that of the facilitators rather than the governor’s role. Accordingly,

the policy measures used should target the soft factors of competition (e.g., identity, culture,

institutions) rather than the hard factors (e.g., relative wages or tax levels) [17,18]. Regional

competitiveness policies should be based on a constant audit of resource configurations and their

continuous reconfiguration in order to respond to the challenges caused by the changing techno-

economic paradigm.

The rapid techno-economic development, systemic and complex nature of innovation processes

and multi-level networked development environment are placing special demands on innovation

policy activities. Innovation policies and strategies are designed and implemented in an

environment, where different actors and coalitions are striving to further their interests, where

there is always a great risk of lock-ins because of the natural socio-institutional inertia caused by

the shift in techno-economic paradigm [19], and where many activities take place at different

levels that cannot really be coordinated. Such an environment cries out for innovation policy tools

that foster the visionary activities in the process of designing and implementing innovation policies

and strategies. These tools often need to utilise new interactive methods and new terminology to

V. Harmaakorpi, T. Uotila / Technological Forecasting & Social Change 73 (2006) 778–792782



create new prosperous development paths based on the potential resource configurations in a

region.

3.2. Futures research in regional context

The future is a central challenge in developing competitive advantage based on technology and

knowledge. Among the main results in a report for the Future Committee of the Finnish Parliament was

that one of the main factors behind the ability to innovate is the ability to foresee technology

development. Decisions concerning resource allocation in technology development and knowledge

development based on chosen technologies are very far reaching. In many cases, they are decisive in

creating competitive advantage for the future at national as well as regional levels and in order to support

these far-reaching policy decisions technology foresight processes are carried out. Sometimes they are

also combined with the assessment of the economic, social and environmental implications of these

technologies. It is far easier to succeed in international competition, in an economic as well as a social

sense, when one has an idea of what is possible in the near future in a technological sense. So foresight is

conducted to learn more about things to come in order to base today’s decisions more solidly on

available expertise than before [20,21, p. 1, 22].

Technology foresight has received growing attention among those involved in the shaping and

implementation of science and technology (S&T) policies [23]. Earlier more focus was laid on an

approach that stressed outside objectivism during the foresight process, but nowadays, those who will

utilise or produce emerging technologies are also more involved in the technology foresight process in

order to influence the shaping of those technologies [24, p. 20]. Despite this development, there has

been a common finding in several recent studies that the foresight activities at national, regional and

institutional levels ought to be better coordinated and that foresight activities at each level should be

further strengthened. Besides the methodological competence, the importance of a problem-based

approach is stressed [24], and when discussing technology foresight at the regional level, the basic

problem is that when the process is not rooted deeply enough in already existing structures and

competences, or more generally, existing resource configurations of a region, there is a danger that the

results are not absorbed into the regional strategy making process. This phenomenon can be called

bthe black hole of regional strategy makingQ (see Fig. 1) [25].

Knowledge
produced by
technology
foresight

Proposition Problem Consequence

Long term
strategic goals

Short term
goals

Means

Vision

Long term
strategic goals

Vision Vision and
strategic goals 
are of too general
level. The meaning
of technological
trends remains unclear.

Goals

Means

strategy making

“Doing what
has always 
been done.”

Knowledge
about the future
does not affect
current
activities.

Black hole of

Fig. 1. Black hole of strategy making as connected to the technology foresight process. Source: [25, p. 32].
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The following features, in particular, within a technology foresight process can cause a black

hole:

! During the process, technological trends and trajectories are recognised, but potential users of new

technologies (companies and/or other organisations) cannot utilise this new knowledge, since their

competences are not at the required level and insufficient attention has been paid to develop their

competences simultaneously.

! Even though actors can recognise technological trends, they cannot reach a consensus concerning

the appropriate actions to be taken, since the cooperative ability of the actors is not at the required

level.

! There is a common belief that new future-oriented knowledge itself is sufficient, so often too little

attention is paid to communicating and managing the foresight process—due to the false assumption

that bgood future-oriented knowledgeQ automatically turns into action [25].

Often those carrying out the foresight processes have ended up analysing global technology trends

or the bstate of the artQ of the region and neglected the analysis and development of those actors

who are to fulfil regional strategies. Thus they fail to create a creative tension between the present

and the future [20, p. 8], and since the outcomes of technology foresight processes in many cases

fail to connect to the regional innovation systems, which are, by nature, intended to improve

interaction between the knowledge infrastructures, firms and institutions and whose aim is to support

a region’s endogenous potential by encouraging the diffusion of technologies on a regional scale

[26], the results of the foresight processes in many cases are of little value as inputs to regional

strategy making.

Therefore, it has proved to be difficult to develop unique and creative development strategies at a

regional level. Visions and strategic goals remain far too general, and in technology foresight processes,

one ends up creating new and exciting trends that, in fact, are neither connected to the reality at the

regional level nor to the practices of different organisations in a region. In such a situation, organisations

usually end up carrying out bsingleQ projects that are easier to accept but, unfortunately, also have

minimal effects. When connected to a technology foresight process, the black hole manifests itself in two

ways: (i) new future-oriented knowledge cannot be utilised in renewing regional visions and

development strategies and (ii) the future-oriented knowledge does not affect current activities at the

everyday level [25].

Thus, technology foresight processes cannot be treated separately from regional learning

processes [27–29]. Gertler and Wolfe [28] even see learning dynamics as being fundamental to the

ability of regional economies to achieve and sustain knowledge-based dynamism over the long run.

They regard regional foresight processes to be, at their most fundamental level, socially organised

learning processes involving learning by individuals, firms and institutions so the key question for

policymakers at the regional and local level is how to provide the right conditions for generating

the growth of more knowledge-intensive forms of economic activity within the context of dynamic

innovation systems or learning regions. The concepts of path dependency and lock-in imply that

the technological trajectories of specific regions and localities are historically determined by the

research and innovation capabilities developed by individuals and organisations over time [28].

According to Ronde [27], the development of a certain technological trajectory is the outcome of

the cumulative nature of learning processes, and hence, the generation of new knowledge builds on
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what has been learned in the past. Technological cumulativeness and localised learning generate

irreversibility, which is expressed by the property of path dependency in the evolution of the

trajectory.

Also, Cariola and Rolfo [30], in their comparative study of four regional foresight processes in

Europe (Lombardy in Italy, West Midlands in the UK, Grand Lyon in France and Catalonia in Spain)

stress the communicative and learning dimension of the regional technology foresight process. The

main outcome of their study was that the changes in foresight activities are mostly dependent on the

regionalisation of the policies and cannot be considered outside the evolution in the macro- and micro-

economic context and its increasing complexity.

All four regions showed the same purposes and preoccupations, not only with technological

innovation, with social and institutional innovation moving more to the fore, but also with a

greater diversity of actors who tend to be involved in the foresight process. Also, the

methodological approaches chosen at the regional level demonstrate this new way of facing

complexity, including the enrolment of a broader (non-expert) participation base and a wider use of

scenarios, panels, surveys, workshops and conferences compared to the technology foresight

methods used at the national level. New forums for debate and decision-making are created, with

more emphasis on communication, also among different regional perspectives, to confirm how

regionalism and globalisation are growing at the same pace and cannot be considered separately

[30].

3.3. Designing the fourth phase of the RDPM

Regional policy-makers are operating in a rapidly changing environment and constantly need to

develop new approaches to anticipate and prepare for the future [31]. In this article, the special

emphasis is on debating and creating the content for the fourth phase of the RDPM. This phase is of

special importance, since it is a very challenging task for both scientists and industrial policy makers

to be able to foresee the development of a particular technology and knowledge related to that

technology. This ability, whether it exists or not, largely forms a basis for the future regional

competitive advantage. This difficulty related to foreseeing technology is due to the ever-growing

complexity related to technological development. Besides the growing complexity, the technological

change has also become ever faster. Because of this complexity and accelerated technological

change, there has been a significant revival of public foresight activities in many countries during

recent years [27,30,31]. The Foren report defines foresight as ba systematic, participatory, future

intelligence gathering and medium to long term vision building process aimed at present day

decisions and mobilizing joint actionsQ [32, p. 3]. This definition is valid also for the purposes at

hand and when designing the fourth phase of the RDPM, the following aspects, in particular, should

be considered:

– the phase should facilitate rather than govern the regional development process,

– it should be a networked and interactive process in order to promote regional learning

processes,

– the assessment should be based on the most potential resource configurations of the region,

– it should create new concrete paths for regional development and

– it should include elements that increase sustainable visionary capability.
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Based on the previous discussion and above-mentioned reasons, we have ended up carrying out the

fourth phase of RDPM, the assessment of regional technology foresight, in three parts:

Part 1 : Defining the regional development platforms to be assessed and the related technologies

Part 2 : Exploring the future opportunities for the development platforms using the Delphi process

Part 3 : Organising future-oriented innovation sessions to utilise the future opportunities existing in the

development platforms and disseminate the results of the Delphi process.

In the first part of the technology foresight process, the later assessed regional development platforms

or clusters and the key related technologies are defined. In doing this, the materials, experiences and

knowledge created during previous phases (mainly phases 2–3) of the RDPM are utilised. In the first part

of the technology foresight process, we also try to identify some (three to five) main technologies, which

may be common to the development platforms mentioned. These technologies will be in focus when

carrying out the Delphi process. So part one of the technology foresight process is closely connected to

the region in question.

The second part of the technology foresight process includes the actual Delphi process. According to

Ronde [27], the Delphi method seems to be the most popular futures research method used in technology

foresight processes. Though it is one of the oldest futures research methods, it has also experienced a

worldwide revival after many years of decline.

Delphi relies on the ddinformed intuitive opinions of specialistsTT [33, p. 134]. This collective

judgement of experts, although made up of subjective opinions, is considered more reliable than

individual statements—and thus, more objective in its outcomes [34,35]. In the most common form of

Delphi, the opinions sought concern the particular developments that are likely to happen. Such Delphis

have been widely used in technology foresight studies and other exercises. But many other types of

Delphi processes are also possible and may focus on different topics like social developments. Instead of

trying to forecast dates of development, Delphis can also be constructed to help identify and prioritise

policy goals [36, p. 186].

In general, Delphi inquiries are addressed to experts who then answer questionnaires. Defining the

expertise and selection of experts is one oft-debated problem with the Delphi process [36, p. 187] but

when Delphi is regarded as a collective strategic procedure for improving communication, starting

debates and thoughts about future trajectories that problem is not too serious [27]. All in all, the

definition of dexpertT can be very broad, and it is common to have some self-rating of the extent of

knowledgeability concerning each topic, so that it is possible to contrast the views of those who consider

themselves highly expert with those having more limited knowledge [37, p. 188]. However, during the

actual Delphi process, it is vital to mobilise expertise also outside the region. Outside expertise is also

important in breaking mental lock-ins. So, in a sense, part two of this foresight process is not as closely

connected to the region as part one. The actual process of the first and second parts is depicted in

Appendix A.

Using Delphi in this context is, however, not enough. The results of the Delphi process must be

again rooted in the region, and this is done in part three of the foresight process. The opportunities

emerging from the Delphi assessment should take a practical form in regional development activities.

The regional resources should be able to be directed to exploit the possible development paths

existing in the regional development platforms combined with the future technological trajectories. It

is also important to form creative social capital to exploit the resource configurations effectively [37].
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This can be done by organising future-oriented thematic innovation sessions. An innovation session

starts with 2–3 brief but inspiring lectures on the themes of the innovation session, defined in the

Delphi process. The session is continued by using the techniques of creative work and is lead by a

bcreativity operator.Q The members of the sessions include experts of companies and high-level

experts outside the companies. The aim of the innovation session is to encourage a creative and

innovative dialogue between various experts leading to concrete development trajectories based on

future opportunities. The creativity operator’s role is crucial in the session enabling a relaxing and

future-orienting atmosphere in the innovating group. Particular focus should be set on interpreting

the discussion between the experts from different fields and backgrounds. The success of an

individual innovation session and promotion of visionary capability of the innovating network is

closely related to the absorptive capacity of the members of the network [38]. In the best cases, the

innovation sessions have led to fruitful collective learning processes [39] and collective creative

eruptions. Collective learning processes with sufficient creative social capital are the best guarantees

for a high level of regional visionary capability.

In such a heterogeneous group, alternative and competing perspectives will most probably emerge.

Users of the results of the foresight process (and the process itself is indeed one of the most important

results) are more likely to be committed to a new design if they have been involved in a reasonable

discussion. If nothing else, the perceptions of the purpose and context of the forecast will be better

communicated [29]. In these sessions, the embryos are formed for the core processes and thematic

innovation networks of the regional innovation system in the seventh phase of the RDPM: search of the

core processes of the regional innovation system. The future-oriented innovation session process is

depicted in Appendix B.

4. Conclusions

Regional competitive advantage is based on valuable, rare, inimitable and non-substitutable resource

configurations, but these must be renewed over time to remain competitive. The framework of dynamic

capabilities focuses on these processes aiming at renewing resource configurations over time. At the

regional level, dynamic capabilities are defined as the region’s ability to generate in interaction

competitive development paths in a turbulent environment. Dynamic capabilities aim to reform regional

resource configurations based on the history of the region and opportunities emerging from the techno-

socio-economic development.

Regions should be able to build development strategies in the quickly changing world where setting

solid and rigid goals could be difficult and even dangerous. The insecurity in regional development can

be reduced by the creation of visionary capability. In this context, visionary capability refers to a region’s

ability to outline possible potential development trajectories based on paths travelled and utilising the

opportunities emerging with the changing techno-economic paradigm.

The Regional Development Platform Method (RDPM) offers an institutional innovation for tackling

the new demands for innovation policy. The method helps to look for regional business potentials on

which it is possible to build the future competitive advantage of a region. This present paper focused on

the fourth phase of the RDPM: assessment of future development trajectories. This phase is seen as an

essential part of the RDPM in order to avoid regional lock-ins, find new regional development paths and

increase regional visionary capability.
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When designing the fourth phase of the RDPM, the following aspects, in particular, were

considered:

– the phase should facilitate rather than govern the regional development process

– it should be a networked and interactive process in order to promote creative social capital in a

region

– the assessment should be based on the most potential resource configurations of the region

– it should create concrete new paths for regional development

– it should include elements that increase sustainable visionary capability.

The future success stories are extremely difficult to anticipate. Therefore, future-oriented innovation

policy measures should explore and facilitate the future development trajectories rather than try to

decide what could be good and bad. The foresight processes are doomed to fail if insufficient creative

social capital is available in regional development networks. Therefore, it is of crucial importance that

the results of the foresight process are aired in interactive processes to get concrete results for the

region.

