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Abstract.The aim of this paper is to evaluate the influence of cluster sociological factors
(like inter-personal trust) on the implementation of ICT. Some recent literature argues that
ICT in its most advanced usages is able to replace in any case human relationship for
economical transactions which represent the main drivers of business-to-business
exchanges.
Our position is that this optimistic approach should be temporized: when traditional
industries are based on strong personal relationship, information technologies can not
always replace with the same profit relation based on mutual confidence and
interpersonal contacts.
We will address these questions firstly in a theoretical perspective and secondly by
referring to an empirical research led in the clothing industry. The discussion will highlight
the facts emerging from the field by mobilizing the concepts outlined in the first part of the
paper.
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1 Theoretical background
The issues of information technology and the transformation of industries have
been studied for decades trough an economical perspective.
This broad perception of the economic environment of the firms is now
showing some limits that tend to be studied in more detailed ways. First, it
appears that the industry level favour a better understanding of the relationship
between firms embedded in the same economical network. Moreover, some
industries have developed specific structures, the industrial districts (or clusters),
which show a surprisingly long life cycle despite their apparent very traditional
organization. Our first section will present some research work related to that
dimension.
Another possibility to enlarge the comprehension of the movements that are
affecting the industry structures and the role of information technologies is to
enrich the economical vision by adopting a socio-cultural perspective. Instead of
postulating that relations between firms are just abstractions, sociologists are
considering that despite its economical aspects, any relation within the business
field is also guided by humans which act non only in purely rational ways but that
concepts like trust are strongly influencing relationship between entities. Our
second section will focus on some research that has addressed this question.

1.1 Economic literature on networks and clusters
Literature on networking is abundant. It is relatively easy to superpose works
based upon the classical economic community as well as those provided by its IS
component. In both ways this trend emphasizes positive externalities "naturally"
emerging from this organization. In no case possible negative externalities appear,
as if any situation linking partners within a network should lead to mutual benefit.
This idealistic view is confronted to reality: why in this case should some
industries be confronted to high difficulties to survive? Because of the lack of
networks? In some cases it should be true, in others it appears clearly that the
absence of networks is not the main reason for failures.
These observations arise the need to improve the understanding of the
mechanisms that are underlying this particular form of inter firms relationships.
One question is to establish the perimeter of such networks. Which criteria will
help determine the inclusion or exclusion of a firm from a given network? The
frequency of the transactions, the nature of the business, its location ? There is no
clear answer to these questions. Most of the authors rely in some very large –
vague- acceptation of this term of network. Others, sometimes by default consider
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that the inclusion within a given industry is one pertinent and easy way to define
boundaries. For others this is not sufficient. Networks should have a "node" which
regroups the most active firms, whatever could be their size. This view
progressively leads to focus on some specific form of networks –the clusterswhich main characteristic is their geographical co location.
Following these thinking, emblematic authors of the economy of networks are
orienting their works in this direction. Porter (1998) defines clusters as
"geographically proximate groups of interconnected companies and associated
institutions in a particular field, linked by commonalities and complementarities".
Antonelli (2000), instead of considering a district as a whole, underlines the
differences of roles between small and large firms. He concentrates his attention
on the importance of districts in the diffusion of collective knowledge
communication and innovation. In that way, he establishes a distinction between
technological districts and industrial districts: "the latter are characterized in terms
of high level of Marshallian externalities among small firms localized in regions
with small populations and small cities. By contrast the former are characterized
by the coexistence of large and small firms, a large multisectoral range of
economic activities, a strong metropolitan character and an important scientific
and communication infrastructure".
Benghozi and alii (2000) analyse the role of information and communication
technology from an organizational perspective. They have pointed out that ICT
are in the same time structuring for firms but also very flexible and adaptable to
particular environments. Moreover, the place of ICT in organization not only
concerns interfaces and coordination mechanisms. It raises some questions about
the nature of interactions and social games. ICT generate, inside organization and
beyond, constant changes in terms of fusions, boundaries between departments or
functions. They conclude "ICT do not contribute to build global organizations or
at a macro-economic level, perfect markets. On the contrary, they organize
segmented sub-parts, very much differentiated and an aggregation of mini
organizations."
Considering the diffusion of internet in SME, Gadille and D'Iribarne (2000)
have highlighted two forms of restructuration for SME using ICT. One group is
composed with firms which are committed by their networks of customers, or
suppliers or by competitors to adopt these technologies. Then they are highly
computerised and aim to rationalize their production processes and to reinforce
their integration with the information systems of their partners. The other group is
formed with firms which are much more autonomous in their decision process to
adopt internet. They are more creative in their uses, they interact much more with
customers, suppliers and consultants to adapt the technologies but in the same
time they are less efficient in terms of frequency of use.
As these different authors have pointed out, it is remarkable to notice the
complexity of ICT implementation. Ways of diffusion are multiple and levels to
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any implementation can be studied at the level of the organization or at the level
of the individuals. By consequence, the theoretical frameworks are changing.
Despite that, one should avoid the temptation of considering each situation as
idiosyncratic.

1.2 Sociological research literature on ICT and trust
The concept of trust has been largely explored by sociologists within different
fields. Our purpose is to focus on authors which have developed it within the
context of business-to-business relationship. The question of embeddedness is
then raised.
Criticising the transaction cost theory, Granovetter (1985) points out that
choices between market and hierarchy are made not only to reduce transaction
costs, but are also linked with the quality of social relationships among partners.
The tendency for someone to resort to either one of the coordination modes varies
according to the quality of relations that he has with his partners, inside or outside
the firm. Thinking about business groups, and no longer about individuals, he then
shows that inter-firm networks are built according to similar types of logic
(Granovetter, 1995). They are not only driven by an economic interest - lowering
transaction costs for instance - but they also integrate other factors, such as trust.
As for economic relationships among persons, embedded in social ties, he shows
that relationships among firms are also embedded in informal ties.
The ‘moral economy’ of these groups is an important feature: mutual trust is
characteristic of business groups and distinguishes them from any other type of
association. Trust, in the case of business groups, exists mostly because there is a
reputation effect. The different actors within these business groups know that they
will work together again in the future, so they should have no opportunistic
behaviour that would rule them out of the system.
If trust is a key driver for building embedded relationship among firms then the
question is to understand how technical networks interfere in the development of
such ties. In that perspective, Hart and Saunders (1997) have built a model of
adoption and use of some specific information technology – EDI - based on power
and trust. It can be summarised as follows: “EDI adoption reflects existing power
arrangements. Firms that are internally motivated to initiate EDI exchanges and
have leverage over their trading partners influence those partners to adopt EDI.
[…] However, we have argued that a critical condition of successful EDI use over
time is trust. […] And, the expectation of continuity is a significant factor in
building trust”.
“More powerful firms, that is firms controlling resources that relatively more
dependent firms rely upon, influence their trading partners to adopt EDI.
However, once EDI is adopted, expanded use is determined by the extent of trust
between firms. Greater use of EDI, as we have described it, means that operations
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between trading partners will be more integrated and partners will have more
direct access to previously inaccessible information. Our model implies that
power and trust are not antithetical attributes of interorganizational relationships.
Rather, they are two dimensions of the relationships that determine whether and
how EDI is used”.
Trust plays an important role in EDI use for two reasons. First, it encourages
firms to make investments necessary for electronic information exchange. Second,
it discourages opportunistic behaviour which would clearly reduce the
opportunity for greater information sharing over time.
Gottardi’s (2005) is analysing the difference in ICT implementation and impact
between industrial districts and other economic backgrounds.
His research question is: “could the diffusion of ICT within industrial districts,
which are a quite homogeneous environment (economic and social) and are bound
together by a dense glue of relations and exchanges, be accomplished more easily
and generate more clear advantages in comparison with what is occurring in more
heterogeneous environments.
His conclusion is that on the contrary, ICT find it hard to spread into Industrial
Districts. The reasons analysed are: existence of tacit knowledge, difficulty in
codifying and interpreting the knowledge, cost and time of implementation, and
the fact that ICT are not significantly better than pre-existing modes of
communication (interpersonal).
Tacit and explicit knowledge as defined by Nonaka (1994) are different in the
way that they can be communicated. Two aspects assume relevance in knowledge
transfer: the type of knowledge transferred and the applicative context where
transfer occurs (Nonaka, 1991, 1994). This distinction emphasizes the issue of
transferability of knowledge and the modalities employed. Explicit knowledge
can be codified, and is therefore relatively easy to obtain, transfer and store. On
the contrary, tacit knowledge is directly connected with ideas, perception and
experience, and therefore is quite difficult or even impossible to codify and
transfer.

1.3 Embeddedness and trust in clothing clusters
Piore and Sabel (1984) made a detailed analysis about solidarity surrounding
geographical axes in their works on industrial districts. Industrial districts are
groups of small firms, such as one can observe in the textile or garment industry.
To illustrate the notion of an industrial district, Piore and Sabel quote the
example of the textile district of Prato (in central Italy). According to them, the
industrial district has the following characteristics: Job certainty is controlled
through work sharing, rather than seniority, firms’ entries and exits are easy and
constant, employees and management are both concerned with informal resolution
of disputes, work is collaborative, and the community is an essential entity. Many
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people go back and forth between the role of employee and manager, a great part
of the production is done by subcontractors and as fashion changes very often, it
implies a great flexibility of the different actors.
Le Sentier in Paris has all these characteristics and the main French garment
companies deal with Le Sentier, especially for replenishment, because they know
that they can order and receive the products very quickly, and that conditions will
be respected. The Garment Centre of New York is similar to the Parisian Sentier,
as Uzzi (1997) shows.
Refining the concept of “embeddedness” from Granovetter, Uzzi (1997) makes
it operational by applying it to the clothing industry in New York. He shows that
three axes characterise the embeddedness of economic action in social relations:
Trust is a governance structure for socially integrated relationships, as it allows
one to face uncertainty in better position because it strengthens the efficiency of
professional relationships. The second axis, fine-grained information transfer, is
more than a matter of asset-specificity, know-how or reducing information
asymetry between parties, because the social relationship imbues information with
veracity and meaning beyond its face value. The third axis is joint problemsolving arrangements: this step induces a more rapid and efficient result than an
automatic reply from actors dealing in a purely formal framework, threatened with
contractual rupture when incidents arise.
This view can help in identifying informal ties (other than region) in the
apparel supply chain. In the Parisian Sentier for example, religious and ethnic
bonds are particularly powerful (cf. Lazzaratto et al., 1993). These bonds establish
trust and mutual adjustments, which are essential to the rapidity and the diversity
of transactions.
The current importance of EDI
Croom (2005) has studied the impact of e-business systems on supply chain
organisation on a sample of 98 large European organisations (across industries).
He has analysed the top supply chain initiatives and their relative importance for
the different actors in the value chain. For retailers, it is supply chain integration
that is the top priority. For manufacturers, price and cost pressures are the top
supply chain initiative. Out of his sample, Croom has shown that 73.5% are using
EDI. He found that e-business strategies were most heavily influenced by their
major customer, in other words, the requirements of an organisation’s 3 or 4
major customers dictated strategic prioritisation. It confirms that EDI technology
is used in the value chain to facilitate coordination as requested or demanded by
retailers.
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2 Empirical study: the case of the clothing
industry in France and US
2.1 Methodology
This paper is the result of a research that took place in the clothing industry in
France and the United States, between 1997 and 2000 (Abecassis, 1999). It is
based on an inductive methodology. It used the techniques of interviews to collect
rich data (each interview lasting 1.5 to 2 hours). The interviews dealt with a
precise definition of the characteristics and the changes of the company, the
characteristics of relationships with its different partners and a description of the
IT use within the production process as well as with its partners. The sample
included textile companies, manufacturers, retailers (specialised or generalist),
technology suppliers, standardisation institutions, and so on. These firms were
located in France and the USA, and the distribution per activity and location is
detailed in Table 1 shown below. The sample of business actors was built from
different sources: commercial industry databases, suggestions from professional
federations and contacts made during business conventions and is aimed to be
representative of the industry as a whole. Also, over fifteen ‘observers’
(technology suppliers, standardisation institutions, and so on) have been
interviewed, to validate the results along the project.
The analysis of the data has been facilitated by the use of the matrixes
proposed by Miles and Huberman (1994). Several tactics have been developed to
improve the validity of the research. First, concerning the internal aspect of the
validity, we used other sources of data (business and industry newspapers,
professional bodies publications, consultancy studies…) according to the
principle of triangulation. These large and rich qualitative materials have helped
us to develop a rival hypothesis and to analyse data up to a point where no
additional explanation could be found (Saturation Principle).
Secondly, the interviews took place from 1997 to 2000 and this period of 4
years allowed us to replicate our results through time which is a means to improve
external validity. External validity is also ensured through the variety of the
informants (industries and professional organisations) as well as the variety of
locations (France and USA). Finally, we have interviewed business actors who
were both users and non-users of IT, which allowed for a comparison.
The research is exploratory in nature. It aims at detecting trends.
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Table 1: Distribution of interviews per location and per activity