The fourth phase of the RDPM consists of three parts:

– definition of the regional development platforms to be assessed

– exploring the future opportunities for the development platforms using the Delphi process

– organising future-oriented innovation sessions to utilise the future opportunities existing in the

development platforms

In the first part of the technology foresight process, the later assessed regional development platforms

or clusters and the key related technologies are defined. The materials, experiences and knowledge

created during previous phases (mainly phases 2–3) of the RDPM are utilised. In the first part of the

technology foresight process, we also try to identify some (three to five) main technologies, which may

be common to the development platforms mentioned.

The second part of the technology foresight process includes the actual Delphi process.

During the Delphi process, it is vital to mobilise expertise not only from the region in question

but also nationwide and internationally, because technological expertise in quite a small area as

the Lahti region is also limited, but outside expertise is also very important in breaking mental

lock-ins.

The results of the Delphi process must be again rooted in the region, and this is done in part three of

the foresight process. This can be done by organising future-oriented thematic innovation sessions, the

members of which include experts of companies and outside high-level experts. The aim is to encourage

a creative and innovative dialogue between various experts leading to concrete development trajectories

based on future opportunities. In the best cases, the future-oriented innovation sessions have led to

fruitful collective learning processes and collective creative eruptions enabling a high level of regional

visionary capability.

The fourth phase of the RDPM was designed in the Lahti region in Finland. The created process will

soon be tested in the region and the experiences reported in another context. Innovation sessions,

however, have been tested in other forums and appear to be well suited to providing future opportunities

for real action in regional innovation networks.
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Appendix A. Parts 1 and 2 of the foresight process [source 40]

PART 1: Defining the regional development platforms to be assessed and 
technologies related to these platforms

• Focus on the development platforms which arose during the phases 1-3 of 
the RDPM 

• Defining the interregional mega-trends and technologies. Which are the 
most important for the regional development platforms? 

• Examining the most recent research results, statistics and the general 
literature on futures research  

• Planning of the first round of the Delphi process: lists of specialists 

PART 2: Exploring the future opportunities for the development platforms 
using the Delphi process 
First round: technology signals 

• Determination of the Delphi panellists. Selection of the panellists (50-100 
organisations, companies and specialists) participating in the first Delphi 
round (survey in the internet).  High-level expertise on the subject is
especially important. 

• Grouping of the Delphi panellists into specialist teams 
• Planning and compiling the Internet-based Delphi questionnaire 
• Sending the questionnaire to the panellists 
• Analysis and synthesis of the results for the second round 
• First round of the Delphi process completed 

Second round: specifying the technology signals and strategy maps 

• Feedback on the first round results: consolidation of the technology signals 
• In-depth interview of the (20-40) specialists, chosen on the basis of the first 

round 
• The first thematic phase of the interview deals with regional environment 

development. Focus especially on the evaluation of interregional functions 
in the global economy framework 

• The second thematic phase of the interview outlines scenarios for regional 
future prospects with assistance of the strategy maps introduced by Kaplan 
and Norton  

• Second round of the Delphi process completed 
• Transcription and analysis of the interviews 
• Transcription and analysis of the strategy maps 
• Comparing the results with those of the previous rounds  

Finalising the research report and preparation for the third part.
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Appendix B

Possible future-oriented innovation session (part 3)

Potential megatrends
and technology
signals revealed by
the Delphi process

Companies’
future

development
needs

1.
PREPARATION

Selection of 
the group of
companies

for the 
innovation

session

Innovation session
scientific experts
company experts

2.INNOVATION
SESSION

The use of
creative
working
methods
to find

possible future
trajectories

In co-operation
with the

company and
scientific
experts

Cas
e 

1

Cas
e 

2

Cas
e 3

3. FURTHER STEPS
Possible new
trajectories promoted
in the region

Pre-surveys

R&D
projects

Development
projects

Innovation
session 2

Commercial
innovation

New
concept
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ABSTRACT

During recent years a growing body of literature has been published on regional innovation

systems and regional foresight activities. However, not so much attention has been paid on

modeling the connection between these two areas of research. This article proposes a model on

how to use results of regional technology foresight in generating practical innovation processes in

a region with mainly synthetic knowledge infrastructures. The model draws upon practical

experiences from Lahti region, Finland, where the concept of network facilitating innovation policy

has been adopted as part of regional development strategy.
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Introduction

Nowadays innovations are seen as drivers of economic growth and competitiveness - not only in

individual companies, but also at national and regional levels. The concept of “innovation system”

is put forth in discussions concerning development of competitiveness and innovation capability.

Innovation systems can be thought of as national, regional or sectoral constructs, depending on

the context (Freeman, 1987; Lundvall, 1992; Cooke et al., 1997; Doloreux, 2002; Malerba, 2002).

Due to the widely praised blessings of innovations and innovative capability for different actors at

different levels, public policy makers are eagerly trying to promote actions that support creation of

innovations. This implies stimulating, guiding and monitoring knowledge-based activities within a

political jurisdiction — typically a nation or a region. Goals of innovation policy are economic,

although they are also stated in broad welfare terms (e.g. advancement of knowledge,

sustainable development, or social benefit) (de la Mothe, 2004; Tödtling & Trippl, 2005). Kuhlman

et al. define innovation policy as the entire scope of related public measures of science, research

and technology policy - overlapping also with industrial, environmental, labour and social policies.

The policy challenge confronting society is to evolve policies capable of effectively nurturing

innovation within modern economies and social structures (Kuhlman et al., 1999). This task is

very challenging to fulfill due to the complexity of innovation systems with a large variety of

knowledge sources and inputs to be used by interdependent organizations and firms (Asheim &

Coenen, 2006). This places great challenges for policy-makers not only at regional, but also at

national and international levels.

Although innovations, innovation systems and innovation policy have gained a growing amount of

research attention in recent years, the connection between foresight and innovation studies has

remained largely untouched. There are reports on regional foresight studies, but usually their

focus has not covered innovation activities or they have dealt with the subject at a relatively

general level. Still, different parties in innovation systems are attempting to assess significance of

technology and its development from the point of view of their own operations, so the great
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challenge in foresight activities is to link foresight projects better into the decision processes that

these activities aim to support in different organizations (Salo, 2000). Thus stakeholder

participation, networking and the preparation of decisions concerning the future are seen as

increasingly essential dimensions of foresight activities for ‘wiring up’ the innovation system

(Könnölä et al., forthcoming; Cuhls, 2003). Our aim in this article is to elaborate a conceptual

model of the use of regional technology foresight in promoting regional “network facilitating

innovation policy” and practice-based innovation activities. The empirical experiences that form

the basis of this model were gained in Lahti region, Finland.

The article is organized as follows. In the first chapter, we briefly summarize the main elements of

regional innovation systems. Then follows a discussion on regional knowledge infrastructures and

implications to innovation policies drawn from these. In the third chapter, the concept of network

facilitating innovation policy - and the role of information brokerage in it - are discussed. Based on

this previous literature and concepts, we present a conceptual model that links foresight activities

and regional innovation policy. We clarify the conceptual model by describing an empirical

foresight process, carried out in the Lahti region, Finland. This article also aims to present partial

results from that process. Finally, we propose directions and insights for further research.

Regional Innovation Systems

The regional level is increasingly seen as a proper level for fostering economic, social, cultural

and political activities by policy measures aiming to increase the wellbeing of citizens. The factors

of competitive advantage are thus strongly related to regions’ institutional ability to create and

process knowledge in a rapidly changing environment and the importance of the regional level in

research has risen during the last two decades (Nonaka & Reinmöller, 1998; Storper, 1997;

Törnqvist, 1998). A vast amount of literature in the fields of, for instance, evolutionary and

institutional economics, network theories, innovations and learning systems, as well as sociology,

has focused on regional level questions. According to Florida (1995), the shift to knowledge-

intensive capitalism goes beyond particular business and management strategies of individual
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firms. It involves the development of new inputs and a broader infrastructure at the regional level

on which individual firms and production structures or clusters of firms can built. The nature of this

economic transformation makes regions the key economic units in the global economy. Regions

must adopt the principles of knowledge creation and continuous learning; they must, in effect,

become learning regions. Learning regions provide a series of related infrastructures that can

facilitate the flow of knowledge, ideas and learning.

This development emphasizes the importance of regional innovation systems (RIS) that can be

thought of as the institutional infrastructure supporting innovation within the production structure

of a region (Asheim & Coenen, 2005). Autio (1998) has presented a simplified but illustrative

model of RIS composing of two subsystems: (i) a knowledge generation and diffusion subsystem,

and (ii) a knowledge application and exploitation subsystem. The former consists of four main

types of institutions, and all of them participate in the production and dissemination of both

codified and tacit (technological) knowledge and (technical) skills. Key elements include public

research institutions, technology mediating organizations, educational institutions and workforce

mediating organizations. The knowledge application and exploitation subsystem, again, consists

of four C’s: companies, clients, contractors and competitors. Ideally, there should be horizontal

and vertical linkages among the firms. Other central elements or necessary prerequisite for RIS to

operate sufficiently include socio-cultural factors (the common habits, routines, practices and

rules prevailing in a region and regulating the interaction between innovation actors and thus

influencing their innovation capacity), elements related to regional policy aiming to support the

innovation activities and dialogue between the subsystems and local flows of knowledge and

skills and (see Tödtling & Trippl, 2005; Trippl & Tödtling 2007). Only in the case the above-

mentioned two subsystems are systematically engaged in interactive learning (Cooke et al.,

1997), a regional innovation system factually exists. This kind of a systemic approach is not only

a tool for studying innovation processes, but also provides a conceptual framework for innovation

policies and strategies (Edguist, 1997). It helps to identify those parts of the innovation process,

that may become bottlenecks in the development of new products and processes - leading to



6

different kinds of systemic failures (Harmaakorpi, 2004; Schienstock & Hämäläinen, 2001;

Lundvall & Borrás, 1999) - and addresses the need of taking these bottlenecks as targets of

regional innovation policies and strategies (OECD, 1998).

Regional Knowledge Infrastructures

The importance of the regional level has been emphasised for several reasons. Firstly, the

industrial infrastructure and specialisation differ region by region and hence also the innovation

performance is different. Secondly, the knowledge spillovers that have a significant role in an

innovation process tend to be spatially differentiated. Thirdly, the role of tacit knowledge in

innovation processes is crucial and, at least a considerable amount of knowledge is and will be

rather “sticky”, embodied in organizations and people and often also spatially clustered. The cost

of transmitting sticky knowledge rises with distance. Thus sticky knowledge is highly contextual

and most easily transmitted via face-to-face interaction and through frequent contact, while the

costs of transmitting information may be invariant to distance (von Hippel, 1994; Tödtling & Trippl,

2005; Dosi, Llerena & Labini, 2006).

However, despite the contextual differences and regional varieties, these differences are only

rarely taken into consideration in planning and applying regional innovation policies. This

tendency has caused a sort of “one size fits all” symptom - meaning that specific strengths and

weaknesses of regions concerning clusters, industries, knowledge institutions, innovation

potential and typical problems are not sufficiently taken into account. Regions are also often dealt

with in an isolated manner that neglects the meaning of relationships with other regions and

leaves the higher spatial levels out of consideration (Tödtling & Trippl, 2005; Asheim & Coenen,

2005). A recent report to European Commission concerning the use of structural and cohesion

funds in order to promote the innovativeness and knowledge-based economy also summarizes,

that there is a need “to recognise the diversity of regional innovation potential, which implies

distinct ‘tailor-made’ approaches to target setting and programming of innovative measures in

Europe’s regions” (European Commission, 2006b).
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Asheim and Coenen (2005; 2006) have identified two kinds of regional knowledge infrastructures

or knowledge bases related to prevailing regional clusters: analytical and synthetic. This

classification offers a starting point for differentiating regional innovation policies. According to

Asheim and Coenen (2006), an analytical knowledge infrastructure refers to such industrial

contexts and settings, where scientific knowledge is of crucial importance, and where knowledge

creation is often based on cognitive and rational processes or on formal models. Examples of

typical industries are genetics, biotechnology and general information technology. Both basic and

applied research as well as systematic development of products and processes are relevant

activities.

In a region with an analytical knowledge infrastructure, the knowledge inputs and outputs are

more often codified by nature than in the other type however; not meaning that tacit knowledge is

irrelevant, since also tacit knowledge is always needed in knowledge creation and innovation

(Nonaka et al., 2000). The importance of codified knowledge stems from several reasons, such

as (i) reviewing existing and published studies to be used as knowledge inputs, (ii) the use of

scientific principles and methods and their applications in the knowledge generation process, and

(iii) the fact that knowledge processes tend to be more formally organised (e.g., in R&D

departments) and outcomes documented in reports, electronic files or patent descriptions

(Asheim & Coenen, 2005). A synthetic knowledge infrastructure refers to such regions where new

knowledge generation does not play such an important role due to their industrial settings, but

where already existing knowledge is applied or combined in a novel way in innovation processes.

There are often some practical or specific problems that cause the need to innovate, which may

be done in interaction with clients or suppliers. Asheim and Coenen mention plant engineering,

specialized advanced industrial machinery and shipbuilding as typical industries with a synthetic

knowledge infrastructure. Research and development play a minor role compared to an analytical

knowledge infrastructure and – if done - take the form of applied research.
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In knowledge creation, inductive processes of testing, experimentation, computer-based

simulation or “practical work” play more important role than, for example deductive processes or

abstraction. Tacit knowledge seems to be more important than in an analytical knowledge

infrastructure - especially because knowledge often results from experience gained at the

workplace and through learning by doing, using and interacting. Compared to the analytical

knowledge infrastructure, more concrete know-how, craft and practical skills are required in the

knowledge production and circulation process. Typical for innovations based on a synthetic

knowledge infrastructure is incrementality and modification of existing products and processes in

mostly existing firms. Spin-offs are less frequent than in industries relying on an analytical

knowledge infrastructure (Asheim & Coenen, 2005; 2006; Asheim, Coenen, Moodysson & Vang,

2005).

Thus, for clusters (and regions) with a synthetic, engineering-based knowledge infrastructure, the

logic behind the regional innovation system and the regional innovation policy is to support and

strengthen localised learning of an existing industrial specialization and to promote historical

technological trajectories based on sticky knowledge (Asheim & Coenen, 2005). However, this

kind of an approach also includes a potential risk of regional path-dependency and lock-ins that

undermine the innovation capabilities of regional economies when organizations relevant for

innovation activities in a region have too strong ties (Tödtling & Trippl, 2005). Path-dependency,

whether technological or institutional in nature, may support the efficient exploitation of present

resources in the short run, but it can limit the range of technological options, visions and value

networks, and by so doing reduce innovation capabilities in the long run (Könnölä et al.,

forthcoming).  Asheim and Cooke (1999) have also stated that organic development and

dissemination of mainly tacit knowledge amongst SME’s is no longer sufficient in today’s

competitive environment. Instead they prescribe for building regional formal institutions that

propagate transfer to SME’s of codified knowledge from knowledge centres, including

“partnerships between large, private firms, government, universities, intermediate agencies,

research institutes and small firms”, and “ technology centres to supply expert services for
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technology transfer from knowledge centres such as universities and research institutes” (Asheim

and Cooke 1999, p. 172). Also this notion sets basis for active facilitation of regional and

interregional knowledge and innovation networks.

Network Facilitating Innovation Policy

Network facilitating innovation policy, as defined here, refers to proactive crossbreeding of

regional networks by engaging the key regional actors in dialogue and systematic thought

exchange. This dialogue and thought exchange includes feeding new, non-local information into

the regional system and elaborating it on the basis of regional actor perspectives. It also includes

seeking complementary interfaces between internal regional development trajectories and thus

strive to create new hybrid local knowledge. It should be acknowledged that the actors

participating in the process are somewhat different depending on the regional knowledge

emphasis (analytical or synthetic). Regions with analytical knowledge infrastructure include

actors, such as universities, that are able producers of new scientific knowledge that is not

necessarily driven by certain commercial or regional development perspective. Regions with

synthetic knowledge infrastructure include mainly actors that are more motivated by commercial

or regional development perspectives. The dividing line between the two knowledge

infrastructures is in the regional knowledge resources: in actors and in processes of knowledge

embedding and creation. Therefore, network facilitating innovation policy could act as a regional

brokering function by embedding the non-local general scientific knowledge into the synthetic

knowledge infrastructure.

Network facilitating innovation policy is based on the idea that although often treated as isolated

entities, regional innovation systems are far from being self-sustaining units. Indeed, poor

innovative performance may result from lack of communication and cooperation between the RIS

elements, which leads to an insufficient flow of knowledge and technology (Tödtling & Trippl,

2005). For example in the European context, one of the four main weaknesses or bottlenecks in

efficient absorption of funds and effective outcomes of research, technological development and
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innovation (RTDI) measures of EU structural funds is a continuing dominance of supply-side

measures with poor linkages to regional innovation systems (European Commission, 2006a). The

importance of these linkages between actors in different regions and between different levels of

activities should not be underestimated and according to for example Trippl and Tödtling (2007),

several recent studies are emphasizing the importance of non-local knowledge relations

complementing local ones. Based on this view, it is even suggested that a systemic network

facilitating innovation policy is the modern way to enhance the regional innovation environment.

This network facilitating innovation policy pays particular attention to communication, cooperation

and networking processes among firms and supports organizations that aim to tackle all problem

areas of systematically weak performance in the regional innovation system (see, e.g.,

Harmaakorpi, 2004; Schienstock & Hämäläinen, 2001). However, a holistic approach towards a

network facilitating innovation policy has not fully emerged – not even in Finland, where the

concept of innovation systems was adopted into the political discourse earlier than in most other

countries, in the beginning of the 1990s. Still, in European comparison, results of Finnish

innovation policies are functioning quite well from the economic viewpoint, and, for example

public-private partnerships in the field of RTDI at an operational level are considered strong

whereas in most of the EU region it is considered weak (Schienstock & Hämäläinen, 2001;

European Commission, 2006a). The adoption of the concept of innovation system in Finland was

done in order to emphasise the facts that both producers and users of knowledge were looked

upon as an entity and innovations emerge from the interplay between users and producers

(Ahlbäck, 2005).

One significant bottleneck in regional innovation systems is an insufficient dialogue between the

two subsystems, especially when encouraging practice-based innovations. The regional

innovation system consists thus of innovative networks with different social relationships. Since

the networks affect the flow and quality of the information, this social structure affects also

economical outcomes (Granovetter, 2005). Granovetter (1973) has defined the concepts of

strong ties and weak ties in social networks. Typical of strong ties are common norms and high
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network density. Although they are easier for innovation, weak ties are reported to be more fruitful

for innovations allowing the Schumpeterian knowledge-combining innovation processes

(Granovetter, 2005; see Schumpeter, 1942). According to Burt (2004) innovations are most likely

to be found in the structural holes between dense network structures (see also Burt, 1992; Walker

et al., 1997; Zaheer & Bell, 2005). An actor able to span the structural holes in a social structure

is more likely to have good ideas that emerge from selection and synthesis across the structural

holes between groups (Burt, 2004).

Partners participating in networked innovation processes on different sides of structural holes

have different knowledge interests. They also have information of different quality and achieved

for their own purposes (Melkas & Harmaakorpi, forthcoming). The difference is often so great that

a special interpretation function is needed. Burt (1997) calls this special function “information

brokerage” in the structural hole. A structural hole is an opportunity to broker the flow of

information between people and control the form of cooperation that brings together people from

opposite sides of the hole. However, brokering means more than just linking together partners

involved in an innovation process. It also includes the aspect of transforming ideas and

knowledge being transferred, and - at best - allows the widening of optimal cognitive distance

between partners of an innovation process and enhances their absorptive capacity (Howells,

2006; see also Nooteboom et al., 2007). This kind of information brokerage is often done by

intermediate organizations of the regional innovation system. These organizations include, for

example, regional science and technology parks, business development organizations and

technology transfer organizations of universities and research centres (Melkas & Harmaakorpi,

forthcoming). Combining this notion with Asheim and Coenen’s notion of analytic and synthetic

knowledge infrastructures, one can argue that this brokerage function is of special importance in

regions with a synthetic knowledge infrastructure, where tacit knowledge plays a significant role.

In this article we aim to elaborate a model concerning the use of regional technology foresight in

promoting network facilitating innovation policy and practice-based innovation activities. Into this
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broad model, depicted in Figure 1, we have combined elements and ideas presented earlier by

Autio (1998) as well as Tödtling and Trippl (2005) (the depiction of regional innovation system

consisting of two subsystems; knowledge generating and knowledge exploiting subsystem), Burt

(1997; 2004) (the concept of information brokerage) and Cohen and Levinthal (1990) (the concept

of absorptive capacity and especially its extension to potential absorptive capacity including acquisition

and assimilation of knowledge and realized absorptive capacity including transformation and

exploitation of knowledge by Zahra & George, 2002; see also Uotila, Harmaakorpi & Melkas, 2006).

The idea behind the model is that technology foresight as such can only produce information

about possible future development of certain technologies. When this information is

contextualized and embedded back into the environment where it will be utilized, it will be refined

into future-oriented innovation knowledge that promotes practical innovation activities in user

contexts. This is done via information brokerage, which requires, among other things, a deep

understanding of the user’s knowledge interests, prior technological choices and general

knowledge level. Thus, it is easy to see that information brokerage is a very challenging task and

the model suggests a justification for so called intermediary subsystem of RIS, which would be

responsible for regional information brokerage function. The empirical experiences related to this

model are drawn from the Lahti region, Finland; a region that strives at promoting a network

facilitating innovation policy. The region has some 200 000 inhabitants.

--- INSERT FIGURE 1 ABOUT HERE ---

Premises for the Regional Foresight Process in the Lahti Region

The regional technology foresight process was part of network facilitating innovation policy

carried out in the Lahti region. The emphasis of development activities in the Lahti region is on

developing mechatronics, material technology and environmental technology clusters. These

clusters were in focus also during the regional foresight process. The aim of this process was to

stimulate and enhance dialogue between the two subsystems of RIS. It also strived at mobilizing
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expertise from outside of the region in order to prevent possible technological lock-ins from

affecting the region. Foresight ought to - apart from strengthening already existing networks -

contribute to the creative restructuring and even destruction of lock-in conditions by engaging

different stakeholders in the proactive generation of rivaling visions. Foresight activities can foster

the emergence of competing coalitions based on different value networks and encourage the

envisioning of different architectures, configurations, features and standards (Könnölä et al.,

2006; Könnölä et al., forthcoming).

The framework of network facilitating innovation policy has been adopted in the Lahti region in

order to promote innovation activities. The Lahti region has set a goal to be the leading area in

practice-based innovation activities (i.e., innovation activities derived from practical context, see

Harmaakorpi & Tura, 2006), and the best developer of public sector innovativeness and

productivity in Finland (The Innovation Environment Development Strategy of the Lahti Urban

Region, 2005). Future competitiveness of the Lahti region is argued to be greatly dependent on

its ability to integrate knowledge to the practice-based innovation processes from outside of the

region. Research inputs in the region are very low due to the absence of a university of its own,

which also emphasizes the need to mobilise expertise from outside of the region (Harmaakorpi &

Uotila, 2006). The yearly research input in 2004 in the Lahti region was only 255 euros per capita

compared to 1 800 euros in the Helsinki region and 2 530 euros in the Tampere region. However,

the Lahti region has a favourable logistic setting: it lies only 100 km away from these two big

research centres, which enables the relatively easy transfer of scientific knowledge to be utilized

in practice-based innovation processes. The network facilitating innovation policy in the Lahti

region should especially

• create practice-based innovation processes

• create multi-actor and multi-disciplinary innovation networks to support the objectives set

in other regional strategies
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• bring the knowledge located outside of the region to the use of the local actors by means

of inter-regional networking

• promote generation of creative social capital and creative collective eruptions in the

networks

• promote collective learning including management of future knowledge, tacit knowledge

and explicit knowledge

• eliminate bottlenecks and problems in the networks that hinder the networking

• prevent birth the regional lock-ins with an active search for new development paths

• create chances and interfaces for coincidences. (The Innovation Environment

Development Strategy of the Lahti Urban Region 2005, see also Paalanen, Harmaakorpi

& Pihkala, forthcoming)

These aims created also the basis for the resource-based technology foresight process carried

out in 2005.

The Delphi Process

In the foresight process, the Delphi method was used to collect expert opinions from outside of

the region. Delphi is a method that emphasises respondents´ expertise on a certain research

topic. The insights are based on collective expert opinions that are considered to be more reliable

than a single expert opinion. (Johnson & King, 1988; Masini, 1993). Linstone and Turoff (1975)

characterize Delphi as “a method for structuring a group communication process, so that the

process is effective in allowing a group of individuals, as a whole, to deal with a complex

problem”. The Delphi process does not – in a strict sense - produce knowledge about the future,

but it tells about the experts’ present expectations concerning the future and thus produces basic

input materials to discussions concerning the future. The information it provides also creates a

basis for building scenarios or regional innovation processes (Ahlqvist & Mannermaa, 1999;

Mannermaa & Ahlqvist, 1998).
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As the method places such a great emphasis on respondents’ expertise, one of the most

challenging phases of implementation of this method is selection of expert panelists (see Kuusi,

1999). There are several options in selecting the Delphi panel. In this study the composition of the

panel was science and research oriented. The panel was build up by searching through the web-

pages of organizations, mainly universities and other research organizations, that are active in

doing research related to the technologies and technology signals that are relevant in this

foresight process (see Figure 2). Altogether 300 respondents from Finland and abroad were

selected to the panel. One idea behind this kind of panel building was the will and need to

mobilize and integrate expertise from outside of the region into the foresight process. This was

considered to be important when trying to avoid the possible tendency for technological lock-ins

and path dependency (Harmaakorpi & Uotila, 2006).

--- INSERT FIGURE 2 ABOUT HERE ---

The first round of the Delphi process was carried out in April 2005. Altogether 63 experts

responded to that round. The general purpose of the first round was to collect expert views on so-

called technology signals2, i.e., emerging technologies that have a plausible potential to produce

effects in the regional clusters of the Lahti region. The questionnaire also included several open

questions, and the responses to open questions are analyzed in Uotila and Melkas (forthcoming).

The second round that focused on industrial effects of the technology signals was carried out in

July-August 2005. It concentrated on five technology signals that were found to be the most

promising during the first round. The main idea was to gain insights of possible product, process

or business innovations that could utilize the technology signals focused on. Altogether 49

experts responded to the second round questionnaire.

2 The definition of technology signal is analogical to that of weak signal (see, e.g., Vapaavuori & von Bruun,
2003). The content of the signal is related to technology, hence the name technology signal.
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Examples of the Results of Regional Foresight3

The importance of technology signals was assessed during the first Delphi round. Signals were

categorized into three main generic technological categories: ICT, nano- and biotechnologies.

These pervasive technological fields can be thought of as important for large sectors of industries

and clusters, since they influence the pace and direction of innovation in or across many areas.

Development of the necessary knowledge capacity and competencies in these enabling

technologies is expected to affect future competitiveness and innovation potential across value

chains and sectors (European Commission, 2006b). The primary data on the technology signals

were collected from several sources - the most important being the signal bank of MIT

Technology Review.

The selection criteria for the primary technology signals were three-fold: First, the signals had to

have an explicit or at least a potential connection to the most important clusters in the Lahti

region. Second, the signals ought to be hybrid by nature, reflecting the prevalent paradigms for

technological convergence and fusion. Hybrid signals - it can also be argued - have a potential

value for several clusters, not just one or two. Third, the chosen signals should be concrete

enough, so that they could be presented in a questionnaire in a thesis-like form in order to

characterize the content and the social context of a technology in question (see also Ahlqvist,

2003; 2005). Altogether some 200 technology signals were “muddled through”, and 33 were

selected to be further investigated during the Delphi process. It is also worth mentioning that the

selection of technology signals, construction of technology theses and selection of expert

panelists proceeded simultaneously.

As mentioned earlier, one aim of the first Delphi round was to find the most important emerging

technologies among the signals and also to evaluate, which clusters would mainly be affected by

those technologies. On the basis of this evaluation, it is possible to engage in a systematic

3 Due to our aim in this article (to describe the processual nature of network facilitating innovation policy in
Lahti region) and to the limited space, only a sample of results of the foresight process is presented here.
The rest of the results will be reported on in other articles and research reports.
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thought exchange (innovation sessions) of the more detailed effects with the cluster

representatives. Figure 3 sums up the estimated effects that the ICT technologies have on the

target clusters. For example, technologies 7, 9 and 11 have a strong impact on the mechatronics

cluster. However, at this stage of the process, it was not possible to evaluate the qualitative

dimension of the impact (“what kind of effects are there?”), but only the estimated and

comparative amount. It is also worth mentioning that according to our model (see Figure 1) - at

this stage of the regional foresight process - insights and expert opinions concerning the future

development of technology signals investigated can rather be considered as information than as

knowledge. During the later stages of the process, when connected more tightly into the user

context, the information contained in the expert opinions can be considered as knowledge (see

also Uotila & Melkas, forthcoming).