Location
Activity
Textile
Clothing manufacturing
Retail
Total

France

US

Total

2
13
6
21

3
8
4
15

5
21
10
36

2.2 Data analysis: EDI implementation in the clothing industry
The aim of this part is to describe the situation of EDI implementation in the
clothing industry, based on the author’s observations. To do so, we first present
the history of EDI implementation and the observation framework.
2.2.1 History of EDI implementation in France and the US
In France, supermarkets were the first to order their grocery products by EDI.
They then decided to generalise the system to all their products, especially to
clothing. They first implemented proprietary systems, putting pressure on their
clothing suppliers to be connected. But the manufacturers refused to choose these
technologies. They only did it if the retailers threatened to de-register reluctant
suppliers.
In the United States, retailers (like discounters and department stores) have had
the same role, with more impact on the supply chain as they have a larger market
share and are more concentrated. The American specificity is that textile firms
also joined in, because it was a way to better respond to declining demand, to
relocate the manufacturing by supporting the Quick Response strategy, and thus to
protect themselves from Asian competition. American clothing manufacturers
have therefore been pushed to use EDI both by the textile industry and by
retailers.
It does illustrate that where EDI has been implemented, it has been under
retailer’s pressure.
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2.3 Observation framework
Previous research in the clothing industry has built a typology of three valuechain organisation structures (Abecassis, 1999).
Garment Centre is an industry organisation that is rather localised, in urban
centres (like New York, Los Angeles or Paris). The firms are usually small and
involved in all activities in the supply chain. They are flexible enough to easily
and quickly change the products and the activities. A lot of informal
communication is used and supported by interpersonal and ethnic relationships.
Le Sentier in Paris represents more than 10% of the French clothing industry
revenues (almost 40% of the French womenswear revenues) and 45,000 people
(nearly 25% of the workforce in the industry). The Garment Centre in New York
represents about 17% of the American clothing industry - with almost 100,000
people out of 540,000 and $13bn revenues out of $68bn (Abecassis, 1999). The
Garment Centres are where retailers replenish for short runs and for highly
fashionable (seasonal) products.
Delocalisation is a structure where there is a centre (in developed countries)
and a periphery (in cheap labour countries). The periphery manufactures for the
centre. This organisation supports large quantities of permanent products at low
added value. The centre is usually made of large firms.
Quick Response is a strategy sponsored by large textile firms in the US to
encourage firms to relocate their manufacturing in the US or at least to the region
(Mexico, Caribbean) by using IT. In this organisation, the retailers transmit sales
data to manufacturers through EDI so that they can replenish stocks. It is usually
made of one central retailer that works with dedicated and locked-in suppliers. It
also exists in France with suppliers in Eastern Europe or North Africa.
Those three typical value chain organisations are presented in the order in
which companies grow. New clothing firms are usually created in Garment
Centres. As they expand, they tend to manufacture more and more overseas
(Delocalisation). Finally, the more fashionable products they have, the more they
need flexibility. This is when they relocate some manufacturing to closer
locations. They are then part of a Quick Response structure.
The balance between these three organisation structures is quite difficult to
work out as most companies often belong to those three structures at the same
time. For example, the same firm can manufacture some of its products abroad
(Delocalisation), keep some of the manufacturing in France to be more reactive
on fashionable products (Quick Response), and might get some seasonal
replenishment from the Le Sentier if needs be (Garment Centre).
EDI implementation is obviously quite variable depending on the industry
structure, but also on the stage in the value chain. That is why to evaluate the
penetration of EDI in the clothing industry, we will analyse the level of EDI use
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in each of the industry structures presented above and we will assess the level of
EDI use in the steps of the value chain.

2.4 EDI use in the clothing industry

2.4.1 In the industry structures
In France, we have observed (Abecassis, 1999) that EDI-users have mostly
suppliers in Europe, or in North Africa, Turkey or Eastern Europe. EDI is mostly
used for permanent products (as opposed to fashionable ones). In the US, EDIusers are mostly large retailers (discounters and department stores), who deal with
permanent products and manufacture in Mexico or in the Caribbean.
The result of our observations and interviews is that in the three typical
industry structures described above, EDI is used in only one of them. EDI is used
in the Quick Response model. EDI has not been implemented in two out of the
three typical organisation structures, and it has been implemented only in the most
sophisticated of these three structures (the one that is historically achieved after
the other two).
2.4.2 In the supply chain
Communication between retailers and manufacturers is definitely the stage in
the supply chain where EDI is the most implemented. But EDI systems between
retailers and manufacturers are then far less widespread in the clothing than in
other supply chains such as publishing or pharmaceutical products (Steinfield et
al., 1998).
Most of the electronic communication between retailers and manufacturers is
either internal (when manufacturing and retail are integrated) or between large
retailers and few main suppliers. These large retailers have implemented EDI
proprietary networks. A few inter-firm networks do exist between some quasi
integrated partners, starting from retailers or from manufacturers. There are very
few open networks shared by the whole clothing community, where suppliers to
one retailer could communicate with another one.
What happens when the manufacturer receives the electronic order from the
retailer? Does electronic communication continue in the supply chain? Previous
research in the industry (Steinfield et al., 1998) has shown that transactions like
ordering fabric and trim are usually external and not electronic, and transactions
like communication of new designs or cutting orders are internal and electronic. If
the manufacturer is using automated manufacturing tools, it is likely that the data
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regarding the products to manufacture will be transmitted electronically, but only
if it is internal to the manufacturing firm. Anything that is subcontracted is usually
transmitted in the old-fashioned way (fax, post or phone). Finally, very few of the
fabric orders are supported by electronic tools. There is not such a strong
pressure, time-wise, as fabric manufacturing is a long process anyway.
To summarise, EDI penetration is quite low in the clothing industry (see Table
2). EDI has been implemented in one out of three industry structures (Quick
Response), and only in retailers to manufacturers communication (and not in the
rest of the supply chain).
Table 2: Degree of EDI equipment per location and per activity

Location
Activity
Textile
Clothing manufacturing
Retail
Total

France

US

Total

50%
30%
83%
48%

100%
50%
100%
73%

80%
38%
90%
58%

Source: Author’s interviews.

Table 3: Summary of observations on EDI-use per organisation structure

Industry structure
Transactions
Textile-Clothing
Clothing-Clothing
Clothing-Retails

Garment Centres

Delocalisation

Quick Response

Low
Low
Low

Low
Low
Medium

Medium
Medium
High

Source: Author’s interviews.

The categories of EDI-use are defined as:
• High: majority of the transactions are supported by EDI.
•

Medium: Significant part of the transactions is electronic.

•

Low: none or very few transactions are electronic; the rest is manual.

The difference per country comes from a different balance of the organisation
structures per country. For example, the US has more QR than France.
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3 Discussion
From our observations, ICT implementation in the garment industry, and
particularly in clusters is still a challenge, due to the role of embeddedness of
economic action in social relationships and the high level of trust between
economic actors within the cluster.

3.1 Coordination in the clothing industry and the limited
support of ICT within clusters
For the NIE, coordination is how the economic agents will make compatible
decisions, especially about their transactions. Three coordination modes are
generally distinguished: market, hierarchy and partnership, to which are
associated three control mechanisms: price, authority and trust.
The clothing supply chain presents itself as a set of activities where the three
coordination modes are used, and if they move between operations, this move
doesn’t automatically involve the obvious domination of one of those modes. In
this segmented supply chain, firms of very different sizes operate with numerous
and different kinds of links, going from pure competition to quasi-integration,
through more or less formal subcontracting. This happens in the “middle” of the
supply chain (ready-to-wear clothing), as well as in the upstream (textile
industries) and in the downstream (retailing): the Benetton corporation uses all the
types of organisational links (cf. Lazzaratto et al, 1993). The issue is then that
upstream, middle and downstream have no defined borders: their respective
borderlines are mobile. Since the transactions during the different stages of the
production process require faster and more reliable coordination, several ways are
used to manage them:
• When transactions of high volumes of goods are frequent, then
standardisation may occur and electronic networks such as proprietary EDI
networks may be used among regular partners: pressures to integrate or quasiintegrate exist. This trend concerns only long-standing product lines and basic
garments, produced in great volumes.
• When transactions concern short life lines, then the partnership relationship
increases, building trust with mutual commitments and affecting reputation (see
Lorenz, 1994).Formal contracting is not excluded, but specificity from one order
to the other makes it difficult to standardise the transactions: pressures to integrate
are weak, specialisation of producers warrants their flexibility.
• Finally, a large part of the transactions involves informal arrangements,
where a credible threat of turning to competitors in case of default on delivery
schedules or quality takes place. Those informal arrangements play a key role in
the control of the coordination modes.
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Thus, we have the paradoxical following situation: in this segmented supply
chain, coordination problems are complex and hard to manage, transaction costs
for a lot of transactions could be reduced if electronic networks were used in
inter-firm relationships. Electronic networks, however, only develop inside
hierarchies: if a few inter-firm networks do exist between some quasi integrated
partners and more often, inside integrated companies, starting from retailers or
from manufacturers, there are no open networks which could rationalise
transactions and reduce coordination costs for the entire business, despite the
necessity of tight and fast coordination among segments.
Three types of reasons may explain this situation:
-Difficulties in coding the products. Here we follow Pascal Petit (1996). He
explains that “using IT is easier when information is easy to code and customer
networks are stable”. Obviously these conditions are not fulfilled here most of the
time, especially, for fashion garments, produced in short lines and with very short
life cycles. The big challenge for fashion garments is that information is too
diversified and short lived.
-Difficulties in standardising transactions: standardisation in the garment
supply chain encounters at least three obstacles: competition between national and
international standards, competition between producers and retailers standards
and rigidity of product nomenclatures unsuitable for diversified and short-lived
products
- Uncertainty of demand. From Malone’s point of view (1987), the diffusion of
computer networks depends on the frequency, volume and simplicity of
transactions. However, transactions on fashion garments have none of these
attributes. Finally, it is the ambiguous rationality of buying a fashion garment that
could be at the root of the complex structure in this industrial system. Buying
patterns introduce extreme uncertainty in the business and the players have to
reorganise in order to be more flexible and reactive. To reach this flexibility,
partners relentlessly search for compromises between economic constraints and
future changes in consumer’s tastes. Opposing this shifting demand, the reactivity
of the offer can be built by establishing in its midst new ties for which economy is
no longer the only measure.

3.2 ICT, trust and type of information communicated.
It results from our observations that the role of trust is contrary to what was
previously presented in the literature. This phenomenon is strongly linked to the
type of information communicated throughout the chain.
All things being equal, Hart and Saunders’s model shows that more trust is
favourable to higher levels of EDI use. Our observations show the limits of this
statement. In fact, a pre-existing high level of trust is limiting the implementation