--- INSERT FIGURE 3, BOX 1 AND BOX 2 ABOUT HERE ---

Ideas for potential applications using the emerging technologies were also collected during the

first round of Delphi. Responses concerning the potential applications were categorized into three

main groups: (i) equipment, (ii) service applications and (iii) problems related to a certain

technology thesis. Equipment refers to a concrete application that is used to fulfill a certain

activity. Service applications refer to more generic ideas and potential development paths that

may become more important, if a thesis they are related to becomes reality. Finally the “problem

category” includes opinions that emphasize the societal dimensions and possible threats related

to these applications.

The theses and ideas for potential applications were divided into seven larger groups: ubiquitous

information technology, healthcare, nanotechnologies, functional materials, processing of

materials, sensor technologies and hybrid technologies. Each consisted of at least one thesis. As

an example, Table 1 summarizes a three-fold categorization (equipments, services, problems)

related to one ICT-based technology thesis: ubiquitous information technology. Potential
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application areas of ubiquitous information technologies are seen to be very wide-ranging and

related in general to built environment as well as human activities in the built environment. The

respondents emphasized the possible use of sensor foils integrated in built environments. These

foils could be seen as basic components of integrated information technology. Another possible

basic component or element could be two-way voice-controlled integrated screens. Voice-

controlling would also make it possible to produce text without keyboards. An important feature of

this kind of integrated ICT is anticipatory learning concerning user needs and requirements.

According to the respondents, there is a great variety of possible applications that utilize

integrated ICT. Most prominent application areas are probably smart buildings and smart homes

that could be functionally adjustable for example for physically disabled people. For example, the

temperature and lighting of their apartment could be automatically adjusted.

One panelist suggested “a two-way real time communication application” that could be used in

elderly care. A screen integrated in the bedroom wall could act as a user interface. Healthcare

was mentioned as another important application area, especially systems for data and

information collection, reporting and monitoring. Integrated ICT could also be used in security

systems (access control systems) and entertainment industry (games, interactive posters). As a

possible problem related to this thesis, the respondents emphasized the possibility for excessive

controlling and monitoring, which also creates needs for a social and political debate concerning

the use, possibilities and potential problems of using this kind of technology.

--INSERT TABLE 1 ABOUT HERE ---

The second Delphi round concentrated on the five most promising technology signals. It had two

purposes: (i) to deepen the understanding of the potential applications related to these five

technology signals, and (ii) to gain further insights on how these signals could affect those

clusters that are important in the Lahti region. Figure 4 summarizes the expert opinions

concerning the possible innovations that could utilize the technologies investigated. As an
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example, the first emerging technology (nanoelectronics) was estimated to have a great potential

in developing new kinds of healthcare instruments (according to 26% of the respondents),

improved information systems (16%), communication instruments (14%), environmental

instruments (12%) and research laboratory instruments (9%). It should be noticed that the

application potentials evaluated in Figure 4 deepen the cluster level insights presented in Figure

3.

When interpreting these responses, one has to have a few reservations in mind, since the

questions were very challenging even for the technology experts. The application areas are quite

wide. Perhaps due to this, the importance of applications related to information technology and

healthcare was quite strongly emphasized, as these areas are generally very research intensive

with a rapid pace of technological development. Also the futuristic nature of technology signals

made it difficult to evaluate them as well as the connections between these technologies and

more traditional industrial clusters.

--- INSERT FIGURE 4, BOX 3 AND BOX 4 ABOUT HERE ---

Foresight Information in Promoting Regional Practise-based Innovation Processes

The results and insights of the foresight process are used in enhancing and stimulating innovation

processes at company and business network levels in the Lahti region. Rather than giving correct

answers, the results of the regional foresight help to raise stimulating questions in strategic

discussions. The strategic discussion focus on how technological development should best be

taken into account in business development. The technology signals investigated can be utilized

in creative problem formulation by asking directing questions, such as “what is the relation of this

particular signal to our production, R&D and strategy” and “how do these signals relate to our

short-term activities and longer term development potentials”. After asking directing questions

and engaging in the strategic discussion, the firm and industry inputs can be used in the

generation of the second level Delphi (see Figure 5).
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The second level Delphi could be structured in two ways: it could be made as a questionnaire or

as deepening structured interviews. The idea of the second level Delphi is to gather directed

information after getting initial firm and industry feedback in the so-called innovation sessions.

The directed questions dig deeper into the core problems of the regional innovation system. The

foresight model we describe is, therefore, an iterative spiral that constantly furthers and clarifies

its approach. However, when engaging in such a process it is of crucial importance not to close

the spiral, but to keep it as a focusing but open process. This means that new and potentially

important technology signals should be compatible with the process at almost any phase. When

furthering the process, one could also undertake a third-level Delphi, but usually, at this phase,

the focus has reached the individual firm level. The individual firm level questions may be more

efficiently solved through workshops or internal innovation sessions. After a while, it is important

to start the process again by making a structured first-level Delphi by scanning the most potential

technology signals for the regional innovation system. At this phase it is important to learn the

lessons from the primary process and direct the scanning of the technology signals in an

elaborated manner.

--- INSERT FIGURE 5 ABOUT HERE ---

The aim in this kind of an iterative process is to stimulate “intellectual cross-breeding”, which can

be of significant importance especially for SMEs, with a limited horizontal knowledge base (see,

for example, Feldman & Audretsch, 1999). In the Lahti region, the most important instrument for

this “intellectual cross-breeding” and regional information brokerage between knowledge

producers and knowledge exploiters, as part of network facilitating innovation policy, is the so-

called innovation session method (for a more detailed analysis on regional information brokerage,

see Melkas & Harmaakorpi, forthcoming). The above-mentioned strategic discussion is most

efficiently carried out in innovation sessions, that are future-oriented regional workshops. So far

approximately 50 innovation session processes have been held in the Lahti region during the two-
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year period from 2005 to 2007. Out of those, about 25 per cent were held in public sector

organizations. These dialogical processes are strongly supported by regional development

organizations, especially Lahti Science and Business Park, the main organizer of these session

processes. Innovation sessions can be described as processes that include several workshops

concentrating on different themes. These themes are (i) new products and product upgrading, (ii)

renewing the business, and (iii) vision and consensus building.

In the following, we describe the general content of these themes by their aim, source of

innovation, method, results and continuation. In the first theme (new products and product

upgrading), the aim is to find new products or upgrade older products for local companies. The

source of new innovations is located mainly in the fields of technology and production practices.

This category requires especially expertise concerning the substance of the core industries as

well as on customer aspects. The method for the first theme is generation and evaluation of ideas

that will potentially lead to research and development projects. The results of the first theme are

potential business plans and plans for the reorganization of R&D. The first theme is usually

completed in a solitary session to which different follow-up activities are linked. In the second

theme (renewing the business), the aim is to renew business potentials of the firm. In this theme,

the main source of innovation is the change of the market and customer needs as well as new

business models and interfaces of the different economic and technological branches. In the

session activities, a special role is given to market experts and so-called “disruption experts”, who

try to unequalise the process by constant notions of potential disruptive phenomena. The method

is mostly based on foresight models, roadmaps and competence evaluations. The results of this

session are advanced business models, new business models, strategic action plans and

business models for networks. This theme could be completed in a single session or by means of

a series of sessions linked to each other.

The third session theme (building vision and consensus), is suitable for a situation where some

actors or networks of actors do not have a common goal, or this goal should be clarified and
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embedded into practical operations. Methods include identification of megatrends, potential

changes in the business environment, the competitive situation as well as new interfaces

between the economic and technological trajectories. This session can also utilize the views of

market experts and so-called “disruption experts”. As additional methods, one can utilize so-

called “blue ocean strategy”, scenario methods and different path models. As a result, there will

likely be an improved understanding of the large changes at different levels, and the position of

the actor or the network in these changes. It also strengthens commitment of the actors and

builds a reasonable strategy basis for the formation of a regional network.

Discussion and Suggestions for Further Research

In recent decades, regional policy has moved away from relatively passive and reactive types of

actions for redistributing welfare to a more pro-active type approach. This pro-active approach

also includes a tendency to develop the endogenous capacity of regions to innovate and hence to

create competitive advantage. Cooke and Leydesdorff (2006) have referred to this tendency as

‘regional constructed advantage’, in which the establishment and formation of regional innovation

systems play a strategic role (see also Asheim & Coenen 2005). Since technological

development is a central source of innovations, an important element of this more pro-active

approach is the need to anticipate the future development of technologies that are crucial in a

region.

Asheim and Coenen (2005) have proposed two different kinds of knowledge bases or

infrastructures underlying the regional innovation systems: synthetic and analytical knowledge

infrastructure. An analytical knowledge infrastructure refers to industrial settings where scientific

knowledge is highly important, and where knowledge creation is often based on cognitive and

rational processes, or on formal models. A synthetic knowledge infrastructure refers to industrial

settings where innovation takes place mainly through the application of existing knowledge or

through new combinations of knowledge. For regions with a synthetic knowledge infrastructure,

the logic behind the regional innovation system is to support and strengthen localized learning of



23

an existing industrial specialization, i.e., to promote historical technological trajectories based on

sticky knowledge.

This notion of different knowledge infrastructures and the need to complement local (or regional)

knowledge relations with non-local ones (Asheim & Cooke 1999, Trippl & Tödtling 2007) sets also

the foundation for resource-based futures research and technology foresight processes at the

regional level. According to Scott (2000), “any rational approach to strategic regional economic

planning should no doubt begin with an exhaustive audit of local assets and their developmental

possibilities”. If a foresight process is not based on a proper audit of the region and its existing

resource configurations, there is a danger that there will be difficulties in embedding results of the

foresight process back into the regional innovation system. Such processes can produce

foresight information, but it needs to be transformed into context-specific future-oriented

innovation knowledge that can be used in supporting and boosting practical innovation processes

in the region.

This article proposed a model of linking technology foresight and regional innovation activities.

The model was based on a depiction of regional innovation system as consisting of two

subsystems – knowledge generating and knowledge exploiting subsystem – and thus combined

concepts presented earlier by Autio (1998) and Tödtling & Trippl (2005). Moreover, the model

was inspired by the concepts of absorptive capacity by Cohen & Levinthal (1990) and the concept

of potential and realized absorptive capacity by Zahra & George (2002). Finally, the model

elaborated the concept of information brokering, originally presented by Burt (1997, 2004),

towards a more future oriented and regionally sensitive concept of foresight brokering function.

The model discussed the possible ways to utilize the foresight brokering functions through

foresight loop, a dynamic process of regionally contextualized Delphi surveys and regional actor

oriented innovation sessions based on strategic discussion. The article stated that the foresight

loop constructed in the way we proposed, makes it possible to execute coherent, yet regionally

embedded, technology foresight processes. The experiences, from which the presented model
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drew upon, were from Lahti region, Finland, where the concept of network facilitating innovation

policy has been adopted as part of regional development strategy. The transformation of foresight

information into future oriented innovation knowledge was done through the regional information

brokerage function elucidated in the article.

Further research is, however, needed in order to deeply and contextually understand how

brokerage function can enhance absorptive capacity of new knowledge in regional innovation

networks. The notion of different kinds of knowledge infrastructures also stresses the urgent need

to develop more contextual foresight processes and methods that take the specific regional

characteristics more properly into account - to be utilized in carrying out foresight processes

especially in regions with a synthetic knowledge infrastructure. So far only very little research has

been done on this societally important matter.
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Figure 1. Linking technology foresight and regional innovation systems
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Figure 3. Implications of emerging ICT technology signals for key clusters in the Lahti region (for

definitions of regional key clusters, see Box 1 and for descriptions of emerging ICT technologies,

see Box 2).
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Box 1. Definition of key clusters

• Environment (for example recycling, environmental analytics and environmental
biotechnology)

• Housing (for example construction technology and housing infrastructure)
• Food industries (for example bakery industries, beverage industries, milk processing and meat

processing)
• Leisure (for example entertainment, traveling, hobbies etc.)
• Mechatronics (for example industrial automation, lamina production, steel construction,

production of materials)
• Wood industry (for example furniture industry, panel production, surface coating)
• Health services in general (for example new treatments, new infrastructures, self diagnosis

and treatment etc.).
• Plastic industries (for example new materials, mould technologies, thermal sculpturing and

recycling)
• Elderly care (for example new treatment systems, new drugs, distance care arrangements,

etc.)
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Box 2. Description of emerging ICT technologies (i.e., ICT technology theses)

1. Integrated technology is applied in built environment and production. Technology does
not require separate terminal and it enables efficient interaction. It responds to speech
and motions and is in principle ubiquitous.

2. 3 G technologies enable fast, easy and reliable transfer of text and images. This makes
easier to attain private and public services.

3. Virtual reality makes possible the interactive virtual modeling and design of production
systems and products

4. Silicon-based cell batteries and micro-sized turbines will replace the current batteries of
mobile phones and computers. Batteries are efficient, small and they enable the
continuous utilization of the devices without constant recharging

5. Advanced speech and motion detection makes it possible to control information systems
completely by speech and motions.

6. Digital memory based on nanomagnetism makes it possible to save vast masses of
information in molecular devices.

7. Quantum mechanical microlasers can be applied to nanoscale modeling and visualization
of material structures and forms.

8. Management of distributed data storage and vast information networks (for example
GRID) enable the utilization of large information masses and efficient calculation almost
totally independently of the geographic location.

9. Sensor networks that measure movement, transition, and change of form, will be used to
observe, for example, industrial processes or hazardous changes in the environment.

10. The moderate form of virtual reality, augmented reality, enables the incorporation of
virtual objects into physical environments.

11. Nanotransistors based on one electron. Nanotransistors make it possible to design fast
and energy efficient information systems in the nano-scale.

12. Nanoelectronics or molecular electronics enable the combination of organic and inorganic
parts so-called “cyborg machines”.
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Table 1. Ubiquitous information technologies: integrated information technology.