16

of ICT, because trust supports embeddedness, in which interpersonal
communication is superior or alternative to electronic one.
We have observed in the Garment Centres in Paris and New York, that over a
certain level of trust, “demonstrations of trust decrease the probability of greater
EDI-use”, because embeddedness and interpersonal communication are efficient
pre-existing (superior, more adapted to tacit knowledge) modes of
communication.
Through an inductive and historical perspective, we have shown the
importance of trust in ICT relationship with organisation, and more specifically
the unpredicted, ambiguous, and non-linear role of trust.
Our arguments are the following: Not only tacit knowledge cannot be
communicated through ICT, but also interpersonal communication is a superior
way of communicating in the Garment Centre context. Also, the arguments
related to the difficulty of coding, the multiplicity of partners, and the importance
of the investment, are also valid in this context. Can we conclude from our
research in clusters that interpersonal relationships and electronic communication
are substitutes to one another? Our observations in the industry lead us to believe
that very significant and effective informal relationships between partners can
compete with the expected advantages of ICT, especially when powerful and
effective social networks pre-exist electronic networks.
Tacit and explicit knowledge as defined by Nonaka (1994) are different in the
way that they can be communicated. Two aspects assume relevance in knowledge
transfer: the type of knowledge transferred and the applicative context where
transfer occurs (Nonaka, 1991, 1994). The meaning of that distinction is that
explicit knowledge represents knowing about (objective knowledge), while tacit
knowledge represents knowing how (or subjective knowledge). This distinction
emphasizes the issue of transferability of knowledge and the modalities employed.
Explicit knowledge can be codified, and is therefore relatively easy to obtain,
transfer and store. On the contrary, tacit knowledge is directly connected with
ideas, perception and experience, and therefore is quite difficult or even
impossible to codify and transfer.
Especially in clothing cluster, in between firms that are each specialised in a
step of the value chain, the knowledge exchanged is mostly tacit. Interpersonal
communication based on trust pre-exists and is more efficient than electronic
communication in many situations.
The issue would then not be to transform tacit knowledge in explicit
knowledge but rather to improve the flexibility of electronic networks to allow the
transfer of less structured information. New forms of electronic exchanges like
electronic messaging seem more appropriate to these needs.
Further research should highlight theses developing trends.
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Abstract.The paper presents a longitudinal empirical study of a regional networking
process among software companies. The process took place in the German region of
Siegen-Wittgenstein and was carried out by an IS research group at the University of
Siegen in an action research manner. Based on Bourdieu’s theory of practice and sociocultural theories of learning, different measures for the support of regional networks were
conducted over several years. Within this networking process, the concept of social
capital was applied to facilitate Regional Networks of Practice (RNoP). This paper
describes the action research approach taken and presents results of ethnographic and
qualitative studies which evaluated the networking approach. In particular, the following
measures are described and discussed: (i) initializing informal talks and meeting to learn
about the region and to build up social capital, (ii) a series of networking events involving
academics, local authorities and regional software companies, (iii) the didactical concept
of Courses in Practice (CiP) to bridge between university and IT industry, (iv) an EU
funded networking project with software and media companies, (v) establishment of a
joint research center. The achievements and obstacles of this approach are discussed
with respect to the specific historical situation of the region. Furthermore, the outcomes
are reflected with regard to the underlying theoretical concepts.
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1 Introduction
Flourishing regional networks and clusters are interesting phenomena in the
knowledge society. Their existence is an indicator that locality still seems to play
an important role in a globalizing economy. So, research into the nature of
regional clusters and networks deserves scientific attention. Additionally, regional
clusters and networks have become an arena to implement economic policies.
While globalization and multilateral agreements seemingly restrict opportunities
for policy making on the level of national states, interventions to foster regional
industrial sectors appear to be promising. In this paper, we have a double goal: to
investigate into interventions to stimulate the process of regional learning, and by
evaluating these interventions, to better understand the reproduction of socioterritorial entities, such as clusters or networks. We will conduct this investigation
from the point of a research university and look into its opportunities to stimulate
regional learning in specific industrial sectors.
Regional clusters attracted considerable scientific attention recently. However,
the discussion has not yet let to a coherent definition of the concept and a
sufficient understanding of the mechanisms of a cluster’s emergence and
reproduction (cf. Lundvall 1992, Guiliani 2005, Bahlmann and Huysman, in this
issue). For the purpose of this paper, we draw on Porter’s (2000) definition.
Clusters are seen here as “geographical concentration of interconnected
companies, specialized suppliers, firms in related industries, and associated
institutions (…) in particular fields that compete but also cooperate” (p. 15). We
define regional networks as those socio-territorial entities which consist of
regional firms working in a similar industry but do not qualify as clusters due to a
lower level of concentration or lacking vertical integration. The focus of this
paper will be on regional networks.
From the very beginning of the discussion, scholars have been aware of the
importance of knowledge “spillovers” for the flourishing of regional clusters.
Marshall (1890) saw the main reason for regional clusters to emerge in the
physical domain. However, he was already aware of the fact that expertise sharing
within a specific industry can be enabled by physical proximity of the actors (cf.
Bahlmann and Huysman, in this volume). Right now economies in the
industrialized world are moving from mass production towards flexible
specialization as well as from material products towards knowledge-intense
services. Under these conditions regional learning in the sense of information
passing and expertise sharing becomes an increasingly more important economic
factor (cf. Florida 1995). This fact is also reflected in the cluster related literature
(cf. Porter 1990, Saxenian 1994). Other studies have supplemented this view by
pointing to the importance of cultural factors such as shared values systems and a
feeling of reciprocity among regional actors (cf. Becattini 1990, Lazerson 1990).
Guiliani (2005) explains the development paths of regional clusters primarily
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from a knowledge perspective. She argues that the ability of the individual firms
to absorb information or expertise from external sources is central to the growth
potential of regional clusters. Universities are often seen as important institutional
factors in technology transfer and the development of regional clusters (cf.
Saxenian 1994, Lockemann 2004). Our investigation is based on the hypothesis
that research universities can also take the role of a facilitator to foster learning in
regional networks. While information passing and expertise sharing nowadays
plays an important role in the development of regional clusters, we assumed that it
becomes an even more central focus for the development of regional networks.
Such a focus is required for the development of these socio-territorial entities
since firms cooperate in networks much less intense with each other than in
clusters.
To ground our investigation theoretically, we draw on the theoretical concept
of practice and social capital. Social capital in the sense of sustained mutual
relationships is a precondition to enable expertise sharing among human actors
(cf. Ackerman et al. 2003; Huysman and Wulf 2004;Huysman and Wulf 2005;
Cohen and Prusak 2001). Socio-cultural theories of learning hold common
practice and mutually defined identities to be central enabling conditions for
expertise sharing (Wenger 1998; Brown and Duguid 1991; Lave and Wenger
1991). While these conceptions have not yet been widely applied to the analysis
of socio-territorial entities, they provide us with a suitable foundation to conduct
interventions and empirical analysis.
The paper is structured as follows: In the next section, we will provide an
introduction to the discussion on social capital and present results from sociocultural theories of learning, such as the concepts of network and community of
practice. The third section describes the research field and methods. Section four
presents the set of different activities which we conducted in fostering regional
learning. Section five evaluates empirically the outcome of these activities.
Finally, we discuss the findings of the study.

2 Theoretical Framework
To ground our interventions and to evaluate their outcomes, we have chosen
theories of practice as a conceptual framework. Going back to the American
pragmatists, theories of practice provide a framework to understand the
particularities of specific social aggregates. Theories of practice conceptualize
society to be divided into entities which have distinct histories shaping their
members’ action. The particularities among these entities can be explained by
their members’ rational practical reasoning only when traced back to their sociocultural and even material and bodily constituencies.
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With regard to regional learning, theories of practice allow us to understand the
particularities of social entities and human actors and can help us finding
appropriate means to bridge among these practices. Pierre Bourdieu (1977 and
1990) is interested in social distinctions when investigating into the reproduction
of classes. His analysis of the different forms of capital and their transformation
provided us with insides on how to bridge among different social aggregates.
Distinct from Bourdieu’s approach, the concept of social capital has also been
tackled from a communitarian perspective (cf. Huysman and Wulf 2004a).
Neglecting its segregating effects, social capital is understood in this discourse as
a property of social entities, which enables their well-functioning (e.g,. Putnam
1993, 2000). In this sense many scholars have argued that social capital is
essential to information passing and expertise-sharing activities (Nahapiet and
Ghoshal, 1998; Cohen and Prusak 2001; Huysman and Wulf 2004). So, social
capital seems to play a crucial role when fostering regional learning.
Finally, we will look into socio-cultural theories of learning. Networks and
community of practice are conceptualized as distinct social aggregates. However,
they are conceptualized along one communality, which is defined by their specific
practices. This homogeneity of practices is seen as the base for their expertise
generating capacity (cf. Brown and Duguid 2000b; Wenger 1998; Brown and
Duguid 1991; Lave and Wenger 1991). In this sense, socio-cultural theories of
learning seem to provide a well elaborated theoretical basis for analyzing regional
learning.

2.1 Bourdieu’s Theory of Practice
Bourdieu’s work (1977 and 1990) is characterized by an attempt to bridge
between subjectivism and objectivism in sociological theory. He argues that a
social analysis needs to start with an understanding of the subjective reasoning of
the human actors involved. Such an analysis allows understanding the complexity
and situational embedment of human action in social fields. In a second step,
sociologists, however, have to uncover the underlying social structures which
guide human action.
Bourdieu develops the concept of practice to frame the subjective dimension of
individual and social activities. In his earlier work he uses the term in three rather
distinct ways: (1) “Practical reasoning” is the dominant form of human thinking
and decision making. It is grounded in human actors’ everyday’s life experiences.
Bourdieu assumes that it is distinctively different from theoretical reasoning
which is found in scientific discourses or formal logics. (2) The term “practice” is
what makes social setting out of a set of activities, such as playing golf. A specific
practice has always a history and is related to reputation; it shapes the identity of
the actors involved. (3) The term “practice” is occasionally used by Bourdieu to
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just denote the performance of a specific action by a human actor (cf. Wade 2004,
p. 5). While the concept of practice, diverse as it is, plays a rather prominent role
in his earlier work, it fades away in his later ones. It is partly replaced by the
concept of social field.
“Habitus” is a central concept to Bourdieu’s attempt to integrate subjectivist
and objectivist approaches. It can be understood as a pattern of perception,
thinking and action. Habitus, while being the attribute of an individual actor, is
socially constructed. It has a dual nature in the sense that it is structuring actions
as well as it is structured by action over a human actor’s lifetime. Habitus
influences human action in a particular situation but does not determine it. So,
habitus is reproduced within the different practices, or social fields, in which a
human actor is involved. From an empirical research perspective, habitus needs to
be observed by analyzing actors’ different practices. Similar to the concept of
practice in social-cultural theories of learning (see below), habitus describes
historically grown differences among social entities, such as classes, which
separates human actors from each other.
Bourdieu sees human actors being struggling for resources in specific social
fields. The individual actors’ forms of capital determine their opportunities to act.
“And the structure of the distribution of the different types and subtypes of
capital at a given moment in time represents the immanent structure of the
social world, i.e. the set of constraints, inscribed in the very reality of that
world, which govern its functioning in a durable way, determining the
chances of success for practices” (Bourdieu 1985, p. 241).
Bourdieu (1985) distinguishes between economic, cultural, and social forms of
capital. Economic capital is immediately and directly convertible into money. It
may be institutionalized in the forms of property rights. Social capital defines the
advantage created by a person's location in a structure of social relationships. It
explains how certain actors gain more success in a particular social field through
their superior connections to other people. Cultural capital defines a person’s
forms of knowledge, skill, education, and the resulting habitus, which gives her a
higher status in society. It can exist in three different forms: (1) in the embodied
state as part of an actor’s habitus, in the form of long-lasting dispositions of the
mind and body; (2) in the objectified state, in the form of cultural goods (e.g.
pictures, books, dictionaries, machines), and (3) in the institutionalized state, in
the form of generally accepted educational qualifications and certificates.
In his book Distinctions, Bourdieu (1984) introduces the additionally concept
of symbolic capital. Symbolic capital can be understood as the amount of honour
and prestige possessed by a person, which allows her to influence or manipulate
the value system and acting of others in a social field. Symbolic capital is a
species of capital that is perceived through socially inculcated classificatory
schemes. Symbolic capital is strongly related to cultural and social forms of
capital. However, we will treat it in our analysis as a specific form of capital.
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The different forms of capital are interrelated and can be converted into each
other. As a result of a historical process, actors of different social entities are
equipped with rather different amounts of these forms of capital.

2.2 The Communitarian Concept of Social Capital
The term social capital (SC) has been conceptualized heterogeneously with
regard to its definition as well as to its epistemological grounding (cf. Huysman
and Wulf 2004a). In line with Bourdieu’s conception, a line of thoughts applies
the concept of SC to reintegrate social structure and practices into economic
thinking. The basic assumption is that economic interactions are embedded in
social relations. Through social exchanges, people build webs of trust, obligation,
reputation, expectations, and norms which influence their economic behaviour
[Granovetter, 1985; Coleman 1988).
In American communitarism SC has been defined as an attribute of a social
entity, i.e. community, rather than of individual actors. Communities are seen as
voluntaristic social units which promote harmonic development of organizations
or society as a whole. Advocates of this point of view protest against the decline
of social trust, the loss of civic engagement, and seek to foster the moral, social,
and political foundations of society (Etzioni, 1995; Putnam 2000). Putnam (1993
and 2000) equals SC with the level of civil engagement and applies the concept of
SC to cities, regions and whole nations. He understands SC as a set of properties,
e.g. norms, level of trust, or social networks, which enables joint activities and
cooperation for mutual benefit. Rising SC would be seen as a major ends in
regional development.
Next to civic engagement, SC is perceived to be an important enabling factor
for knowledge and expertise intense processes in and between organizations (e.g.
Lesser et al. 2000). Focusing on the relational aspects, SC theories have been
applied as a conceptual base to knowledge and expertise sharing strategies
(Huysman and Wulf, 2004; Cohen and Prusak, 2001; Nahapiet and Ghoshal,
1998). Cohen and Prusak state in this respect:
“Social capital consists of the stock of active connections among people: the
trust, mutual understanding, and shared values and behavior that bind the
members of human networks and communities and make cooperative action
possible. (...) Its characteristic elements and indicators include high levels of
trust, robust personal networks and vibrant communities, shared
understandings, and a sense of equitable participation in a joint enterprise all things that draw individuals together into a group” (Cohen and Prusak
2001, p. 4).
It is assumes that SC is accumulating when it is used (productively), otherwise
it is decreasing. In this sense SC tends to be self-reinforcing and cumulative.
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People gain connections and trust by successful cooperations, and these
achievements of networks and trust support good cooperation in the future.

2.3 Socio-Cultural Theories of Learning
Socio-cultural theories of learning and theorists of SC agree with regard to the
importance of social networks for expertise sharing and learning. However, sociocultural theories of learning focus on the preconditions for learning. It is assumed
that mainly people who are engaged in similar practices are able to share or create
knowledge concerning these practices (Lave and Wenger 1991; Brown and
Duguid 1991; Wenger 1998; Brown and Duguid 2000b). So these theories offer
an approach to explain under which conditions social capital can be most efficient
for regional learning (cf. Duguid 2003 and 2005).
Practice is basically understood in line with the second of Bourdieu’s usages of
the term: a recognizable social entity shaped around a set of related activities.
Lave and Wenger (1991) and Wenger (1998) define the concept of a community
of practice (CoP) as a tightly knit social entity centred on a particular practice.
They stress on the intertwinedness of practice, identity and sense making within a
CoP.
Brown and Duguid (2000a) and Duguid (2003) distinguish networks of
practice (NoP) from communities of practice (CoP). Within communities of
practice, members do not only share a common practice but work together, and
therefore, need to coordinate their activities with each other. The members also
have, at least implicitly, responsibility for the reproduction of their community
and their practice. The creation of new knowledge and expertise is happening
mainly inside of CoPs.
Members of a Networks of Practice (NoP) share practice but do not work
together, and therefore, do not need to coordinate their activities. The members of
a NoP can be unknown to each other. They often only interact in an indirect
manner, i.e. via newsletter or bulletin boards. Within NoPs common practice
offers a reference to members for their interaction. Common practice allows them
to make sense of it in a relatively effective and coherent way (cf. Duguid 2003).
While new knowledge is mainly created inside CoPs, NoPs are instrumental in
passing information among its member. To illustrate the concept, Duguid (2005)
takes the example of Knorr-Cetina's (1999) "epistemic culture" of high-energy
physicists which constitutes a global NoP which contains multiple local CoPs.
CoPs and NoPs can be seen as ends in a continuum of social entities defined by
similarities in their practice, identity and sense-making. While CoPs will typically
have a rather narrowly defined practice and a strong feeling of identity, the shared
practice of a NoP will span a much wider variety, its identity will be less strongly
felt. Therefore, the processes of sense making and learning differ in this
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continuum. The mechanism of legitimate peripheral participation describes how
outsiders become members of a CoP by enculturation and gradually acquiring its
practice (Lave and Wenger 1991). Information passing within NoPs can be seen
as a mechanism to explain learning across the boundaries of different CoPs.
For the purpose of our investigating into regional learning, we will define
Regional Networks of Practice (RNoP). RNoPs are understood as NoP whose
members are living and working in the same region and know each other
personally. Well functioning and density of RNoPs are important aspects of a
region’s SC – in Putnam’s sense. Saxenian (1994) showed the importance of
RNoP for the development of industrial clusters when investigating into the
development of the Silicon Valley and the Route 128 region.

2.4 Conclusion
Bourdieu and the learning theorists mentioned above share an interest in
understanding social systems from the perspective of their socio-cultural
disposition which they conceptualize as being historically emerging. Both schools
believe in the constitution of human action by practical rather than by theoretical
reasoning. Deconstructing the social world into distinct social entities as units of
analysis is a central element in their theory building. However, the scientific goals
and the resulting criteria for deconstruction vary. While Bourdieu is interested in
the reproduction of social classes, the socio-cultural theorists investigate into the
emergence and circulation of expertise within communities or networks of
practice.
SC und socio cultural theories of learning both focus on the importance of
social networks for the exchange of knowledge. However, practice theories rather
focus on the human actors’ capability to share knowledge. Only those actors
which engage in similar or shared practices are able to share knowledge about
those practices (Duguid 2005). Despite criticisms of the SC approach and the
limitations of Putnam’s definition of the term (Huysman and Wulf 2004a), social
capital perceived as a regional resource seems to be a useful metaphor to guide an
action research approach into fostering regional learning. We assume that rising
SC represents a precondition for the emergence of RNoPs.

3 Field of Application and Research Methods
In the following, we will describe our action research approach. We will
describe the regional setting, looking at the software and media industry as well as
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the university. We also introduce the research approach and methods we
conducted to foster regional learning.

3.1 The Regional Setting
The region Siegen-Wittgenstein is located in the state of North Rhine Westfalia
almost at the geographical centre of the western part of Germany, about 100 km
east of Cologne. Siegen, the region’s centre, is a city of about 100.000 inhabitants.
In one of its suburbs, the University of Siegen is located. The Siegen-Wittgenstein
region has a tradition in heavy industries, specifically in steel production. In the
end of the 19th and the first part of the 20th century, the region was an important
location for mining in iron ore. Since the mines were closed and later on most of
the steel mills disappeared, mid-size companies in the business of specialized
machine and plant manufacturing as well as foundries play an important role in
the regional economy. These companies are typically export-oriented towards the
world market. The official figure of unemployment is at about 7%, well below the
federal German average.
The University of Siegen has been founded in the beginning of the 1970s as
part of the then happening expansion of the German university system. During the
last 35 years, a research focus in media sciences has been established at the
University of Siegen, which has gained considerable international visibility. In the
late 80s an applied computer science program was established, in the late 90s a
program in information systems was added.
During the last 30 years software and media companies have been started
within the region. Some of the companies were created by former students of the
university’s media science, computer science, and information systems programs.
The regional authorities maintain a database in which about 450 small to mid-size
companies are registered at the moment. These companies employ about 4.500
workers. The regional authorities regard the software and media industry to be
one out of nine sectors which they consider to have regional importance.
The regional authorities have set up a coordinating unit whose job is to foster
the development of the software and media industries. The unit has a head and
three part time employees. A particular focus of their activities is fostering the
linkage between university and regional industries. Since about five years, the
regional authorities were involved in allocating regional development funds of the
European Union. These EU funds were intended to be allocated for regional
development, especially the qualification of employees and the networking of
companies. The regional authorities had set up a council to decide on project
applications in which the regional employers' association and trade unions were
represented, as well.
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The action research program presented here was conducted by a research group
at the University of Siegen’s Department of Information Systems which is headed
by the second author. The research group works in the field of human centred
computing, specifically in the subfields such as Computer Supported Cooperative
Work, Participatory Design, End User Development, and Communities and
Technologies. Supported by research funds from different government sources
and industries, the IS group grew during the time of investigation from two to ten
staff members (faculty and research associates) and a similar number of students
working as research assistants. Research is organized around specific, typically
externally funded projects, and research practice develops within these projects or
bundles of related projects. The second author also headed a research group at
Fraunhofer FIT. The Fraunhofer Society is a well known and highly respected
chain of German national research centres dedicated towards applied science and
knowledge transfer into industries.

3.2 Research Methods
The research group of the University of Siegen started its regional network
activities within the local software and media industries in 2002 when the head of
the group got a faculty position in the Department of Information Systems. In the
beginning, there were mainly three motivations to become engaged in regional
activities:
- Access to regional companies was seen as an important element in
information systems’ education. The authors had gained earlier
experiences in integrating student teams into companies’ CoPs when
pursuing entrepreneurship education at the Computer Science Department
of RWTH Aachen and MIT Sloan School (cf. Rohde et al. 2007).
-

Building cooperation between university and local industries was seen by
parts of the academic colleagues, especially in the information systems
department, and more so even by the president and the chancellor of the
university, as an important aspect of the institution’s mission. So these
activities would probably strengthen the group’s standing inside the
university.

-

A part of the German national and European Union’s research funding
schemes are dedicated towards joint projects between industries and
academia. While these schemes typically do not require local partners, it
can be considered to be an advantage to dispose of a rather large network
of industrial partnerships.

We have decided to investigate into regional learning from an action research
perspective. We adopted three of Lewin’s (1946) principles of action research in
applying to:
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-

Researchers are not just external observers but intervene into the field of
application. In our case, we tried to increase the level of social capital in
the region and link different communities of practice in the software and
media industries.

-

Research is a mutual process of learning among the researchers and the
practitioners. It is based on an emergent process which takes shape as
understanding increases. Action research emphasizes direct researcherprobant collaboration and focuses on group dynamics as the appropriate
basis for practical problem-solving. Therefore, it usually combines
participative and qualitative methods of analysis, planning, intervention
and evaluation (Lewin 1946). In our case learning happened in a double
sense: we learned together with the practitioners about the effectiveness of
our interventions, the different networking activities. Additionally, our
interventions intended to initiate an experience sharing and information
passing process in the region.

-

Researchers and practitioners joint in tackling an issue of mutual interest.
When starting the process, we assumed that fostering RNoP would be a
desirable goal for the regional software companies, as well.

Traditional action research distinguishes three phases of intervention: a)
reflection phase, b) planning phase, and c) action and observation phase (e.g.
Kemmis and McTaggart 1988). In contrast, we did not start with on overall phase
model or plan for the different interventions. The interventions rather emerged
due to a variety of opportunities and context factors. However, they follow the
vision of increasing social capital and bridging among different regional CoPs.
We gained an initial understanding into the particularities of the regional
industry by informal discussions with senior faculty at the university, the head of
the regional authority’s support unit, and some company owners. Supported by
the regional authorities, we conducted a first networking event which again led to
new insights and contacts. From this starting point, a series of events emerged
which will be presented later. Courses in practice were an important aspect of the
networking process in which students were supposed to learn by enculturating
into regional companies’ CoPs.
Within our action research team, there was a certain division of labour. While
the second author, being faculty member at the University of Siegen, conducted
most of the interventions, the first author, and additional colleagues, rather took
the more passive position of observers. They gathered data by means of observing
networking events and interviewing participants.
We conducted a series of semi-structured interviews and additional
observational studies during the last four years. Since the courses in practice were
an important research focus, we conducted 25 explorative semi-structured indepth interviews with students, supervisors from academia and industries, and
officers of the regional administration. 14 students, six company practitioners,
three academics, and two officers were interviewed. During the interviews, which

29

lasted between 60 and 180 minutes, students were first asked about their personal
background, their background of education and their motivation for participating
in the course. After that, students were questioned on personal impressions and
assessments of the course, its single components and the technological support by
groupware and cooperation platforms. Students were also asked to suggest
improvements. Lecturers were asked concerning their personal background and
high emphasis was placed on assessments of the lecture-components held by
them. The regional officers were asked about their activities to encourage the
competitiveness of the regional software and media industry. We were
specifically interested in their experience in establishing regional networks and
their evaluation of our joint activities in fostering regional networks of practice
between local industry and the university.
Furthermore, a second series of thirteen semi-structured interviews have been
conducted with managers of regional media and IT companies, regarding the
introduction of an expertise finding system. These interviews focused on internal
and external cooperation, communication in networks with partner companies and
customers, and IT infrastructure. Additionally, the interviewees were asked about
their strategies to find new partners and to identify specific interests, expertises
and competences of internal collegues, external partners and potential customers.
Each person was interviewed in an individual session. All interviews have been
recorded with a DAT recorder and fully transcribed. In the evaluation, the
answers were transformed into a table categorizing the role of students, academic,
and industrial supervisors.
Furthermore, other measures to foster regional networking have been evaluated
by participant observation. The observational data was structured around the
different events and documented in form of written notes and minutes. Interviews
and observational data have been analyzed descriptively according to our heuristic
approach (cf. Kyale 1996). The process was informed by the experiences gained
when carrying out the different measures. Additional the second author kept a
calendar in which he documented his regional networking activities.

4 Fostering Regional Learning
In the following, we will present the selected instruments applied to foster
social capital and bridge among CoP in the software and media industries. In the
following, we will analyze the intervention processes by means of Bourdieu’s
forms of capital.
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4.1 Learning to Know the Region: Informal Talks and Meetings
When starting the process, the faculty member did not know the key players of
the region’s software and media industry. During the course of the first three
years, a considerable amount of time was spent in many informal meetings with a
big variety of local actors. Given the general interest of the second author in
establishing cooperation with the region’s industries, he picked up on
opportunities arranged by others. Later on the process gained its own dynamics in
the sense that regional actors approached the IS group. In the following, we will
present those newly established connections which led to further activities within
the regional networking process.
Half a year after taking over the faculty position, the second authors was
introduced to the head of the region’s coordinating unit for the software and
media industry. A senior IS faculty member who had a long standing cooperation
with the unit had told him about the existence of the unit and suggested to call the
head. In the talks it become quickly clear that both sides had a strong common
interest in connecting the IS group with regional industries. For this purpose, the
head of the unit offered parts of his network of relationships within the region. He
hinted to local company owners who could be of interest for the IS group and
contacted them. He also hinted to specific companies which could be interested in
cooperating with the university within the framework of Courses in Practice (see
below). As a result of the talks the idea for a series of networking event emerged
(see below).
In summer 2003, the second author met a consultant whose small company was
specialized in setting up EU-funded projects to network small and medium sized
enterprises (SMEs). Though the consultant was living in Siegen, his company had
not yet been able to get a project in the Siegen region. He hoped to be more
successful when involving a faculty member of the local university into his
proposal. An acquaintance of both of them had introduced them to each other. As
a result, it was agreed to try to write a project proposal to network and consult
companies of the local software and media industry (see below).
In fall 2003, a journalist of the major local newspaper met with the second
author. He was responsible for covering the page on local economics at that
newspaper and got interested in the IS group as a result of their local activities.
The journalist was interested in learning about the group’s research activities and
its engagement with local companies. The local newspaper is still a family run
business whose main activities are centred in the Siegen region. Beyond
journalists’ interest, it is safe to assume that the publishing house has also
commercial interest in the flourishing of the local software and media industries.
Being by profession well informed about regions industries, the journalist shared
his perspective on important regional actors with the second author. The second
author offered to keep him well informed about further initiatives. The meeting
contributed to a rather broad and positive coverage of the IS group’s activities in
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the newspaper. The two less important newspapers with a regional coverage
followed later on with corresponding reportages.
At about the same time the second authors was invited to a become member of
a workgroup in which a department head of the biggest regional software
company and a regional investor discussed future trends in the software industry.
A particular focus was seen in discussing new applications with HDTV and iTV.
The major software company was on the way to launch new products in the field
of iTV. The work group was organized by the head of a regional transfer centred
jointly financed by the university and the regional authorities. While the work
group did not lead to clear outcomes and was given up a year later, the personal
access to the industrial actors remained and let to the inclusion of the software
firm into the regional networking activities.