Thesis no 1
Integrated technology is applied in built environment and production. Technology does not require
separate terminal and it enables efficient interaction. It responds to speech and motions and is in

principle ubiquitous.
Equipment / devices Applications / services Related problems

Integrated censorfoils for apartments
and related software

Smart home applications > e.g.
physically disabled, the elderly

The possibility for extensive
controlling and its political and ethical

consequences
Devices enabling two-way

communication, e.g., screens
integrated into the walls

ICT embedded in apartments >
heating, lighting and alarm systems

Voice controlled devices, e.g., at
hospitals and homes (lighting, kitchen)

Healthcare systems > data and
information collecting, monitoring,

reporting
Learning structures and materials >

learns and adapts to user needs
Control techniques for process

industries
Computers/interfaces with which one
can produce text without keyboards

Security systems, e.g. access control
systems

Integrated multimedia solutions >
adjustable interfaces (layout, language,

functionality)

Entertainment industry > games,
interactive and ”living” posters etc.

Logistics for food industry > ”flying”
shopping bags i.e., homing and self-

loading shopping trolleys
Graphic planning and industrial

design
Utilizing of artworks (fo example

sculptures) as visual objects in built
environment

Traffic systems > for example wide
and synchronized logistical solutions
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Figure 4. The most potential application areas of emerging technologies (for definitions of

technologies and applications, see Box 3 and Box 4)
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Box 3. Description of emerging technologies

Emerging technology I
Nanoelectronics or molecular electronics that enable the combination of organic and inorganic

parts, so-called “cyborg machines”

Emerging technology II
The moderate form of virtual reality, augmented reality, enables the incorporation of virtual

objects into physical environments

Emerging technology III
Photolitography, the imprinting of organic nanostructures on the surfaces made of inorganic

materials

Emerging technology IV
Cost effective nanomanipulators. They are so cheap that most of the firms and research labs

can obtain them. Nanomanipulators are devices that enable the movement of atoms and,
therefore, the manipulation of materials in nanoscale

Emerging technology V
Nanofilaments that enable the construction of efficient computers, information storage

systems and nanoscale labs. Nanofilaments conduct electrons efficiently without heating
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Box 4. Description of potential application areas and product alternatives

1 = Information technology (for example new data system solutions to be applied at work and in
free time)
2 = Instruments for communication (for example mobile phones and personal communications
devices)
3 = Instruments for research (for example microscopes and centrifuges)
4 = Instruments for industrial production and mechatronics  (for example integrated industrial
production systems, new industrial production machines, ”microfactories”)
5 = Instruments for metal industry (for example new material interfaces and new materials)
6 = Instruments for environmental business  (for example new instruments for environmental
monitoring and analysis, new environmentally sustainable production solutions)
7 = Materials and instruments for construction (for example new building materials and
solutions)
8 = Functions or instruments for food industries  (for example new cultivation methods, new
grain treatment methods)
9 = Materials or instruments for plastic industries  (for example new kind of material
combinations, new ways of moulding materials, new material recycling methods)
10 = Instruments for health services (for example new instruments for diagnosing, monitoring
and controlling)
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Figure 5. Embedding the foresight brokerage functions into an evolving regional knowledge

infrastructure: A process model.
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Abstract

A central subcategory of futures research is technology foresight. There is a concern that today’s

technology foresight processes do not serve technology-political decision-making and strategy

processes of companies well enough. The regional level needs to be emphasized, too, and the

inclusion of a wide variety of actors and organizations. There is a danger that results of foresight

processes are not absorbed into regional strategy-making processes, leading to a ‘‘black hole of

interpretation and implementation of foresight knowledge’’. Particularly knowledge, but also data

and information are crucial concepts in foresight processes. An important issue is how to transform

foresight information into future-oriented innovation knowledge. Concrete tools and institutional

settings to enhance data, information and knowledge quality in foresight processes and strategy work

are needed. This article investigates limitations of established foresight processes and planning

approaches, limitations in practical utilization of results of foresight processes, and quality of data,

information and knowledge as concrete tools and as a systematic response to limitations. The article

is partly based on empirical results from a technology foresight survey undertaken in Finland in

2005. The research responds to societal and academic interest by combining the fields of (i) futures

research and (ii) data, information and knowledge quality. Future-oriented considerations are not

routine tasks, which makes it especially challenging and important to ensure that these processes

benefit from data, information and knowledge of good quality.

r 2007 Elsevier Ltd. All rights reserved.

1. Introduction

There seems to be a growing need for futures research in every sector of the society.
Coates and Coates claim that from a global perspective, there are only few new
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experiences, but at the national or regional level, events take place that are so unfamiliar as
to create an inability to anticipate and plan for them [1]. Because of this unfamiliarity, the
concept of ‘‘foresight’’ has become popular and fashionable during the last decade.
Foresight is an attribute or a competence; it is a process that attempts to broaden the
boundaries of perception in four ways:

1. By assessing the implications of present actions, decisions, etc. (consequent assessment).
2. By detecting and avoiding problems before they occur (early warning and guidance).
3. By considering the present implications of possible future events (pro-active strategy

formulation).
4. By envisioning aspects of desired futures (normative scenarios) [2].

A central subcategory of futures research is technology foresight and assessment. Its
basic philosophy has changed somewhat during recent years. Previously, more focus was
laid on an approach that stressed outside objectivism during the foresight and assessment
process, but nowadays the so-called constructive technology foresight and assessment has
gained more popularity. It means that also those who will utilize or produce emerging
technologies take part in the technology foresight process in order to influence the shaping
of those technologies [3]. This gives a justification for multi-actor innovation networks and
incorporation of future-oriented views into their work.
Special attention has been paid to technology foresight and assessment processes during

recent years also at national and international levels. There is a concern that technology
assessment and foresight procedures of today do not serve the technology-political
decision-making or the strategy processes of companies well enough [3]. The regional level
needs to be emphasized, too, as well as the inclusion of a wide variety of actors and
organizations—not only companies—in the foresight processes. Foresight does not
concern technology only, but may be undertaken in connection to other issues as well.
Articles concerning foresight do not normally include descriptions of what kind of

materials they are based on. If they do, the descriptions are general by nature, and there is
no assessment of their real usability and applicability. Quality of results is not assessed in
detail—not to mention quality of foresight-related data, information and knowledge more
generally. Moreover, a stakeholder analysis is usually missing—whose needs are responded
to, how are the results rooted into practice, and how is information produced in foresight
processes interpreted to benefit the stakeholders? For instance, in regional foresight
processes, needs are quite different from processes that respond to needs of just one
organization (usually a company).

2. Background

2.1. The black hole of interpretation and implementation of foresight knowledge

The regional level was found in a European Commission Green Paper to be the best
level for providing firms with the necessary support for innovation. Regional innovation
system policies are intended to improve interaction between knowledge infrastructures,
firms and other institutions. In addition, these policies respond to individual and collective
needs for innovation. They are thus developed to support a region’s endogenous potential
by encouraging the diffusion of technologies on a regional scale [4]. They cannot, however,
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concentrate on present circumstances only but should contain foresight processes and
future-oriented considerations.

Horton [5] discusses the elements that should constitute a successful foresight process.
According to her, successful foresight consists of three consecutive phases:

1. Phase one comprises the collection, collation and summarization of available
information and results in the production of foresight knowledge.

2. Phase two comprises the translation and interpretation of this knowledge to produce an
understanding of its implications for the future from the specific point of view of a
particular organization.

3. Phase three comprises the assimilation and evaluation of this understanding to produce
a commitment to action in a particular organization. [5]

Possibilities of successful foresight do not have to be limited to individual organizations.
In this article, the emphasis is not on individual organizations but on regions. The regional
point of view causes several additional challenges, but also clear advantages. National and
regional level foresight processes can support R & D priority setting and definition of R &
D focus areas, if they are appropriately designed. It has been claimed that flexible
integration of technology foresight and assessment practices into the strategy work of
individual organizations (companies and research institutions) is needed in order to better
manage the technological development and to create long-term competitiveness [3].

As to the challenges of regional foresight processes, a process that serves only one
organization may well produce information that suits better to the organization in
question than a process that attempts to serve many different organizations. Phase 1 may
not result in foresight knowledge but in foresight information (of a ‘‘lower level’’), and the
interpretation process in phase 2 is of utmost importance in order for the results to benefit
the stakeholders. Assessing the hierarchy of data, information and knowledge and the
quality of those is thus necessary in our view, both in the collection of background
materials and in the analysis and reporting of results.

The concept of ‘‘black hole of regional strategy making’’ has been introduced in a recent
study to describe a situation where a foresight process is not rooted deeply enough into
already existing structures and competences of a region, and there is thus a danger that
results of the foresight process are not absorbed into the regional strategy-making process
[6]. In this article, this illustrative concept as adapted, the ‘‘black hole of interpretation and
implementation of foresight knowledge’’, is focused on.

2.2. Quality of data, information and knowledge

Pierce, Kahn and Melkas [7] discuss the hierarchy of data, information and knowledge,
and quality dimensions associated with those. There is also a thorough conceptual
discussion in [8]. Most definitions refer to a datum as the most basic descriptive element
representing a perception or measurement about some object of interest. By itself, a
datum’s value typically lacks content, meaning or intent. Information is more than just a
set of data; it is the output of a process that interprets and manipulates data into some
prescribed format (see Table 1). Some authors prefer to use the term information product,
as opposed to information, which is frequently used interchangeably with data [9]. The
phrase, information product, emphasizes the idea that this item is determined by more
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than just its input data, but also by the procedures used to construct it. While data records
may be more likely to follow a life cycle with separate phases, certain information products
as well as the next concept, knowledge, seem to be more associated with a continuous life
cycle [7]. Although this continuity is important also in this article, we use the term
information for reasons of simplicity.
The difficulties in articulating knowledge is reflected in the many categories used to

explain knowledge, such as

1. Explicit knowledge: Knowledge expressed as words or numbers. This type of knowledge
is codified and well defined.

2. Tacit knowledge: Knowledge expressed as insights, intuitions and hunches. This type of
knowledge is highly personal and hard to formalize.

3. Self-transcending knowledge: The ability to sense the presence of potential, to see what
does not yet exist. It can also be described as tacit knowledge prior to its embodiment.

The third type of knowledge, self-transcending knowledge, was introduced by Scharmer
[10]. Scharmer cites Michelangelo, who when talking about his sculpture of David, said:
‘‘David was already in the stone. I just took away everything that wasn’t David’’. The
ability to see a David where others just see rock is the essence of self-transcending
knowledge. Today’s business and other leaders are often faced with the challenge of
figuring out what in their environment may contain the potential new ‘‘David’’ and how to
take away everything that isn’t ‘‘David’’. Scharmer argues that the knowledge manage-
ment discussion of the next decade will revolve around the interplay of the three forms of
knowledge—explicit, tacit and self-transcending.
In addition, these three types of knowledge can further be classified according to

whether the explicit, tacit or self-transcending knowledge can be described as

1. Declarative knowledge: Facts, know-what comprehension.
2. Explanatory knowledge: Rationalization, know-why knowledge.
3. Procedural knowledge: Instructions, know-how understanding.
4. General/organizational knowledge: Knowledge that is easily transferred and possessed

by large numbers of people.
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Table 1

Summary of terms (adapted from [7])

Term Meaning

Data A collection of attribute values about some entity or event organized as a

record and stored in some type of file structure (e.g., relational table)

Information product The output that results when a specified process manipulates raw, source

data and semi-processed component data items into a predefined format

Knowledge (in an area) A process by which justified true beliefs about relationships among ideas,

information and experiences relevant to a particular area are used to

generate situational awareness

Data quality, information product

quality, knowledge quality

Data, information products and knowledge are of high quality if they are

fit for their intended use in conducting business operations, decision

making and planning
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5. Specific/individual knowledge: Knowledge that is difficult to transfer and thus is
possessed by very few people. [7]

The idea that knowledge is much more than information stems from the view that
knowledge consists of an assortment of inputs: information, experiences, beliefs,
relationships and techniques that an individual mentally synthesizes together to determine
what a specific situation means and how to handle it [11]. For instance, if a factory
manager wishes to anticipate what his customers like to buy in 5 or 10 years, she or he
cannot solely rely on analyzing information like the end of year sales report or consumer
market survey to acquire this understanding. Using his or her own internal reasoning, she
or he will combine the assessment of this information with other accumulated experiences
to come up with an answer and a direction for how to act. That is, if the manager is, in
general, keen to acquire future-oriented understanding. Based on this reasoning, this
research will adopt the opinion that knowledge should be treated as a process by which
justified true beliefs about relationships among ideas, experiences, and information
relevant to a particular area are used to obtain awareness about how to recognize and
manage a particular situation [11, cf. 7]. Information can similarly be seen as a process [8].

Data quality and information quality are not entirely new concepts, but they have
gained increasing attention during the last few years [8]. Data quality and information
quality have been studied overwhelmingly by researchers interested in computing,
management information systems, databases and their management, data security and
data warehouse quality, to mention a few. Researchers have concentrated on company
environments and business information [cf., e.g., 9,12–17]. Studies in heterogeneous
innovation networks consisting of organizations from different sectors have not been
undertaken. Neither have studies related to foresight processes been undertaken.
Knowledge quality, again, is a newer concept than data quality and information quality.

Pierce, Kahn and Melkas [7] discuss what the relationship between data quality,
information quality and knowledge quality is. The answer to this question is critical in
advancing the research in this area. According to them, most people agree that
improvement in data quality should result in some quality improvement in the information
that is formed from these data. Consequently, it seems reasonable that improvements in
information should in turn raise the quality of knowledge within the organization.
However, is high-quality data the only prerequisite for better information quality? Is it true
that good-quality information ‘‘automatically’’ turns into knowledge and if so, what kind
of knowledge? Do the quality characteristics of data and information influence the types of
knowledge that an organization can create and apply? Should quality improvement begin
with data, or are there other factors that dictate where to begin the improvement process?
How does the improvement process compare between data, information and knowledge?
Should the quality improvement efforts be done as one cohesive process, parallel
initiatives, or integrated whenever possible? [7] These are all important questions. What
about the special challenges related to these concepts versus foresight processes and
technology assessment—future-oriented activities that are based on a relatively uncertain
foundation?

Three common approaches that have been used to identify the quality dimensions
associated with data are identified in Table 2. Using these three approaches, information
quality researchers have demonstrated that data quality is multidimensional in nature and
can be portrayed according to the quality of the values collected, accessibility,
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presentation, application and level of system support for the data [15,18,19]. Although not
always explicitly stated in the literature, it seems reasonable that one can replace data with
information or knowledge area when discussing these dimensions, and their general
meanings continue to apply [7]. This article takes the intuitive approach. In further
research, also an empirical approach would be meaningful and interesting.