4.2 Increasing Visibility and Connecting Actors: Networking
Events
As a result of the talks with the region’s coordinating unit, a concept for a
series of networking event was worked out, called „Lyz Media Breakfast“
(according to the location the meetings took place). It tried to reach out towards
heads or upper management of regional software and media companies.
Following an invited talk in the early morning (starting at 8:30 a.m.), there is a
joint breakfast for the participants to network with each other. So it is designed
that participants can leave by 10 a.m. to follow their daily work schedules.
At the first of these events, the first author gave an introduction into the work
of his group at the University of Siegen. Moreover, a member of his group at
Fraunhofer FIT gave a survey on the Usability Lab’s services for industry. The
coordinating unit had sent invitation letters to the heads of 350 software and
media companies stored in its database. The first event had some 25 participants
and let to discussions and talks among the participants. The first instance of the
events was considered to be successful which made the coordinating unit decide
to continue organizing further events at a frequency of about 4 events per year.
The regional coordination unit had set up a similar series of events already
before. But it had been abandoned some time ago. They took the interest of the IS
group as a motivation to relaunch their activities. Coverage by the local
newspapers helped to announce the initiative within the region.
Beyond the “Lyz Media Breakfast” series of networking event specifically
designed for the software and media industries, the second author was invited to
give talks about the group’s work at a variety of different events in the region.
The audience reached from the local trade union association towards the industrial
board. These talks helped rising the visibility of his group’s work. After the talks
there were opportunities to start talking to the different regional actors.
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4.3 Bridging between University and Industry: Courses in
Practice
Based on earlier experience in entrepreneurial education, we have developed
Courses in Practice (CiP) to be a didactical concept which bridges among CoPs of
regional software companies and the IS group. Originally, the concept was
developed to offer learning opportunities to students by integrating student teams
into the CoPs of local IT companies (cf. Rohde et al. 2007).
The CiP approach works as follows: IT companies define projects close to their
core business. The student teams work on these projects inside the companies.
When working in industries, the students are additionally coached by members of
the IS group. Each group is supported by an academic supervisor. CiPs have
duration of typically one term (4 months). During this time about five meetings
among the students and their academic supervisors take place.
In the end of the term, the students and their company advisors present the
results of their projects publicly. The students give a 20 min talk about their
results which the company advisors comment on it for about 10 min. Finally, the
results are discussed publicly. The event is announced in the region. The
participation of the faculty’s dean and the engagement of the regional
administration guaranteed a certain level of public interest. So, typically some 30
employees of other companies, faculty members, journalists, and students join the
presentations which end with a small reception. These events became occasions
for further networking among the regional actors as well for acquiring new
companies and students.
A groupware tool called Basic Support for Cooperative Work (BSCW) was
deployed to all CiP project groups to support their internal cooperation as well as
the interaction with the academic supervisors. BSCW was developed by the
Fraunhofer FIT (cf. Bentley et al. 1997). The system supported cooperation within
and between working groups. Lecture and project materials have been published
in the system. In order to find these materials, the system offers various options
for retrieval. Furthermore, awareness mechanisms and functionality for
annotations and discussions are offered to users.
The first CiP were held in summer term 2003 at the University of Siegen. After
presenting the concept to him, the head of the regional coordination unit pointed
us towards two small software companies whose CEOs he knew well and thought
could be interested. Following his introduction, we had a meeting with each of the
CEOs and convinced them to buy into the project. Since 2003, four instances of
the CiP have been conducted. Eight student team, two every year, consisting of
overall 19 students got encultured into the CoPs of four different software
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companies. Two of the four companies participated more than once in the course:
one of them four times, the other company two times.
When investigating empirically into the learning processes happening within
CiPs (Rohde et al. 2007, Fischer et al. in preparation), we found that the students
teams do not just enculturate into the companies’ CoPs. Due to the student
learning history at the university and the coaching provided by the IS group while
running the projects, the students often turn into boundary spanner between the
university’s and the company’s CoPs. This is specifically the case the company
define projects related to innovative products or processes, in which they do not
have an established practice inside their company.
According to the interviews and the observation, the usage of technological
cooperation support with BSCW seemed to be ambiguous: While some of the CiP
groups used the system regularily and found the support very helpful for their
cooperation, other groups did not use the system very much. The findings showed
that the usage of cooperation platforms like BSCW depends on several factors, as
the number of members of a CiP group, their spatial collocation/distribution, the
frequency of their physical meetings, and the usage of other systems (like CVS) in
the participating companies. The application of technological cooperation support
was more important, as less frequent physical meetings of distributed groups have
been conducted. Furthermore, some of the involved IT companies denied to use
the BSCW system at all, due to the priority for their own technological
infrastructure.

4.4 Bridging among Regional Industries: Funded Networking
Project
The European Structural Fund (ESF) provides funds for the industrial
development of specific regions under different program lines. In North Rhine
Westphalia, the state government had decentralized the decision-making for
allocating considerable parts of these funds into the regions. Siegen-Wittgenstein
had creating an advisory board which decided on the different project
applications. The advisory board represented enterprise owners, trade unionists,
local politicians, and members of the region’s administration. A section of the
region’s business development department was instrumental in preparing the
decision making of the advisory board. Since the board did not meet often, the
department had a strong influence on the decision process. It provided most of the
relevant information towards the members of the board.
Together with the consultant, in September 2003 the second authors set up a
meeting with eight CEOs of regional software and media companies. Both sides
had attracted have of the participating companies. In the meeting we tried to agree
with the companies on joint vision and a work plan for the project which fitted the
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criteria of the ESF program. In the meeting and the following negotiations, it
turned out to be impossible to agree on a work plan. This was due to different
interests among the companies, historically grounded animosities and rivalries
among certain CEOs, and the requirements that the companies should pay for
about one quarter of the projects total costs. In the end of November, we finally
succeed to hand in a proposal with a smaller consortium. It was directed towards
consulting the participating companies individually and set up consortia meetings
to foster expertise sharing among them. The proposal was rejected by the regional
authorities. Though the second author intervened strongly towards the head of the
coordinating unit, he did not get a clear feedback on the backgrounds of the
decision nor could he revoke it.
Surprisingly, in late November 2004 the regional authorities approached the
business consultant and the second author to submit a similar proposal than the
one rejected about a year ago. Unfortunately the funding conditions had
deteriorated. So the companies were expected to cover about half of the costs for
the services the project provided. Therefore, we had to find new partners from the
local software and media industries and rearrange the project proposal. The
project was surprisingly approved with just four partners – just one remaining
from the original proposal. The activities of the network-building process cover
joint meetings among the CEOs, meetings with the IT departments of strategic
clients in the region (e.g., a brewery, a producer of switchboards), and joint public
relations. So these joint activities focus around marketing and management
practice within software and media companies.
Furthermore, the IS group is in the process of establishing a joint research
center in the field of interactive television (iTV). The center will focus on
research and development of innovative technological features and suitable
formats of iTV. This activity is jointly pursued by a regional software company,
the administrative body of the region, and the university. The software company
is member of the ESF project and has already participated four times in CiP. This
initiative therefore is grounded in a longer history of cooperation among the
different actors.
Finally, the IS research group has developed research proposals together with
different member companies of the regional network. Many research programs of
the German government and the European Union require participation from
industry. Some of them even require explicit SME participation. So, it makes
sense for the IS group to include regional companies into their research proposals
in case there are matching interests and converging practices. So far two joint
research proposals have been written of which one got funding. The participating
companies were both involved in CiP before writing the joint proposal and are
both members of the ESF project. So the research proposals are grounded on an
already rather well established cooperation between university and industry. On
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the other hand, the opportunity to receive public funding via the university’s
activities stabilized the regional networks.

4.5 Supporting Cooperation: Expertise Finding in Regional
Networks
For the media and IT industry in the region of Siegen-Wittgenstein, a company
database exists with about 600 different firms. This regional company database
only contains the main address data and some keywords regarding the companies’
core business. The database is rarely used as regional “yellow pages” but quite
often less informative than the companies’ websites. Therefore, it is planned to
introduce a system for expertise finding additionally to this database. The
ExpertiFinding Network has been developed at the IS group of Siegen University
to foster cooperation between employees in large, distributed organizations.
The system helps to become aware of persons’ expertise by making individual
knowledge and interests visible. It offers an expertise search engine which
generates individual expertise profiles by using self-assessments and
automatically created keyword profiles. Since the self-generated profiles present
“yellow page”-like data (contact information, organizational status information,
formal qualification, main interests asf.), the automatically-created keyword
profile is generated by an analysis of documents and folders which are assigned
for this analysis by the individual users. Intelligent search mechanisms allow for
the generation of an sorted keyword list which is ordered by the frequency of the
individuals’ keyword usage in their documents. That keyword listing can be
edited by the individual user and then be published in the system. Therefore, no
documents have to be made accessible to others but only structured data
concerning the individual work practice. Furthermore, no information is
distributed which is not authorized by the individual user before.
To foster cooperation within the regional media and IT industry in SiegenWittgenstein it is planned to introduce this ExpertFinding Network not providing
data about individual expertise but about the expertise and competencies of
companies. Each regional IT company should be able to create an own “yellow
page”-profile and to assign official documents (which might be published already
elsewhere or which are not published before) for an automatic keyword analysis.
After editing the resulting company’s keyword list, the company publishes the
data in the system. Users of the ExpertFinding system can search for certain
keywords and compare their own profiles (the yellow page-profile as well as the
keyword-profile) with that of other companies. Intelligent matching algorithms
allow for the finding of companies which are similar to the own company’s
profile.
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According to thirteen interviews with regional IT managers that were
conducted during spring and summer 2006, an improvement of the regional
marketing of products and services is expected by some interviewees. They
consider such an ExpertFinding system an addition to companies’ websites,
leaflets and call center activities. Some managers stress the importance of the
regional market for their business. They attract their regional customers by a good
reputation and references communicated mainly in personal networks. Especially
very young companies (start-ups) seem to expect improvement by the application
of the ExpertFinder. They hope for a quicker and better integration into the
regional market.
Other managers stated that their marketing is not focusing on the regional but
on national or international markets. These persons expect the main effect of such
a system concerning the support for regional cooperation with other IT
companies. Furthermore, they see some advantages of regional cooperations in
the reduction of costs (e.g., travelling expenses) and more effective cooperative
relations.
However, some interviewees are very sceptic with regard to the application of
the ExpertFinder network. They state that their knowledge of the regional
companies and their competencies is quite good and therefore, they do not need
support for the regional expertise awareness. Others are very critical with concern
to the regional competition. They are worried about giving away information to
competitors.
Despite the presented critical statements, the introduction of the system is
planned for the beginning of 2007. According to the action research approach, this
introduction process will be evaluated and adaptation of the existing
ExpertFinding framework to regional companies’ needs and requirements are
projected.

5 Obstacles to Regional Learning
While the description of the regional networking process has focused so far on
the overall achievements, we also encountered considerable problems and set
backs.
In the beginning, it was difficult to identify companies whose practices were
related closely enough to the ones of the IS group. Since user orientation does not
have a strong tradition in computer science curricula at German universities, the
importance of this set of practices was not fully understood by some of the
regional software companies. So some of them felt little motivation to engage
with the IS group. Others did not have fitting expectations of how to match
practices. For instance, in the first instance of the CiP one of the companies
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defined the project tasks in a way that pure implementation work had to be
conducted by the student team. The company wanted to realize an awareness
feature within an on-line community system. Though the IS group’s research
agenda dealt with the design of a communityware, the company just asked the
student team to implement a prespecified feature without conducting a
requirements analysis or evaluating design alternatives. They seemed to be more
interested in cheap student software developers than in (mutual) learning at all.
Thus, it took time to identify fitting practices within the local software companies
and adapt mutual expectations.
When trying to establish the funded networking projects, we found that the
development practices among different regional companies varied considerable.
This was due to the fact that many of these companies worked in rather distinct
market segments and based their development on different tools and platforms. To
secure shared practices among the CEOs involved, we focussed the joint
networking activities around management practices in the software industry,
which seemed to be more comparable between the different firms.
Even if fitting practices can be identified, the different actors need to
accumulate sufficient trust to open up for boundary spanning processes. In the
case of CiPs, in two instances companies defined projects which were only
peripherally important to their core business. Their engagement in taking care of
the students and offering opportunities for enculturation was rather limited in
these instances, as well. On the side of the students, such an attitude limited their
readiness to engage fully in the project. Moreover, in one of these cases doubts
came up whether one of the companies would act fairly towards their students.
During a first meetings with the university supervisors, one of the participating
students mentioned that the company still owed him money from an earlier
student job. Therefore, he clarified in the meeting that he would not participate in
the team which was supposed to work in this company. While he participated in
the team work with another company, his remarks left traces in the other student
team’s readiness to enculturate into the company’s CoP.
Trust also had to be built during the first meetings of the networking project. In
a first meeting, the participating CEOs were rather reserved with regard to talk
about their problems and issues to be addresses in the project. This attitude
changed in the course of the next meetings, however, to different extents among
the actors.
During the networking project, we also found that certain companies, while
participating in the networking process, did not want to be seen as regional
players. Two of the larger SMEs delivered software and services to client all over
Germany. They did not want to be perceived as regional players. Therefore, we
avoided setting up a website for the regional networking process. Thus, it is
important to respect the specific identity and self concept (Tajfel 1982, Tajfel and
Turner 1986) of the different actors within regional networking processes.
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The networking efforts took place in a social world which was shaped by
historical processes predating our activities. At different occasions, it turned out
that historically caused animosities prevented us from bringing actors together.
For instance, when organizing the first ESF consortium among regional software
and media companies, two competing web agencies would not enter the
consortium jointly. When investigating into this issue, we learned that the CEOs
once worked in the same company and separated in a move which was mutually
perceived to be hostile. We perceived similar phenomena when setting up the
workgroup on HDTV and iTV: The head of the regional economic board was
formally member of the group. However, he never showed up due to the fact that
he and the local entrepreneur were competing for influence in the region’s
parliament where they represented different political parties.
The networking activities in the software and media industries were also
competing with activities in other industrial sectors. When the first application of
the ESF project failed, it became clear that the regional administration had
decided in favour of actors from different industrial sectors. Since he was not
made aware by the regional authorities with regard to such a potential
competition, the second author was strongly disappointed with regard to the
application’s outcome. Since he felt betrayed to some extend, it paralyzed the
networking activities for several months.
Engaging deeply with companies can lead to the fact that academics become
part of the companies’ strategies, which can challenge the university’s specific
role in the networking process. In one of the CiPs, the student team worked with a
major producer of cooling equipment. Before the project started, the university
did not have direct contact to the cooling equipment producer. The relationship
was established by the head of one of the smaller companies which took part in
the regional networking project. This company was providing scan services to the
cooling equipment producer. The head of the scan service provider had talked to
the CEO of the cooling equipment producer and drawn his attention to the CiP
approach. He intended this move as a service towards an old client combined with
the opportunity to launch the introduction of a document management system
(DMS) at the client’s side. He was trying to expand his company’s portfolio of
services towards the domain of DMS. Before, he had already taken some steps to
sell these services towards the cooling equipment provider. So far he had not been
successful. He hoped that an analysis of the problem-prone and paper-based
payment process would finally lead to the introduction of a DMS. So, he hoped to
profit from the project by opening a new field of services for his company. The
CEO of the cooling equipment producer had rather different plans. He wanted to
analyze whether the paper-based processes could be designed in a simpler manner
so that scan services would be less required and could be provided internally.
Thus, he started the project by not allowing the CEO of the scan service provider
to take part in the project meetings. During one of the project’s workshops, one of
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the middle manager even asked the student team to evaluate the market for
scanners and develop a proposal for an internal delivery of the scan services. The
second author who took part in the workshop made clear in the meeting that the
student team would not take over this task of planning the substitution of the
external scan service provider. He stated that such a demand did not fit with the
history of the project establishment. The stance was finally accepted by the
management of the cooling equipment producer. Still, it looked like the results of
the project would seriously damage the scan service provider’s long term
interests. Its CEO was often asking the second author about the state of the
project. Dealing with these questions created a certain loyalty problem for him.
In such a complicated and delicate situation even small events can lead to a
break-down in social relationships. In one of the networking events, an IT
consultant was introduced to the second author. They had a general small talk in
which the IT consultant asked about the regional companies the second author
was engaged with. The second author mentioned, among others, the project with
the cooling equipment producer. The IT consultant used this information to access
the head of cooling company’s IT department. Referring to his talk with the
second author, he promoted his services. While he was not successful with that,
the head of the IT department told this story to the CEO of the scan service
provider. Since the CEO could hardly judge how the second author had acted
indeed, the story created a certain reservation with regard to the second author’s
general intentions.
The tension-loaded situation resolved in the end of the CiP when the cooling
equipment producer decided to ask the scan service provider to introduce a DMS
in one of his other factories. Therefore, at the public presentation of the project
results both sides expressed satisfaction with the project’s results at last. At that
point it was possible to tackle the conflicting situation openly.
The experiences and observations mentioned above show that action research
interventions in regional industrial settings have to take into consideration
historically evolved structures and relations between different actors. Most of
these partly conflicting relations and competitive structures are not known to
researchers as new actors in the field nor discussed openly. Speaking in terms of
SC, trust-building in regional networks does not starting at point zero but can rely
on “bridging” social capital. However, one has to anticipate the negative effects of
“bonding” SC as well (Portes 1998; Putnam 2000; Cohen and Prusak 2001)

6 Discussion
The aim of the different interventions mentioned above was to increase the
level of social capital between university and regional industries as well as to
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establish RNoPs amongst regional software and media companies. Given the
historically evolved different forms of capital already owned by the companies
and actors, it was necessary to invest a significant amount of symbolic, cultural,
and economic capital as well as communicative resources to trigger and foster the
establishment of trustful relationships and the building of networks among the
different regional actors.
The distribution of the forms of capital among the actors in a social field must
be seen as the result of socio-historical processes (Bourdieu 1985). The activities
of the Siegen IS group, described in section 4, can be seen as work directed
towards the accumulation of capital in the regional setting. Analyzing the action
research approach from a Bourdieuan perspective, the IS group was equipped
with a rather high level of symbolic and cultural capital while it lacked social
capital in the region. In the beginning of the process, none of the members of the
research group had lived in the region before or knew any of the important
regional actors. Thus, the IS group’s activities, especially the ones of the second
author, were directed towards rising its social capital in the region. Therefore,
other forms of capital needed to be invested to gain and increase social capital.
There were mainly two strategies which were employed. First, the second
author aligned with actors who owned already a considerable level of social
capital in the regional software and media industry. The cooperation with the head
of the regional coordination unit is the best example of this approach. Secondly,
the second author applied symbolic and cultural capital to increase the amount of
social capital. In the eyes of regional actors his symbolic capital mainly consisted
of (a) being a professor of the university and (b) being additionally aligned to a
widely known research organization, the Fraunhofer Society. Symbolic capital
played an important role in attracting regional actors to engage with his group.
Cultural capital, in the sense of the IS group’s expertise, played an important role
in maintaining once established relationships with regional actors.
Economic capital plays an important role in shaping the reward system for
academics. The reward system within the University of Siegen, within the
Fraunhofer Society, and within the national and European context of research
funding, as it was perceived by the second author, encouraged him to invest
efforts in augmenting his social capital within the regional software and media
industry. On the other hand, the newly gained social capital could be transferred
in other forms of capital as well: While symbolic, cultural and economic capital
can be used for investment to increase social capital, the newly accumulated
social capital improved the reputation (symbolic capital) of the university IS
group. Since the standing of research groups at residential university is dependent
on successful networking with regional actors, trustful relationships and good
cooperation with regional industries helps to improve this standing. With regard
to a potential transformation of social capital into economic capital, a better
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regional standing of the university research group was perceived to increase the
chances of the IS group to apply for public funding.
Beyond improving his personal social capital, certain activities aimed
additionally at increasing the social capital within the regional software and media
industry in a Putnamian sense. These activities were partly motivated by his
perception of the reward system within his scientific field but also by his personal
stance on the role of universities in society (see Fischer at al., in preparation). To
this end, the author had a shared interest with the region’s coordination unit. Their
joint activities can be seen as an effort to mobilize their complementary forms of
capital in encouraging regional learning.
.However, this approach to expertise sharing was restricted by the regional
structure of practices and partly conflicting interests of major actors. As it was
mentioned above, it turned out to be a challenge to identify company practices
which were closely enough related to the ones of the IS group. Some of the
involved companies worked in domains which did not focus on human computer
interface design and therefore were not interested intrinsically in issues of human
centred computing. To find common practices, communication and processes of
mutual learning between the university and IT companies were necessary. When
building RNoP, instead of the companies’ core business practices, secondary
business practices (such as marketing and managerial activities) were more likely
to offer common ground.
In the near future, the expertise sharing within regional networks shall be
supported by technical means as well. The introduction of an ExpertFinding
Network which allows for the generation and matching of companies’ competence
profiles was assessed to be helpful for the awareness of regional expertise.
Probably such a system can foster the identification of similar practices and the
building of new cooperative structures.
Our work has brought up some wider applicable implications for the action
research approach into regional networking:
- From an action-research perspective interested in regional learning, it is
important to deconstruct social systems to understand boundaries which
could act as potential barriers to expertise sharing and the establishment of
RNoPs.
-

We assume that practice, in the sense of socio-culturally embedded
bundles of related activities, is an appropriate concept to base analysis and
interventions upon. So, CoPs and RNoP seem to be appropriate as basic
units of analysis.

Starting from these conceptualizations, we assume that interventions should
aim at linking existing CoPs by establishing or fostering RNoPs. To encourage
regional learning within certain NoPs, these interventions need to increase the
level of social capital, in a communitarian sense of that term. The interventions
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should be aimed at the establishment of social relationships among actors of
particular regional CoPs and NoPs.
We believe that the concept of Regional Networks of Practice (RNoPs) bridges
a gap between the concepts of CoP which refers to a shared practice and mutual
trust and NoP which relies on a broader practice domain but does not require
personal relationships. RNoPs can be seen as an intermediate concept, not
necessarily requiring shared practice but a broader domain of interrelated
practices. In contrast to NoPs, RNoP are grounded in personal relationships and
mutual acquaintance in regional settings.
When conceptualizing interventions, one needs a profound understanding of
the forces which drive the reproduction of a social field. Bourdieu’s forms of
capital, originally developed for the analysis of social classes, provide us with a
helpful framework to intervene into the reproduction of socio-territorial units.
To gain an appropriate understanding of regional structures of reproduction
these socio-territorial units, Bourdieu’s concept of SC can be helpful to analyze a
broad variety of social processes:
- It helps to analyze why certain regional actors are not accepted by
particular CoPs. The concept of habitus (Bourdieu 1985) provides us with
an analytical lense to understand the role of bonding SC (Putnam 2000)
which leads to the closure of certain communities against certain actors.
-

These processes of social closure can lead to an extreme emphasis on the
regional identity, which makes it quite unlikely that an “outsider” who is a
new player in the region is accepted by the existing regional communities
at all (c.f. Portes 1998, Cohen and Prusak 2001).

-

The accumulation of social capital of a new actor in regional social
structures can be analyzed by the investigation in the investment of other
forms of capital (like symbolic, cultural, and economic capital) for trustbuilding. Although the study presented focuses on social capital mainly,
the ownership of other forms of capital seemed to be an important
facilitator for the accumulation of social capital in the regional networks
and communities.

-

In the presented case of the fostering of RNoPs initiated by an academic
actor, it was important to refer to SC as an individual resource (like it is
conceptualized by Bourdieu) rather than an collective good, as it is looked
upon e.g., by Putnam or American communitarists. The more individualcentered perspective of Bourdieu seems to be more appropriate for the
initial phase of social capital building and the personal engagement of
certain actors (e.g., the academic researcher or a particular local authority).
The more inter individual, collective perspective of the communitarians
might be more promising for the analysis of a collective practice of an
already existing community. In this sense, both theoretical approaches
might be seen as complementary to each other, Bourdieu looking from the
individualistic/micro-perspectivist “worm’s eye view” and the
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communitarians looking from the collectivistic/macro-perspectivist “bird’s
eye view” at the phenomenon of SC.
However, investigating in processes of learning requires other theoretical
approaches since Bourdieu’s theory of practice is not mainly focusing on learning
issues. Although both theories refer to human actions and the concept of practice,
socio-cultural theories of learning (esp. Lave and Wenger’s concept of CoPs)
seem to be more appropriate to understand the conditions which foster or hinder
processes of social learning.
The CoP approach refers directly to common practices and shared histories of
learning to differ between different communities, while Bourdieu focuses on
habitus and class differences instead to explain social stratification. Therefore, for
the understanding of collective processes of expertise sharing and the building of
RNoPs, the approach of Lave and Wenger (1991) seems more appropriate.
Since Bourdieu’s concept of (class) habitus is focused on social classes mainly,
processes of regional learning should be rather focused on social practice instead.
While the successful mutual and collaborative learning of regional industries can
be explained better with socio-cultural theories on learning and the CoP approach
(Lave and Wenger 1991, Wenger 1998), the failure and the obstacles of regional
learning projects might be better understood relying on the Bourdieuan concept of
SC. SC proved to be helpful with the analysis of social closure and processes of
social accentuation between communities. Furthermore, the investigation in
transformation processes of different forms of capital seems to explain the
accumulation of social capital as a central precondition for the establishment of
regional NoPs. The two sets of theories (Bourdieu’s concept of CS and the sociocultural inspired CoP approach) were helpful with gaining insights into (i) the
successful/non-successful personal impact on building up social capital in
regional networks and (ii) the collaborative learning of and in regional NoPs.