3. Rationale and purpose

Emphasis in foresight processes has shifted somewhat from foresight based on views of
outside experts to foresight based on internal expertise and user orientation as well as other
more comprehensive forms of expertise. This highlights the need to look into:

1. limitations of present (established) foresight processes and planning approaches;
2. limitations in the utilization of results of foresight processes in practice; and
3. data quality, information quality and knowledge quality as concrete tools and as a

systematic response to such limitations.

The objectives of this article are to:

1. look into the above-mentioned three themes from a theoretical point of view;
2. look into background and results of a technology foresight survey undertaken in

Finland in 2005; and
3. produce some practical recommendations concerning quality improvement in foresight

processes.

Research methods include literature studies as well as use of empirical data from a
technology foresight survey undertaken in Finland by Helsinki University of Technology,
Lahti Centre and Lappeenranta University of Technology, Lahti Unit in the summer of
2005. The empirical data are utilized to illustrate present limitations of foresight processes
and to plan how data quality, information quality and knowledge quality could be used as
concrete tools in foresight processes and in ensuring more efficient utilization of the results
of those processes in practical strategy and development work. Methods of data analysis
are described in detail in the following Section 4.
This article attempts to reduce the gap between futures research, on the one hand, and

data, information and knowledge quality, on the other hand. It advocates combining
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Table 2

Common approaches used to identify data quality dimensions (Source: [7])

Approach Definition Examples

Intuitive Selection of quality attributes in a specific study is based on the

individual’s experience or intuitive understanding about what attributes

are important

[18]

System Focuses on how the output of a process may become deficient [15]

Empirical Collects input from consumers to determine the characteristics they use

to assess whether the end product is fit for use in their tasks

[19]
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approaches and methodologies from different fields in a novel way. Combining the
research fields of, on the one hand, quality of data, information and knowledge, and on the
other hand, foresight and technology assessment corresponds well to present societal needs
as well as academic interest. The importance of foresight and technology assessment is
more and more emphasized these days at various levels. The article serves also the purpose
of outlining further research that must be done if foresight processes are to fully integrate
and produce quality data, information and knowledge.

4. Methods

The Lahti region in Southern Finland has set a goal to be the leading area in practice-
based innovation activities in Finland, and the framework of network-facilitating
innovation policy has been adopted in the region in order to promote innovation
activities. The Lahti region’s future competitiveness is seen to be greatly dependent on its
ability to promote practice-based innovations, due to the absence of a whole university and
very low research inputs in the region. The yearly research input in 2004 in the Lahti region
was only 255 h per capita compared to 1 800 h in the Helsinki region. This tells something
of the knowledge-intensity of the region. However, the Lahti region has a favourable
logistic setting: it lies only 100 km from two important research centres, Helsinki and
Tampere, enabling the relatively easy transfer of scientific knowledge to the practice-based
innovation processes.

The situation in the Lahti region has forced it to develop new tools to trigger innovation
processes. One aim of the network-facilitating innovation policy is to search for structural
holes between the regional knowledge base and the future-oriented knowledge base found
in the surrounding research centers; that is, to absorb the surrounding future-oriented
knowledge to the regional innovation system. Therefore, as part of regional innovation
policy, a resource-based technology foresight process was carried out in 2005. In general,
the existing resource configurations in a region set the basis for future development, and,
therefore, regional foresight processes have to be tightly connected with an audit of the
region’s resource base [20]. Bearing this in mind, the technology foresight process was
planned to be carried out in three phases:

Phase 1: Defining the regional development platforms and clusters to be assessed and
identifying the related technologies.
Phase 2: Exploring the future opportunities for the clusters and technologies using the
Delphi process.
Phase 3: Organizing future-oriented innovation sessions in order to disseminate the results
of the Delphi process within the clusters.

In the Lahti region, the cluster-based development strategy was adopted during
2004–2005. Strong current clusters in the region are mechatronics, environmental, grain,
wood, furniture and plastics clusters. The development resources during the coming years
will mainly be allocated to the development of these clusters, and especially the
environmental cluster. The aim of our regional technology foresight was to create an
open, exploratory foresight process, the limits of which are drawn on the basis of the
regional cluster strategy. The focus was on mechatronics, environmental and plastics
clusters. The actual process is depicted in Fig. 1.
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The idea of the regional technology foresight process in this case was to identify and
evaluate technology signals1 related to nano-, bio- and ICT technologies that may have
significance for the three clusters focused on in this foresight process. Potential technology
signals were identified from several sources, out of which The MIT Technology Review was
the most important. Around 200 potential signals were ‘‘muddled through’’, grouped and
pre-evaluated. Finally around 30 signals were selected to the Delphi process, one selection
criteria being the potential link to the cluster strategy in the Lahti region. After the
selection, the signals were written in the form of ‘‘technology theses’’. The purpose of this
reformulation was to indicate the possible use of a certain technology signal so that the
experts could more easily evaluate the potentiality of that technology signal.
Delphi relies on the ‘‘informed intuitive opinions of specialists’’ [21, p. 134]. One of the

most challenging phases of the Delphi process is building up the expert panel (see [22,23]).
It is of critical importance that the panel members really are experts in the subject areas. In
this research, the panel was build up by muddling through web-pages of those
organizations—mainly universities or other research organizations—that are doing
research in the area of the selected technology signals and by choosing the potential
respondents from those pages. The composition of this panel is thus very research and
science oriented. All in all 300 potential respondents were selected to participate in the
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Fig. 1. The technology foresight process in the Lahti region. More detailed results of that research process will be

reported on later in other articles by Ahlqvist, Uotila, Harmaakorpi & Melkas. (Source: [24]).

1The definition of technology signal is analogical to that of weak signal, only in this case, the content of the

signal is related to technology.
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panel, from Finland and abroad. This kind of a procedure serves also the purpose of
mobilizing expertise from outside of the region into the regional foresight process, which is
of vital importance, since outside expertise is important in breaking possible mental lock-
ins existing in a region [20].

The first round of the Delphi process was carried out in April 2005, and the second
round in July–August 2005. The main purpose of the first round was to collect expert
opinions concerning the issue of which of the technology signals are so-called emerging
technologies. The second round was somewhat more focused, and it concentrated on five
technology signals, which were found to be the most promising during the first round. The
main idea was to deepen the understanding of those product, process or business
innovations that could utilize the technology signals focused on. Altogether 63 experts
responded to the first round and 49 to the second round questionnaire.

Using Delphi in this context is, however, not enough. The results of the Delphi process
must be again rooted back into the clusters to support practical innovation processes in
companies. This is done in Part three of the foresight process. The opportunities emerging
from the Delphi assessment should take a practical form in regional development activities.
This can be done by organizing future-oriented thematic innovation sessions. The aim is to
organize altogether 60 sessions in the Lahti region during the period 2005–2006, out of which
40 sessions have already been held. Thus, in the future-oriented innovation sessions, the aim
is to assimilate and transform the foresight information gained during the Delphi process to
future-oriented innovation knowledge to be exploited by companies (see Fig. 1). This task is
not easy to fulfill. It has often been seen how difficult it is to reach a fruitful dialogue between
the participants of the innovation sessions, since the knowledge interests are too far from
each other, which threatens the spanning of the structural hole. The innovation potential is
clear, but the innovation processes are inadequate due to the lack of communication.

The survey produced also results as responses to open questions. One could anticipate
that these responses would be ways to codify respondents’ tacit or self-transcending

knowledge. However, there are great differences in the types, quality and usability of the
open responses, which led us to pay closer attention to them as an illustrative case of
foresight results. Of the wealth of results obtained with the help of the survey, the present
article thus discusses the open responses. They comprise some nine pages. This type of
material is looked into in detail in this article, as it reveals and reflects strengths and
weaknesses that foresight studies typically encounter concerning the quality of their
empirical materials.

For our analysis, the open responses were divided into three categories, based on
whether they are ‘‘data-like’’, ‘‘information-like’’ or ‘‘knowledge-like’’. The ‘‘data-like’’
category includes responses that by themselves lack content or meaning. ‘‘Information-
like’’ responses are more than just a set of data, but they are not yet ‘‘knowledge-like’’, i.e.
an assortment of inputs synthesized together and reflecting awareness about how to
recognize relevant trends related to the future.

The categorization was done with the help of the quality dimensions of

� relevancy,
� timeliness,
� completeness,
� objectivity, and
� applicability.
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The list of dimensions was adapted on the basis of a framework of analysis for analyzing
information quality introduced in [8]. A special dimension that was added to this study is
applicability in companies and other organizations. This is central for the usability of results
of foresight processes. Applicability was assessed in a preliminary manner based on the
researchers’ intuitive views. A complete assessment would include interviews with
company representatives. This article also includes certain quotes from the open responses
to illustrate how the categorization was undertaken.
Important quality dimensions such as accuracy are not included in this categorization

exercise, as it cannot be assessed at the time of the foresight process. Concise and
consistent representation, for instance, are not relevant in the case of open responses.
Applicability, again, contains nuances reflecting also accessibility, value added, interpret-
ability, ease of understanding, ease of operation, and believability. An assessment of
reputation would benefit from looking into the respondents’ backgrounds, which is beyond
the scope of this article. The list of quality dimensions should thus be reasonably complete
for an assessment of this kind.
The first coding was done in February 2006, and the second after 2 months in April

2006, to double-check the coding results. The second coding was done so that the
researcher no longer remembered the first coding. In these two codings, there were some
responses that were difficult to place under one of the three categories. This two-phase
coding helped in deciding how to code ‘‘the uncertain ones’’. Those uncertain ones (27
responses out of altogether 272 responses) were once more assessed in June 2006 to make
sure that they were correctly placed in the second coding.

5. Results

The coding showed very clearly how big differences there are in the quality of the open
responses. In typical foresight studies, these differences are hardly documented or
discussed when reporting on the results. Although things and trends related to the future
are highly uncertain, it is—in our view—desirable to pay increasing attention to quality
issues, and thus also validity and reliability of results of foresight processes. This has
several implications apart from those discussed in detail in this article. A thorough
discussion of those is beyond the scope here, but one example is the need to include
different kind of people in foresight processes—not only highly educated persons from
managerial positions, as often is the case. Poor response quality may also be a sign of poor
quality expertise in the subject areas among respondents, or poor quality of the technology
(or other type of) theses (inadequate definitions of concepts or unclear expressions, etc.),
but these issues also need to be left for future studies.
Table 3 shows how the responses were coded as ‘‘data-like’’, ‘‘information-like’’ and

‘‘knowledge-like’’. An ideal situation would be such that all the responses could be
classified as ‘‘knowledge-like’’—preferably reflecting self-transcending knowledge, and, in
addition, of high quality as analyzed with the help of each quality dimension. Although it
is difficult to determine how the different quality dimensions are really fulfilled, the
directions seem clear.
The percentage of knowledge-like responses is relatively low for all the technologies.

Should the percentages for data-like and knowledge-like responses be vice versa, the
situation would seem much better, but the percentages above show an alarmingly high

ARTICLE IN PRESS
T. Uotila, H. Melkas / Futures 39 (2007) 1117–11301126



share of data-like responses. Examples of such data-like responses are (quotes from the
responses for the different technologies):

� for innovations in ICT technologies: ‘‘e-Home’’, ‘‘mobile applications in business’’,
‘‘transportation, new applications of wireless technology’’, ‘‘rich call’’, ‘‘security
applications’’, ‘‘intelligent and communicative interfaces at home’’;
� for nanotechnology: ‘‘optical computers’’, ‘‘new screens for home and leisure’’, ‘‘textiles

and clothing, protective materials’’; and
� for biotechnology: ‘‘development of healthy foodstuffs’’, ‘‘first aid’’.

Although the corresponding technology theses are not shown here due to lack of space,
the above shows that these type of responses do not give any basis for consideration and
judgment by themselves. They are thus ‘‘data’’ by nature.

Examples of information-like responses are:

� for innovations in ICT technologies: ‘‘entertainment and ubiquitous communication:
nice toys, but no real impact on the efficiency of society and commerce’’, ‘‘possibility of
production or action in toxic environments without human exposure; reduced harm to
health and environment; assessment and clean-up of highly toxic environments
inaccessible or dangerous to humans’’;
� for nanotechnology: ‘‘environmental monitoring, home security (detectors for

dangerous materials of all sorts’’, ‘‘most probably use for military purposes, at least
initially; the military is strongly seeking new stronger and lighter materials for a number
of purposes (body armor, ground vehicles, aircraft, etc.)’’; and
� for biotechnology: ‘‘embedded health monitor and biomarker detector: detects risks or

symptoms of diseases early’’, ‘‘targeted and personalized drug delivery for complex
diseases: devices target both the location, timing and the dose, to optimize and
personalize the efficiency of the treatment’’.

These show more potential for interpretability and conversion into knowledge in
organizations. Knowledge-like responses, again, are the following, for instance:

� for ICT: ‘‘All applications just a stepping stone towards more development. By 2010,
3G will be almost forgotten about. The importance factors for the industries listed is not
really about the impact on those sectors—but a question of how important is the sector
itself (and will it still exist as such by 2030??) [y the response continues with issues by
industry];
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Table 3

Survey responses as categorized by their quality and content

Innovations related to (type of

technology)

Data-like responses (% of

all responses)

Information-like

responses (%)

Knowledge-like

responses (%)

ICT technologies 33 51 16

Nanotechnology 46 49 5

Biotechnology 31 56 13
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� for nanotechnology: ‘‘Package safety of foodstuffs and healthcare materials (including
care for elderly people) is important 4 applications securing safe storage and quality
control’’; and
� for biotechnology: ‘‘Significant applications in medication (personalized medication);

however, need to be combined with other information (a holistic analysis comprising the
person’s living environment etc.). In food industry, (right food for the right group of
people, personalized food) may however be more of a marketing issue than a real health
benefit (impact of living environment and habits are more significant)’’.

The above knowledge-like responses, although they are brief samples, reflect the
respondents’ tacit knowledge and deeper consideration of the technologies in question.
As to the individual quality dimensions utilized, the biggest weaknesses appear to be

associated with completeness and applicability. The responses are not always very clear in
that they would fully describe the respondents’ intentions and ideas. This has to do with
applicability, too—when we think of the usefulness of these results in organizations such as
companies, their applicability in visioning and planning for the future is not necessarily
high. The high share of data-like responses exacerbates this problem.
The foresight process discussed in this article was regional, which has its impact on the

applicability of the results, too. In regional processes, a stakeholder analysis is much more
difficult to undertake (and is usually omitted) than in processes that serve one or a few
organizations only. There may be no understanding of who the stakeholders really are in
regional foresight processes. If the process aims to serve an industrial cluster, for instance
plastics industry, that kind of a cluster may be too obscure as a single actor. In future
studies, an issue to be investigated is whether stakeholders can, generally speaking, be
targeted and served in a sufficient manner at all in regional or otherwise larger processes—
or is a company level process always necessary? Who pays for such processes? Who does
the work, with quality? It may often be a practical compromise that foresight processes are
undertaken at a cluster or regional level.