7 Conclusion
Based on the theoretical approaches of SC and socio-cultural theories on
learning, the IS group of the university of Siegen attempted to facilitate regional
learning in IT industries by interventions such as informal meetings and talks, a
series of networking events (Lyz Media Breakfast), the didactic approach of
courses in practice (CiP), conducting an ESF-funded networking project involving
several IT companies, and founding of a joint research center for iTV (Media
Design and Experience Lab). Following an action research approach, empirical
evaluation of these measures by series of qualitative interviews, minutes analysis
and participant observation showed achievements and shortcomings of the
attempt:
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The close cooperation with local authorities and the collaboration with the
highly respectable research center Fraunhofer Society helped to accumulate social
capital within the region and to trigger networking of different IT companies
successfully. The CiP approach led to trustful relationships and cooperation of the
university IS group, IS students, and several software companies. In an ESFfunded project, four software and media companies did not cooperate with each
other with regard to their core businesses but with regard to their marketing and
management practices. In the Media Design and Experience lab, two companies
envision to cooperate with the university to research and develop innovative
solutions in the domain of interactive TV.
On the other hand, the program for facilitation of RNoP faced some obstacles:
Certain regional actors were rejected by others when building up network
structures. Due to historically evolved, personal animosities and structures of
competition, some networking attempts failed. Furthermore, egoistic strategic
actions and intransparent communication behaviour of single actors led to
conflicts and set backs in the trust-building process. Due to the recency of the
academic actors in the regional setting, it required a reasonable amount of initial
investment just to understand the social dynamics and to be accepted by regional
IT companies. Differences in practices between IT companies and the IS group
hindered learning through enculturation during the CiP program. Limited
resources (in terms of economic capital) led to competition among different
industrial sectors with regard to publicly funded networking projects.
Summing up our experiences and the empirical findings, the theoretical
approaches of SC and the socio-cultural theories of learning offer potential for the
analysis and the understanding of social networking processes. With regard to the
facilitation of RNoPs among university and software industries, Bourdieu’s
conception of SC helps us understand problems and limitations: However,
Bourdieu’s focus on the individual accumulation of SC (and other forms of
capital) does not seem to be the best analytical perspective to explain
social/collective action and practice in communities. According to the “worm’s
eye view-“/”bird’s eye view” perspectives mentioned above (micro-/macroperspective), both theoretical approaches might be complementary with regard to
the individual chances and limits for the engagement in social networking
processes on the one hand and the collaborative learning processes in RNoPs on
the other.
The program for the facilitation of regional learning in NoPs of IT companies
was motivated by the assumption that expertise sharing between regional software
and media companies might lead to advantages in competition with other regions’
companies, especially with regard to national and global markets (Porter 2000).
Residential universities are regional actors that could play an important role in the
process of regional learning and the building of RNoPs. The experiences of the
presented case in the German region of Siegen-Wittgenstein show that regional
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networking can be an appropriate means to foster regional learning even in
regions which are not characterized by local clusters as defined by Porter (2000).
Although the Siegen-Wittgenstein region did not offer such an interconnected
local IT cluster, the interventions by the university’s IS group and the regional
authorities led to cooperations in which mutual learning between different
software companies took place. The technological support of these cooperation
structures by the introduction of an ExpertFinding Network is planned and will be
evaluated in further research.
The presented case of establishing RNoPs among IT industries describes an
university-driven attempt to foster regional exchange of expertise. Due to their
particular forms of capital universities can play an important role in this process.
However, processes of networking and enculturation require substantial efforts
from regional companies as well as from university actors. Mutual trust between
regional companies and academia needs to be built over time through cooperation
in various regional activities (cf. Fischer et al., in preparation). From an academic
point of view, engaging in the networking of regional industries can help
researchers to gain insights into facilitating and hindering conditions for regional
learning and forster the development of conceptualizations and theory.
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1 Introduction
The aim of the paper is to study the planning process of a virtual learning
platform called Tietotori (market of knowledge) as a process of creating an
artifact for the Regional Learning Network and as a learning process. This
technical artifact Tietotori was born within a project called the Regional Learning
Network for Tourism Business in the Region of Itä-Uusimaa (Eastern Newland)
which aims at organizing and constructing possibilities for learning in a multivoiced dialogue between different actors.
The Learning Networks represent a new form of project activity financed by
the Workplace Development Program of the Finnish Ministry of Labour during
the years 2004-09. The purpose of the Learning Networks is to increase the
developmental expertise of the participants, to create and experiment with new
forms of development cooperation between research and development units and
workplaces, and to generate new, innovative solutions for Finnish working life.
(Alasoini et al., 2004, 2006)
In the Regional Learning Network for Tourism Business in the Region ItäUusimaa the question was about an endeavour to perceive, what the Learning
Network would or could be, and, what the object or objects of the Learning
Network could be. From the perspective of activity theory and the idea of
expansive learning (e.g. Engeström, 1987; Engeström et al., 2004), the challenge
for the Learning Network would be to find out essential tensions and
contradictions that could form the basis for regional developmental work and a
target to strive for. In the activity of the Learning Network there is a question of
shaping a new kind of shared object for regional cooperation between
entrepreneurs, public organizations and research and developmental units.
When trying to understand the process of constructing the Learning Network
we have found the activity theory and especially the concepts of expansive
learning and a collective zone of proximal development (ZPD) quite fruitful.
Expansive learning can primarily be understood as a process of expanding the
object and the motive. The object of expansive learning comprises the whole
activity system, in our case the whole learning network. The expansive learning
process can be seen as a collective and long-term process, not progressing linearly
but rather in a cyclic way. (Ibid.; Engeström, 2000). The idea of a collective zone
of proximal development is based on Vygotsky’s (1978, p. 86) concept of a zone
of proximal development.
The expansive learning cycle represents an ideal type of learning that is a
theoretical reduction. In real-life activity, there may be many different kinds of
learning and development processes going on, both individual and collective, or
processes related to some restricted part of an activity or of a process. It is
important to understand how the various learning processes construct each other,
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what kind of interaction takes place between them, and how they construct the
whole learning cycle. (See e.g. Gherardi, 1999, 2000 and 2006)
According to Gherardi et al. (2003) the knowledge is communicated and
institutionalized through an interorganizational network created by a system of
practices and within which they circulate by imitation, diffusion of translation.
According to Toiviainen (2003) learning in a network can be perceived as a
multilevel process. The levels are understood to be the levels of activity. Such
levels of learning could be for example an entire learning network, an entity
comprising some of the participants in a network, an individual workplace or an
expert organization, a team, or an individual. The levels are special and local, and,
they can be recognized by the object of cooperation and by the outcomes, and, by
studying activity. (Toiviainen, 2003; see also Alasoini, 2004; Knight, 2002).
Toiviainen (2003) emphasizes that it is relevant to study, what is going on in
the network. What will be produced? What are the outcomes to be realized? The
target of the cooperation and learning is to direct the future. It is essential to
question, how the network should be extended and how the Learning results and
knowledge could be transported between the different levels. Is there a need for
new intermediate levels that would create connections? Partnership can be seen as
a way of making multilevel learning processes possible. (Toiviainen, 2003)
Learning is related to what is attempted to create and generate in cooperation.
It is essential that cooperation and learning have some objects in the network. In
our Learning Network, the challenge has basically been to shape, what the
common object/objects could be.
One of the first aims of the Learning Network project was to build a shared
vision among the actors and discuss together what a learning network could be
and what could be the forms of its cooperation. The core ideas of the network in
this project were flexibility and openness. The network was to be open for new
actors and new ideas. According to the basic ideas of learning networks in the
financing organisation, dialogue and new modes of cooperation and learning
forums could be a way to respond to the innovation challenges in current Finnish
working life. (Alasoini et al, 2004, 2006)
In our Learning Network we have taken as an interesting challenge to create,
experiment and study new kinds of cooperative forums as learning forums.
Learning is not taken as guaranteed, but as an object of research and development
for the Learning Network Project.
The need for a virtual platform was one of the first ideas that rose from the
interviews with tourism entrepreneurs conducted by Helia Porvoo – Borgå unit’s
teachers when asked about the needs for the future in the gathering stage of the
Learning Network Project. This paper is inspecting the planning process of the
virtual learning platform in the Learning Network Project and one specific
discourse at Tietotori related to the regional strategy for tourism business. An
interesting question in the long term will be, if Tietotori could form one essential
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forum for making visible developmental tensions in the region Itä-Uusimaa
related to tourism business.

2 REGIONAL LEARNING NETWORK FOR
TOURISM BUSINESS IN THE REGION
ITÄ-UUSIMAA
The Learning Network analyzed in the paper is regional, united by the
geographic area of Itä-Uusimaa, situated about 50 km east of Helsinki, and by
tourism business there.
The history of Itä-Uusimaa as a province is very short. The borders of the
province are not based on natural geographical or historical things but instead on
the decision of the Finnish Government to organize the local administration in a
new way. Even if the province in an administrative sense is new, Porvoo as a
central town of the province is the second oldest town in Finland and has rich
cultural historical roots. Perhaps therefore, there are different ideas even of how to
call the region in the context of tourism business. Often the question has also been
expressed, whether it would be a better idea to name and to market the region as
for instance “Porvoo District” than “Itä-Uusimaa”.

2.1 The gathering stage of the Learning Network
The aim of the first stage of the project was to collect a learning network,
which would enhance research and development activity in tourism industry in the
region of Itä-Uusimaa. In the long run the aim was also to study and model new
forms of cooperation between enterprises, public organizations and higher
education institutions. One of the basic ideas was that all participants in The
Learning Network were supposed to be learners and equal partners. The
description of the process to create a virtual platform is a minor attempt to model
a part of this cooperation. The idea was that the Learning Network would enhance
innovations, which would benefit all the participants. (Ritalahti & Lassila, 2006)
The first stage of the project started 1.9.2004 and ended 31.1.2005, and, aimed
to create the Learning Network in collaboration with Porvoo - Borgå Unit of the
Helsinki Business Polytechnic Helia, Helsinki School of Economics (Unit of
Organizations and Management), University of Helsinki (Department of
Education) and Helia School of Vocational Teacher Education. Other actors
consisted of companies, as well as other regional organizations working with
tourism business in the area, the Regional Council of Itä-Uusimaa among them.
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Porvoo – Borgå Unit of Helia has coordinated the project. (Kantola, Lassila,
Ritalahti & Kalliokoski, 2005)

2.2 The ongoing stage of the Learning Network
Now the project is living its second stage (1.2.2005 - 31.7.2006). The main
focus is in making the research and development targets visible in the area, in
designing methodologies for analyzing and developing tourism business and work
in the area, and in designing and developing a virtual platform in a cooperative
way. Planning and creation of the virtual platform began in April 2005 and the
platform was opened to public 14th of February 2006. Before the official opening
the pages were in test use for those tourism entrepreneurs and regional
organizations who participated in the planning process (see list below).
- Aerohot Balloons Hki Oy (aerohot balloons flights)
- Aluekeskusohjelma, kulttuuri (regional culture organization)
- Augur Kalastuspalvelu Oy (fishing services)
- Bertas Bad Oy (meeting and sauna services)
- Ekymi Oy (business development company)
- Handi Boat (tourism services for physically disabled)
- Itä-Uudenmaan liitto (The Regional Council of Itä-Uusimaa)
- Kannonnokka Oy (experience services)
- Museo –kunnan käyntikortti projekti (regional museum project)
- Porvoon kaupungin matkailutoimisto (tourist bureau of Porvoo)
- Saaristolinja Ky (sea and river cruises)
- Seurahovi (hotel)
- Porvoo Tours (tourism services)
- Sipoon kunta, Matkailutoimi (tourist bureau of community of Sipoo)
- TMP-Ohjelmatuotanto OY/Porvoon Teatteri (local theatre in Porvoo)
The planning of the virtual platform is just one of the activities during the
second stage of the project. The research topics in the project handle regional
learning forums and networking, regional identity, change in lecturers work, and
quality improvement in the enterprises. Carrying out research into these themes
will also continue during the third stage of the project (1.8.2006 - 31.1.2008) even
though the main focus of the development work shifts to innovative activity and
winter tourism. The research and development themes are closely related to each
other.
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3 LEARNING FORUMS
The common/shared interest uniting the participants in our Learning Network
has not been taken as given but has been perceived as a common object at the first
stage of the project and, as an object of learning as well. Different learning forums
mentioned below (Table 1.) were formed in order to enhance and create dialogue
between the different actors and to perceive, what a new kind of a learning
network could be. One of the main principles in the planning of the forums was
that all the actors involved would be equal and that the research and development
topics would arise from the dialogues between the different actors. Because of
that, naming the different forums (the work team, the expert team) was
problematic as each forum presents expertise, not the expert team only. (Kantola,
Lassila, Ritalahti & Kalliokoski, 2005)
Stage of the Learning
Network Project
The
first
stage:
Gathering stage
1.9.2004 - 31.1.2005

The second stage
1.2.2005 - 31.7.2006

Learning forums

Aims of the Learning forums

Internal
work
team
Expert team
Company
interviews
Learning network
seminars
Internal
work
team
Guidance team
Learning network
seminars
Morning coffee
meetings
Enterprises’ own
seminars
Virtual learning
platform

To enhance and create dialogue
To find the common interest for the
project

To enhance and create dialogue
To enhance multi-voicedness
To plan and create the virtual
learning platform
To enable entrepreneurs to take new
roles in the development work
To create new methods for learning
in the region
To make existing practices visible

Table 1. Learning forums of The Learning Network

The project’s internal work team that consists mainly of lecturers and a
researcher of Helsinki School of Economics, acts as a support organ and it is
intended to be creative and dialogic by its nature. The internal work team meets
once in every two weeks. The aim is to integrate the Learning Network’s
functions, as a part of the polytechnic’s everyday educational work. In the second
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stage of the project, the internal work team has offered an arena for research
discussions and worked as a planning and executing organ in the development
activities.
The name of the expert team was changed to guidance team in the second stage
of the project. This was done in order to underline the principle of equality; there
is no learning forum that represents more expertise than the others. The expert
team, which comprised representatives of enterprises and, regional tourism
organizations as well as researchers, met in every other month. In the second stage
of the project two new entrepreneurs joined the team and it started to meet four
times per year. The role of the guidance team has been to look at The Learning
Network Project as a whole and give guidance in planning and making decisions
related to developmental subprojects.
Learning network seminars have combined all the actors involved in the
project, including also tourism enterprises that in the region of Itä-Uusimaa are
mainly micro, small and medium-size enterprises. During the first stage of the
project the seminars were built around the ideas that arose from the entrepreneur
interviews. During the second stage of the project the focus has been in planning,
testing and further developing the virtual platform, creating regional tourism
strategy and planning quality improvement subproject.
In this paper, also the interviews are perceived as learning forums. During
autumn 2004, 15 tourism entrepreneurs and representatives of regional
organizations were interviewed. The aim of the interviews was to find out, what
kind of research and development needs the enterprises or other organizations
had. The starting point for the interviews was to listen to the entrepreneurs, in
order to get a view of their business, needs and future expectations. This approach
proved to be fruitful, as the interviewees felt that they were able to influence the
content and the progress of The Learning Network Project. (Kantola, Lassila,
Ritalahti & Kalliokoski, 2005)
The first ideas of a virtual learning platform can be tracked to the interviews of
15 tourism enterprises in the very beginning of this project. At the beginning, it
was more or less just a question of a channel for information, but during the
process the idea became refined towards an emphasis on dialogue and learning.
Almost all the interviewees wanted The Learning Network to coordinate and
conduct research and development work in the tourism field. This far, consumer
behaviour and customer profiles have not been studied thoroughly in the region of
Itä-Uusimaa. Learning networks that offer participants a chance of getting to
know each other and deepen their cooperation in the future were appreciated
especially among the new tourism entrepreneurs in the region of Itä-Uusimaa.
There was also a need for forums that enable dialogue between tourism companies
and culture organizations. (ibid.)
Also, synergy and dialogue were needed between many different development
projects related to tourism business in this region. Helia’s role in tourism research
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could focus on processing and gathering existing information and arranging
forums where this information would be easily available for tourism companies
and organizations in the region. (ibid.)
Monthly morning coffee meetings started in December 2005 on entrepreneurs’
initiative. New research findings are first introduced and discussed in these
sessions and then published in the virtual platform. Another new forum for
learning has been participation in seminars that are organized by other actors. One
example of this is a quality programme in which 12 companies in the region of
Itä-Uusimaa are participating. The role of the Learning Network is to model the
quality development process from the entrepreneur’s point of view, to identify
phases were support is needed and to consider alternative paths for quality
development work.
In the second stage of the project entrepreneurs have had a more active role in
many forums. They have taken part in planning and organizing the actual
programme as well as in coordinating discussions. Through this approach they
have also been deeply involved in the development work. Quite recently a few
entrepreneurs have also shown interest to be coordinating parts in development
subprojects during the next stage of the Learning Network project.
Different learning forums and interviews of entrepreneurs have been audio
taped and written to transcriptions and memos that constitute the main data of the
study. Only those seminars, which have not been arranged by the Learning
Network have not been audio taped.
Learning forums as tools for shaping common object for regional development
cooperation