6. Discussion and limitations

The results of this article are both scientifically and practically relevant. This research
attempted to reduce the gap between futures research, on the one hand, and data,
information and knowledge quality, on the other hand. The research thus advocates
combining approaches and methodologies from different fields in a novel way.
Combining the research fields of, on the one hand, quality of data, information and

knowledge, and on the other hand, technology foresight and assessment corresponds well
to present societal needs as well as academic interest. The importance of foresight is more
and more emphasized these days at various levels—national, international, regional and
micro-level (individual organizations).
The article also outlined further research that must be done if foresight processes are to

fully integrate and produce quality data, information and knowledge. Future-oriented
considerations are not routine tasks, which makes it especially challenging to ensure that
these processes benefit from data, information and knowledge of good quality. Improving
the quality of knowledge, in particular, requires a holistic approach to the entire foresight
process that includes also an understanding of the role that quality improvement in data
and information can play.
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The results of the research will be applicable in further research as well as in practice—
when planning new foresight and technology assessment processes. Several possible areas
for future studies can already be suggested on the basis of the present article:

� networking in the practical use of results of foresight processes, and quality of data,
information and knowledge as ‘‘conceptual tools’’ in support of this networking
between different actors; and
� quality of data, information and knowledge in technology foresight and assessment in

support of adaptation to technology by its users (human impact assessment, HuIA) (this
is, however, a later stage in research, somewhat different from foresight activities as
such).

The full results of the foresight process that was discussed in this article contain much
more than the open responses analyzed. The process produced interesting results for
companies and other organizations. However, to illustrate the weaknesses and short-
comings in the quality, the open responses provided a good study material.

7. Conclusion

To summarize, the main points in this article are:

� Quality of materials utilized and produced in foresight processes is highly variable.
Quality matters should be taken into account at all levels, both among those who
undertake foresight processes and those who use the results. A stakeholder analysis as
well as an analysis of data, information and knowledge quality should be made at the
beginning of the process as well as concerning the results (such as in this article).
� An interpretation process, where the results produced by foresight processes are

converted into materials and information that can be utilized and turned into
knowledge among stakeholders—such as companies—is of utmost importance. This
interpretation process should be a joint undertaking between researchers and
practitioners and be included at the end of a foresight process. Otherwise foresight
processes produce materials that do not benefit their potential users, resulting in the
‘‘black hole’’ of interpretation and implementation.
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Introduction

According to the resource-based view, an actor’s 
performance depends on its resources and capa-
bilities (see e.g., Wernerfelt 1984). Valuable, rare, 
inimitable and non-substitutable resource configu-
rations lay the basis for the competitiveness of an 
actor. This leads to strong path-dependency. The 
world is in continuous change, and the actors en-
counter the risk that the old resource-base be-
comes uncompetitive, which again leads to a de-
clining performance. Therefore, the resource con-
figurations need to be continuously renewed. The 
framework of dynamic capabilities (see Teece et al. 
1997) offers a good basis to assess the capabilities 
needed in the transformation processes of an actor. 
An actor’s dynamic capabilities can be defined as 
the actor’s processes that use resources – specially 
the processes that integrate, reconfigure, gain and 
release resources – to match and even create mar-
ket change. Dynamic capabilities are thus the or-
ganisational and strategic routines by which actors 

achieve new resource configurations as markets 
emerge, collide, split, evolve and die (Eisenhardt & 
Martin 2000). Actually, it is basically a question of 
an actor’s capability to innovate, since “the pro-
duction and use of knowledge is at the core of 
value-added activities, and innovation is at the 
core of firms’ and nations’ strategies for growth” 
(Archibugi & Michie 1995). Innovative capability 
can be defined as actor’s ability to exploit and re-
new existing resource configurations in order to 
create sustainable competitive advantage by inno-
vation activities (Harmaakorpi 2004).

The success of economic actors is strongly re-
lated to their adaptability to the emerging techno-
economic environment. Decisions have to be 
made in a great insecurity. The insecurity can be 
reduced by the creation of future-oriented knowl-
edge. Future-oriented knowledge is often very 
challenging to use in an actor’s renewal process, 
since i) the possible futures are hard to outline, ii) 
future-oriented knowledge is even more abstract 
than tacit knowledge and iii) due to its nature, fu-
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ture-oriented knowledge is hard to adopt in an ac-
tor’s organisational and strategic routines. To make 
use of future-oriented knowledge, economic ac-
tors need a special dynamic capability: visionary 
capability. In this context, visionary capability re-
fers to an actor’s ability to outline the potential de-
velopment directions based on paths travelled − 
utilising the opportunities emerging from the 
changing techno-economic paradigm. In this 
present study, we aim to clarify, following Zahra 
and George (2002), the role of absorptive capacity 
as an important dynamic capability for an actor's 
success. Absorptive capacity includes features of 
both visionary and innovation capabilities. In or-
der to use and absorb knowledge, an actor needs 
to be able both to explore future-oriented knowl-
edge and exploit it in practical innovation proc-
esses. 

Thus, this present article takes a resource-based 
viewpoint of departure. As a change to the earlier 
research focusing on the internal resources, there 
is an increasing interest on the external resources 
and capabilities available to the actor through net-
works (Zaheer & Bell 2005). Accordingly, and fol-
lowing the teachings of non-linear multi-actor in-
novation processes, economic actors are not seen 
as isolated islands, but entities being parts of re-
gional and interregional innovating networks. 
Therefore, the competitiveness securing resource 
configurations have to be considered at the level 
of innovation networks, individual actors being 
embedded in these networks. Absorptive capacity 
of future-oriented knowledge as a dynamic capa-
bility is seen as a crucial competitiveness factor of 
the individual actors and innovation networks. 
This article attempts to outline the principles and 
practical means for how absorptive capacity con-
cerning future-oriented knowledge could be en-
hanced in the multi-actor innovation networks. 
Measures taken in the Lahti region, Finland, are 
used as a case study.

Futures research in regional contexts

The future is a central challenge in developing 
competitive advantage based on technology and 
knowledge. According to the results in a report for 
the Futures Committee of the Finnish Parliament, 
one of the main factors behind the ability to inno-
vate is the ability to foresee technology develop-
ment. Technology foresight has received growing 
attention among those involved in the shaping and 

implementation of science and technology (S&T) 
policies (Salmenkaita & Salo 2004). Earlier, more 
focus was laid on an approach that stressed out-
side objectivism during the foresight process, but 
nowadays those who will utilise or produce emerg-
ing technologies are also more involved in the 
technology foresight process in order to influence 
the shaping of those technologies (Eerola & Väy-
rynen 2002). Despite this development, a com-
mon finding in several recent studies has been that 
the foresight activities at national, regional and in-
stitutional levels ought to be better coordinated 
and that foresight activities at each level should be 
further strengthened. Besides the methodological 
competence, the importance of a problem-based 
approach is stressed (Eerola & Väyrynen 2002). 

When discussing technology foresight at the re-
gional level, an important basic problem is that 
when the process is not rooted deeply enough in 
already existing structures and competences, or 
more generally, existing resource configurations of 
a region, there is a danger that the results are not 
absorbed into the regional strategy making and de-
velopment processes. This problematic phenome-
non can be called “the black hole of regional strat-
egy making”. The birth of a black hole can be 
avoided by developing both the technological 
competencies and co-operative abilities of the po-
tential users of new technology (companies and/or 
other organisations) and paying enough attention 
to communicating and managing the foresight 
process (Sotarauta et al. 2002). Thus, technology 
foresight processes cannot be treated separately 
from regional learning processes (Ronde 2003; 
Gertler & Wolfe 2004; List & Metcalfe 2004). Ger-
tler and Wolfe (2004) even see learning dynamics 
as being fundamental to the ability of regional 
economies to achieve and sustain knowledge-
based dynamism over the long run. They regard 
regional foresight processes to be, at their most 
fundamental level, socially organised learning 
processes involving learning by individuals, firms 
and institutions.

The key question for policymakers at the region-
al and local level is thus how to provide the right 
conditions for generating growth of more knowl-
edge-intensive forms of economic activity within 
the context of dynamic innovation systems or 
learning regions. The concepts of path dependency 
and lock-in imply that the technological develop-
ment directions of specific regions and localities 
are historically determined by the research and in-
novation capabilities developed by individuals 
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and organisations over time (Gertler & Wolfe 
2004). According to Ronde (2003), the develop-
ment of a certain technological course is the out-
come of the cumulative nature of learning proc-
esses, and hence, the generation of new knowl-
edge builds upon what has been learned in the 
past. 

Regional multi-actor innovation 
processes

Analysts in the field of innovation systems have 
abandoned simplistic models of how innovation 
and innovation processes work. It is increasingly 
recognized that the dynamics of innovation sys-
tems are complex and difficult to understand and 
that scientific and technological communities, not 
to mention the “users” of their products, face a 
number of challenges, both now and in the future 
(Kuhlman et al. 1999). Characterising innovation 
as a socially and economically embedded process 
raises the question of the socio-institutional envi-
ronment, where the innovation processes are tak-

ing place. In a regional context, innovation is seen 
as a process embedded in a regional innovation 
system (RIS) (see e.g., Cooke et al. 1997; Storper 
1997; Braczyk et al. 1998; de la Mothe & Paquet 
1998; Doloreux 2002). 

According to Autio, a RIS is composed of two 
subsystems: a knowledge generation and diffusion 
subsystem and a knowledge application and ex-
ploitation subsystem (see Fig. 1). The former con-
sists of four main types of institutions, and all of 
them participate in the production and dissemina-
tion of both codified and tacit (technological) 
knowledge and (technical) skills. Key elements in-
clude public research institutions, technology me-
diating organizations, educational institutions and 
workforce mediating organizations. The knowl-
edge application and exploitation subsystem, 
again, consists of four C’s: companies, clients, 
contractors and competitors. Ideally, there should 
be horizontal and vertical linkages among the 
firms. Also dialogue and interactions between sub-
systems and actors within subsystems are a neces-
sary prerequisite for RIS to operate sufficiently (Au-
tio 1998; Tödtling & Trippl 2005).

Fig. 1. Main structure of regional innovation systems (RIS) (Autio 1998; Tödtling & Trippl 2005). 
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Regional innovation system consists thus of in-
novative networks with different kinds of social 
relationships. Social structure, especially in the 
form of social networks, affects economical out-
comes, since the networks affect the flow and the 
quality of the information (Granovetter 2005). 
Granovetter (1973) defines the concepts of strong 
ties and weak ties in social networks. The strength 
of a tie is a combination of the amount of time, the 
emotional intensity, the intimacy and the recipro-
cal services which characterize the tie (Granovet-
ter 1973). Strong ties are characterized by com-
mon norms and high network density. These strong 
ties are easier for innovation, since they include 
normally a relatively high amount of trust, com-
mon aims and the same kind of language to com-
municate. However, weak ties are reported be 
more fruitful for innovations, because more novel 
information flows to the individuals through weak 
ties than through strong ties (Granovetter 2005). 
People in the same strong networks tend to share 
the same knowledge basis preventing the Schum-
peterian knowledge-combining innovation proc-
esses to emerge (see Schumpeter 1942). Burt 
(2004) has developed the “strength of weak ties” 
argument further by arguing that innovations are 
most likely to be found in the structural holes be-
tween the dense network structures (see also Burt 
1992; Walker et al. 1997; Zaheer & Bell 2005). An 
actor able to span across the structural holes in a 
social structure is at a higher “risk” of having good 
ideas: new ideas emerge from selection and syn-
thesis across the structural holes between groups 
(Burt 2004). A regional innovation system rich in 
structural holes offers a lot of opportunities for new 
networked innovation processes.

The weak links or structural holes enabling the 
biggest innovation potential are somewhat prob-
lematic for innovation processes. In order to be 
able to utilise the innovation potential in these 
structural holes, information should often be trans-
ferred between very research-oriented and prac-
tise-oriented partners – as well as partners of to-
tally different horizontal knowledge interest (inter-
disciplinarity). The potential innovating partners in 
different sub-systems might not be able even to be-
gin the processes, as the common rules for com-
munication are lacking. Even in the same techno-
logical field, the language in basic research is so 
different from practice-based innovation processes 
that an innovation process could end before it has 
started, even if the innovation potential in the 
structural hole is obvious. The situation is the same 

between different technological disciplines. The 
situation is most complicated when there is a de-
sire to span the structural hole between a partner 
with research-oriented knowledge interest in one 
technological field and a partner with practice-ori-
ented knowledge interest in another technological 
field. 

A remarkable part of difficulties between the 
potential innovating partners stems from the infor-
mation asymmetry on the different sides of a struc-
tural hole (see e.g., Montgomery 1991). The part-
ners on the opposite sides of the structural hole 
have information of different quality and achieved 
for their own purposes. The difference is often so 
big that a special interpretation function is needed. 
Burt writes about this special function as informa-
tion brokerage in the structural hole. A structural 
hole is an opportunity to broker the flow of infor-
mation between people and control the form of 
co-operation that brings together people from op-
posite sides of the hole (Burt 1997).

Absorptive capacity in multi-actor 
innovation networks

Absorptive capacity was originally defined by Co-
hen and Levinthal (1990) as an organisation’s abil-
ity to value, assimilate and apply new knowledge. 
Kim (1998) argues that absorptive capacity re-
quires learning capability and develops problem-
solving skills; learning capability, again, is the ca-
pacity to assimilate the knowledge for imitation 
and problem-solving skills to create new knowl-
edge for innovation. Moreover, Zahra and George 
(2002) define two different types of absorptive ca-
pacity giving good point of departure for this study: 
potential absorptive capacity that is important in 
acquiring and assimilating external knowledge, 
whereas realized absorptive capacity refers to the 
functions of transformation and exploitation of the 
knowledge collected. Both are, naturally, impor-
tant in regional innovation processes: potential ab-
sorptive capacity enables the exploration of knowl-
edge (often) over the weak ties of the innovation 
system, and realized absorptive capacity secures 
the exploitation (often) in the strong ties of the net-
works. Absorptive capacity is crucial when pon-
dering questions about future-oriented knowledge 
adaptation in regional innovation networks; higher 
absorptive capacity enables the easier crossing of 
structural holes in the innovation system. 
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To understand better the characteristics of ab-
sorptive capacity as a dynamic capability we have 
to take a closer look at its different parts: acquisi-
tion, assimilation, transformation and exploitation. 
Acquisition refers to an actor’s capability to iden-
tify and acquire externally generated knowledge 
that is critical to its operations. Assimilation refers 
to the actor’s routines and processes that allow it to 
analyse, process, interpret and understand the in-
formation obtained from external sources. Trans-
formation denotes an actor’s capability to develop 
and refine the routines that facilitate combining 
existing knowledge and the newly acquired and 
assimilated knowledge. Exploitation as a capabili-
ty is based on the routines that allow actors to re-
fine, extend and leverage existing competencies or 
to create new ones by incorporating acquired and 
transformed knowledge to their operations (Zahra 
& George 2002). According to these definitions, 
absorptive capacity is like a funnel, where poten-
tial absorptive capacity (visionary capability) se-
cures the newness and diversity of the knowledge 
needed, whereas realised absorptive capacity (in-
novative capability) stands for operationalization 
of the new knowledge in the existing processes in 
order to make the actual innovation processes to 
take place.

However, the difference between potential 
(PACAP) and realised (RACAP) absorptive capacity 
is blurry. According to Zahra and George (2000), 
PACAP could theoretically be equal with RACAP, 
but in most cases PACAP is larger than RACAP. Za-
hra and George (2002) also suggest that there is a 
special need for a social interaction mechanism 
between assimilation and transformation process-
es. In the following case study, we focus on these 
phases of the absorptive capacity in regional in-
novation networks. Assessment includes both po-
tential and realised absorptive capacity; however, 
exploitation is left for further research. The key 
question in the case study is: how could acquisi-

tion, assimilation and transformation processes 
(absorptive capacity) be aided in regional innova-
tion networks? The research focus is depicted in 
Fig. 2.

The case study thus aims to outline the princi-
ples and practical means for how absorptive ca-
pacity concerning future-oriented knowledge 
could be enhanced in multi-actor innovation net-
works by looking into measures taken in the Lahti 
region, Finland. Our underlying hypothesis is that 
absorptive capacity is crucial when pondering 
questions about future-oriented knowledge adap-
tation in regional innovation networks; with suc-
cessful operationalization of new knowledge in 
the existing processes, actual innovation processes 
are aided. The method to address this is to take a 
closer look at the different parts of absorptive ca-
pacity within the case study environment – and by 
doing this, a “test” of the validity of our theoretical 
considerations is also undertaken.

The case study: a resource-based 
foresight process in the Lahti region 
innovation system

The Lahti region has set a goal to be the leading 
area in practice-based innovation activities in Fin-
land, and the framework of network-facilitating in-
novation policy has been adopted in the region in 
order to promote innovation activities. The Lahti 
region’s future competitiveness is seen to be great-
ly dependent on its ability to promote practice-
based innovations, due to the absence of a whole 
university and very low research inputs in the re-
gion. The yearly research input in 2004 in the Lah-
ti region was only 255 euros per capita compared 
to 1800 euros in the Helsinki region and 2530 eu-
ros in the Tampere region. This tells something of 
the knowledge-intensity of the region. However, 

Acquisition   Assimilation Transformation     Exploitation 

Social integration  mechanisms
Knowledge management 
Collective creativity  tools 

Future-oriented knowledge

Potential absorptive capacity Realised absorptive capacity 

Fig. 2. Absorptive capacity of 
future-oriented knowledge in 
innovation processes (fol-
lowing Zahra & George 
2002).
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the Lahti region has a favourable logistic setting: it 
lies only 100 km from two remarkable research 
centres, Helsinki and Tampere, enabling the rela-
tively easy transfer of scientific knowledge to the 
practice-based innovation processes. 

The situation in the Lahti region has forced it to 
develop new tools to trigger innovation processes. 
One aim of the network-facilitating innovation 
policy is to search for structural holes between the 
regional knowledge-base and the future-oriented 
knowledge-base found in the surrounding research 
centres; that is, to absorb the surrounding future-
oriented knowledge to the regional innovation sys-
tem. Therefore, as part of the regional innovation 
policy, a resource-based technology foresight 
process was carried out in 2005 (the results of 
which will be reported on later, in other articles). 
In general, the existing resource configurations in 
a region set the basis for future development, and, 
therefore, regional foresight processes have to be 
tightly connected with an audit of the region’s re-
source base (Harmaakorpi & Uotila 2006). Bear-
ing this in mind, the technology foresight process 
was planned to be carried out in three phases: 

•	 Phase 1: Defining the regional development 
platforms and clusters to be assessed and 
identifying the related technologies 

•	 Phase 2: Exploring the future opportunities 
for the clusters and technologies using the 
Delphi process

•	 Phase 3: Organising future-oriented innova-
tion sessions in order to disseminate the re-
sults of the Delphi process within the clus-
ters

In the Lahti region, the cluster-based develop-
ment strategy was adopted during 2004–2005. 
Strong current clusters in the region are mechatron-
ics, environmental, grain, wood, furniture and 
plastics clusters. The development resources dur-
ing the coming years will mainly be allocated to 
the development of these clusters, and especially 
the environmental cluster. The aim of our regional 
technology foresight was to create an open, ex-
ploratory foresight process, the limits of which are 
drawn on the basis of the regional cluster strategy. 
The focus was on mechatronics, environmental 
and plastics clusters. The actual process is depict-
ed in Fig. 3.

Fig. 3. Technology foresight process in the Lahti region (Ahlqvist et al., forthcoming). More detailed results of that research 
process will be reported on later in other articles by Ahlqvist, Uotila, Harmaakorpi & Melkas.
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The idea of the regional technology foresight 
process in this case was to identify and evaluate 
technology signals related to nano-, bio- and ICT 
technologies that may have significance for the 
three clusters focused on in this foresight process. 
The definition of technology signal is analogical to 
that of weak signal (see e.g., Vapaavuori & von 
Bruun 2003; Mannermaa 2004), but implicating 
that the content of the signal is related to technol-
ogy (hence the name technology signal). Potential 
technology signals were identified from several 
sources, out of which The MIT Technology Review 
was the most important. Around 200 potential sig-
nals were ”muddled through”, grouped and pre-
evaluated. Finally around 30 signals were selected 
to the Delphi process, one selection criteria being 
the potential link to the cluster strategy in the Lah-
ti region. After the selection, the signals were writ-
ten in the form of “technology theses” (for exam-
ple, as follows: “Silicon-based nanosensors that 
detect atomic motion. Silicon-based nanosensors 
can be utilized as highly precise measurement de-
vices, for example in measuring the smoothness of 
a surface.”). The purpose of this reformulation was 
to indicate the possible use of a certain technology 
signal so that the experts could more easily evalu-
ate the potentiality and application areas of that 
technology signal.

Delphi relies on the “informed intuitive opin-
ions of specialists” (Helmer 1983). This collective 
judgement of experts, although made up of sub-
jective opinions, is considered to be more reliable 
than individual statements – and thus more objec-
tive in its outcomes (Johnson & King 1988; Masini 
1993). One of the most challenging phases of the 
Delphi process is building up the expert panel 
(see Kuusi 1999; European Commission 2002). It 
is of critical importance that the panel members 
really are experts in the subject areas. In this re-
search, the panel was build up by muddling 
through web-pages of those organizations − main-
ly universities or other research organizations − 
that are doing research in the area of the selected 
technology signals and by choosing the potential 
respondents from those pages. The composition of 
this panel is thus very research and science ori-
ented. All in all 300 potential respondents were 
selected to participate in the panel, from Finland 
and abroad. This kind of a procedure serves also 
the purpose of mobilizing expertise from outside 
of the region into the regional foresight process, 
which is of vital importance, since outside exper-
tise is important in breaking possible mental lock-

ins existing in a region (Harmaakorpi & Uotila 
2006).

The first round of the Delphi process was car-
ried out in April 2005, and the second round in 
July–August 2005. The main purpose of the first 
round was to collect expert opinions concerning 
the issue of which of the technology signals are 
so-called emerging technologies. The second 
round was somewhat more focused, and it con-
centrated on five technology signals, which were 
found to be the most promising during the first 
round. The main idea was to deepen the under-
standing of those product, process or business in-
novations that could utilize the technology signals 
focused on. Altogether 63 experts responded to 
the first round and 49 to the second round ques-
tionnaire.

Using Delphi in this context is, however, not 
enough. The results of the Delphi process must be 
again rooted back into the clusters to support prac-
tical innovation processes in companies. This is 
done in part three of the foresight process. The op-
portunities emerging from the Delphi assessment 
should take a practical form in regional develop-
ment activities. It is also important to form creative 
social capital to exploit the resource configura-
tions effectively (Tura & Harmaakorpi 2005). This 
can be done by organising future-oriented themat-
ic innovation sessions. The aim is to organize alto-
gether 60 sessions in the Lahti region during the 
period 2005–2006, out of which 40 sessions have 
already been held. Thus, in the future-oriented in-
novation sessions, the aim is to assimilate and 
transform the foresight information gained during 
the Delphi process to future-oriented innovation 
knowledge to be exploited by companies (see Fig. 
4). This task is not easy to fulfil. It has often been 
seen how difficult it is to reach a fruitful dialogue 
between the participants of the innovation ses-
sions, since the knowledge interests are too far 
from each other, which threatens the spanning of 
the structural hole. The innovation potential is 
clear, but the innovation processes are inadequate 
due to the lack of communication. 

Normally, we conceptualise three archetypes of 
participants in an innovation session: (i) future-ori-
ented knowledge producers, (ii) practical knowl-
edge exploiters (usually representing a company, 
but sometimes also its customers/suppliers) and 
(iii) intermediators. Reaching a common under-
standing of the problem by the efforts of knowl-
edge producers and knowledge exploiters has 
proven to be problematic in many cases. The rela-
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tionship between future-oriented nanotechnology 
knowledge and practical innovation processes in 
the plastics industry can be given as an example of 
that. The innovation potential is clear, but the in-
novation processes are inadequate due to the lack-
ing ways of communication. The adoption of fu-
ture-oriented knowledge in the practical innova-
tion processes is difficult but crucial in this kind of 
an environment. 

The role of information brokers has proven to be 
essential in making the participants innovate. The 
task of these intermediators is very challenging, 
since they need to understand the processed sub-
stance knowledge, as well as have the social abili-
ties to work in very diverse groups. To secure a 
successful innovation session, intermediators need 
to be able to set questions and deliberative argu-
ments that, for example, enable (i) 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 os-
tensibly irrelevant to one another, and (iv) making 
a synthesis of the knowledge interests (Burt 2004). 
In order to do this, each session must be prepared 
very carefully. Although the session usually lasts 
for one day, the preparation time can last for up to 
two months or even longer. During that time, the 
intermediators try to learn as much as possible 
about business logics in the industry the company 
is operating in, about technology used, current 
knowledge base of the company and also knowl-
edge needs for the future, etc. 

The brokers need new methodology in order to 
succeed in their challenging task. The experiences 
gained in innovation sessions show that the famil-
iar brain-storming methods, for example, do not 
suit very well to such sessions. The knowledge in-
terests of the innovating partners often remain too 
distant to enable an active multi-actor innovation 
network to emerge. After many experiments, it be-
came clear that the right questions set in the group 
work in the innovation sessions could open up the 
way for successful innovation processes. This de-
velopment course led us to find the interrogative 
model of inquiry, i.e., a general method to gener-
ate knowledge and skills by question-answer-proc-
esses (see Sintonen 2006) as a possible methodo-
logical approach to use in the networked innova-
tion processes that aim at spanning the structural 
holes (see Harmaakorpi & Mutanen, forthcoming). 
The model being developed in the field of theo-
retical philosophy poses a fascinating intellectual 
challenge − to apply the model in the context of 
innovation systems.

Conclusions

The present article took a resource-based view of 
regional development. The resource-based view 
emphasizes the renewal of existing resource con-
figurations by dynamic capabilities. Two important 
dynamic capabilities in promoting regional inno-
vation systems were defined: visionary capability 
and innovative capability. Visionary capability re-
fers to the regional innovation systems’ ability to 
explore diverse future-oriented knowledge, and 
innovative capability to the systems’ ability to use 
the knowledge in the actual networked multi-actor 
innovation processes.

The main question in this research is: how can 
these capabilities be promoted in a regional inno-

Fig. 4. Absorptive capacity in the context of a regional in-
novation system. 
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vation system? The question was assessed with the 
concept of absorptive capacity. Absorptive capac-
ity was defined to be a dynamic capability includ-
ing two elements: potential absorptive capacity 
and realized absorptive capacity. Potential absorp-
tive capacity is strongly related to visionary capa-
bility, and realized absorptive capacity to innova-
tive capability. 

The article reported on the approach used in the 
Lahti region in Finland. Experiences gained from a 
regional technology foresight process to identify 
and evaluate technology signals related to nano-, 
bio- and ICT technologies were introduced. The 
article also sheds light on the so-called innovation 
sessions that are used to root future-oriented infor-
mation and knowledge back into the region. In-
novation sessions methodologies are under devel-
opment, as described in the article. 

This article concentrated on a thorough descrip-
tion of the background and probably raises more 
questions than it answers, as the research is in 
progress. In further research, important issues to be 
taken into account are, at least: 

•	 The re-rooting of the results of the foresight 
process described in the article was charac-
terized by the inclusion of SMEs with limited 
resources for (futures) research, in mostly tra-
ditional and usually less research intensive 
industries, in a region without major research 
organizations supporting SMEs. This is one 
case, interesting and challenging, but not 
enough for “universal” conclusions.

•	 How could absorptive capacity be measured 
in innovation networks?

In the Lahti region, the direction is towards us-
ing the interrogative model of inquiry in regional 
innovation promotion activities. Although applica-
tion of the model is still in its embryonic phase, it 
has proven to have potential for further develop-
ment. The first experiences emphasize heavily the 
role of intermediate organizations – information 
brokers – in a successful questioning process. So 
far, the actors in these organizations seem to lack 
the qualifications needed to process questions and 
deliberative arguments in the inquiry process (see 
Harmaakorpi & Mutanen, forthcoming). Therefore, 
the next steps in making the interrogative model of 
inquiry really work in the innovation processes in 
the region are (i) to develop the model to better 
suit to the practical work by trying different kinds 
of inquiry scenarios in the innovation sessions and 
(ii) to educate the actors in the intermediate or-
ganizations to use the interrogative model of in-

quiry in the information brokerage of the innova-
tion sessions.
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