In the Learning Network, there has been a question about finding out the needs
and expectations of tourism companies through the interviews mentioned above
and about bringing these findings into a multi-voiced discourse in the other
learning forums, as material for a possible object of the Learning Network.
Progressing on the way of a regional zone of proximal development (ZPD) and
the process of expansive learning there is also a question about making choices, in
which process the other learning forums besides the interviews had an essential
role. In this learning network, we have found crucial the idea, that each of these
learning forums has an important role in perceiving the regional ZPD and the
vision of the Learning Network in the future. So, the vision for the Learning
Network was constructed in the work team as well as in the expert team and in the
seminars.
The activity theory and especially the concept of a zone of a proximal
development (ZPD) and the model of expansive learning seem to give a fruitful
theoretical and methodological framework for the paper. Based on the preliminary
analysis of the data, the hypothesis is that in the different forums mentioned above
there is an on-going process of perceiving a ZPD on a regional level. Some very
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inspiring questions seem to arise for a closer examination. What is Itä-Uusimaa
as a region, and, how is it perceived and presented in the discourses on different
forums?
Expansive learning can also be understood as constructing a collective zone of
proximal development. This can be seen “as a grey area between actions
embedded in the current activity with its historical roots and contradictions, the
foreseeable activity in which the contradictions are expansively resolved, and the
foreseeable activity in which the contradictions have led to contraction and
destruction of opportunities“ (Engeström, 1997, p. 10). The idea of collective
zone of proximal development is based on Vygotsky’s (1978, p. 86) concepts
work of zone of proximal development.

4 THE VIRTUAL PLATFORM TIETOTORI
4.1 Expectations of the virtual platform
Dialogue is seen as the basic tool in the regional cooperation, but as a
challenge as well. Creating possibilities for different voices to make themselves
heard in the learning forums has been one of the most essential ideas in the project
from the very beginning. (Kantola, Lassila, Ritalahti & Kalliokoski, 2005;
Ritalahti & Lassila, 2006)
Based on the interviews, dialogue also seemed a contradictory topic in the
region of Itä-Uusimaa. The need for dialogue seems to be different depending on
the background of the entrepreneur. Whilst old enterprises regarded it sufficient,
new ones were in need of more dialogue. As the companies are small and
entrepreneur-driven, dialogue plays an important role. Enhancing dialogue was
found to be one of the challenges for the virtual learning platform. (Ibid.)
At the moment, there are many different regional projects going on in ItäUusimaa, and many of them compete for the entrepreneurs’ time and energy.
Synergy and dialogue are needed between these different development projects.
Helia’s role in tourism research could focus on processing and gathering existing
information and arranging forums where this information would be easily
available for tourism companies and organizations in the region.
According to Helia’s senior lecturer Sirpa Lassila (2005) the idea of a virtual
learning platform came up in these interviews. All the information the interviewed
enterprises needed could be placed in a virtual platform open for them, not only
for information search but also for dialogue and networking.
In the interviews made at the beginning of the project the entrepreneurs
emphasized their lack of time; because making business takes all their time they
cannot spend much time on information retrieval. There was a need for a platform
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that would collect all necessary information “under the same roof”. This platform
could also attract those entrepreneurs who are not often seen or heard in other
forums. According to the brainstorms in the seminars mentioned above, the
participants emphasized their bad experiences of former virtual platforms and
forums they have been involved in. These bad experiences were not easy to
define, but some of the identified reasons to them were that the platforms neither
were very functional, usable nor up-to-date. Also the lack of suitable links and the
content and the form of the information were found a problem. (Ritalahti &
Lassila, 2006)
The representatives of tourism companies and regional organizations wanted to
have a platform that is open and offers an opportunity for everyone to participate
as a producer of more general or company focused information. Interaction was
one of the keywords but not in the form of a chat forum. A living virtual platform
also meant to them information of interesting meetings and seminars, of current
topics under discourse, and instructions for using the platform on the first page.
(ibid.)

4.2 The idea of the content and the form of the Platform
The aim was to help the local entrepreneurs to develop their business by
offering a platform where they could discuss, inform others and search for new
ideas and information. Tietotori is based on an idea of interaction and
cooperation, which means that visitors can comment all documents saved at
Tietotori and create new material for others to read. Tietotori also serves as home
pages for the Learning Network.
This virtual solution goes hand in hand with face to face learning forums.
Meetings are planned and prepared at Tietotori and after the meetings memos are
available there even for those who could not come to the meeting. Discourse can
continue virtually and processes can be made visible.
The actors of tourism sector in the region of Itä-Uusimaa agreed very strongly
that the virtual platform must be a platform for learning. They saw the need to
communicate with each other and the outside world.
The entrepreneurs and the other actors of tourism sector in the region need
information on researches in order to develop their operations and business in
general. But this information should be applied to their use and needs. Wanted
topics were winter tourism, whether supply and demand meets, and the influence
of regional marketing campaigns, regional tourism in numbers, and visitor
feedback. A possibility to ask questions or to look for suitable researches via the
platform was also emphasized. (Ritalahti & Lassila, 2006)
Information was needed of the regional tourism cluster that includes retailing
and culture actors as well. The information needed from other companies will be
discussed under the next sub-title.
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The entrepreneurs also expressed, that they would appreciate a database with
contact information of tourism companies in the region Itä-Uusimaa, in order to
look for business partners. It is not only about pure tourism companies the
participated entrepreneurs are looking for. Tourists of today are very seldom
happy with one or two services a small provider is able to offer – they want more.
And for this reason an individual supplier must have a wider network available.
Networking was seen very strongly as a tool to look for partnerships, and not only
in Itä-Uusimaa but also in other parts of Finland. (Ibid.)
Links and calendar for development events/learning forums were seen
important as part of the platform. Preferred links were the links to existing
registers, region’s tourism enterprises and other actors like educational
institutions, congregations, museums, theatres, festivals, municipalities and
touristically attractive shops and markets.
Actors in tourism cluster are interested in regional projects that are going on.
They want to know if it is possible for them to join and what are the costs. In
order to make the decision easier, the projects should present their strategy plans
in the platform.
Information on Enterprises

The needs of information concerning the companies present in the database are
very basic: a short description of the company with some information of the
location. General supply with core products and main season were also requested.
Further wishes concerned direct links to companies’ home pages and
identification of contact persons. This information bank now comprises 90
tourism enterprises.
As to the database the first question that rose was: should there be a regional
exclusion? Should only Itä-Uusimaa companies be involved? The second question
concerned the tourism cluster in the region: should it be only the core of the
cluster or a wider view of it? The participants preferred a wider cluster but the
regional definition is still open. But it was emphasized that there should be
enough user enterprises in the system.
Even though Eastern Uusimaa is a small province, tourism enterprises do not
know each other that well. It is not a question of knowing the owners but a
question of knowing the operations and products. According to the entrepreneurs
the lack of the knowledge of the two latter ones is an obstacle for a deeper
cooperation. (Ritalahti & Lassila, 2006)
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4.3 Future of Tietotori
The present or second stage of the Learning Network focuses on making the
challenges of research and development work visible in the province, as well as
constructing methodological tools for development work. The project for building
a virtual learning platform has been an endeavour for that.
For the moment the Learning Network Project is responsible for the
development of the virtual learning platform. All the participants are very aware
of this, and most of them are a bit worried about the future – what will happen
after the project? They don’t want to commit to a tool which lives only a short
time till the end of the public funding. The vision or view must be in a more longspan action. (Ritalahti & Lassila, 2006)
In the next or third stage of the Learning Network Project, it is essential to
develop further these tools in order to make them applicable to entrepreneurs and
other actors in tourism business, as well as to establish a new way of interaction
among actors and experts in tourism business. At the third stage of the project, the
development work will continue with the themes initialized during the second
stage, and new potential development challenges will be grasped. The
development of winter tourism and innovations will take place entirely in the third
stage of the project. (ibid.)
During the gathering stage of the Learning Network Project, enhancing and
creating an open dialogue among actors and between projects in tourism has
proved to be the essential challenge in the area. Enhancing dialogue and multivoicedness has been one of the main goals of the Learning Network for tourism
business in the region of Itä-Uusimaa. In the future, it will be important to study
carefully the dialogue also through the methods of discourse analysis. It will be
essential to understand, whose voices will actually be heard, and how to support
the Learning forums to become more dialogical. Studying and developing the
Learning forums will be the core task through the Learning Network.
The future aims and challenges of the virtual learning platform are linked very
closely to the Learning Network Project in the region Itä-Uusimaa. The platform
is one tool among other tools introduced by the Learning Network for the
enterprises to develop their operations today and in the future.

5 PRELIMINARY ANALYSIS AND RESULTS
Analyzing the situations organized for participative design of Tietotori is an
ongoing process. We have audio taped and written to transcriptions and to memos
the Planning Workshop (3.5.2005, 2 hours) and the Planning Seminar (23.5.2005,
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6 hours). In the paper we will inspect some very preliminary analysis of the data
of the Planning Seminar 23.5.2006, and especially of one workshop there.

5.1 Co-configuration as a multi-voiced process
The paper deals with the planning process of Tietotori as a process of ‘coconfiguration’ (Victor & Boynton, 1998). The concept of co-configuration is near
to the concept of co-creation (see e.g. Nambisan, 2002; Sawhney & Prandelli,
2000) used in the research of innovations and of product development. According
to Victor and Boynton (1998) co-configuration has following characteristics: the
object of co-configuration is a product or a service that has a long life-cycle and
that will never be finished; that can adapt to the activity of the user. There is also
‘customer intelligence’ embedded that requires continuous reconfiguration in a
dialogue between the user, the producer and the product (Engeström 2004, 80–
82).
The views of Bodker and Groenbaek (1998) about a cooperative systems
design support our view of a design process as a learning process, and thus, an
importance of studying a design process as a learning process also. Hyysalo &
Lehenkari (2005) consider the systems design process from the viewpoint of
activity theory, and therefore emphasize the historical understanding of design
activity besides the viewpoint of user. We have found historical understanding as
a challenge for future in our study.
We are writing just now another article focusing on analyzing multi-voicedness
of the design process. It will be interesting to see, what kind of “voice gallery” we
will find out, and, what happened to different voices. And what voices or whose
voices will be listened during the planning process. In the paper we will bring just
some examples of the workshop discourse that will shed light on the dilemmatic
topics in the discourse.
The workshop inspected here was working out the question: “What kind of
knowledge do you need for supporting the business development of your firm?”
The dilemmatic discourse

The discourse been going on in the workshop brought up a contradictory like
and dilemmatic topic related to a reliability of studies and statistics in tourism
business area. On the one hand, the participators thought that reliable statistics are
needed for planning their own business activity. On the other, the value of
statistics were questioned and the entrepreneurs were not willing to give
information about their own business and their customers to increase a reliability
of statistics, because of a lack of time.
The theme of a reliability of studies and statistics formed a main topic in the
workshop, especially in the beginning of the discourse. The voice of entrepreneur
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picked up that statistics are not reliable. Many of the participants told examples of
the problems of a reliability of the statistics.
“It is my view that the figures (in tourism statistics) are highly unreliable. The number of
tourists visiting for instance Loviisa town is based on those tourists who have contacted
the tourist office. (Entrepreneur, N6)
Year 2001 there was an attempt to find out (the number of the visitors). There were
interviews and …perhaps not so reliable, but done by different way. (Entrepreneur, N2)
As far as I am concerned I am too busy to make any statistics of my clients. Neither do I
give any figures concerning them to the authorities. (Entrepreneur, N5)
Certainly you are obliged to give the figures (to the authorities). (Principal lecturer, N4)
I am not obliged to give any figures… I have made an agreement with the police. No one
has asked me to give any figures. (Entrepreneur, N5)
OK then, in that case it (the lodging house) is not registered. (Principal lecturer, N4)
I don’t send them anywhere…they have told me that it is enough to have them in a binder.
(Entrepreneur, N5)
It is really interesting to know, if someone has estimated that in Porvoo there are 700,000
day visitors in a year. A really nice report… It would be important to find figures of the
overnight stays. Interesting, that the figures are not requested…” (Entrepreneur, N2)

From the viewpoint of expansive learning just dilemmatic and contradictory
like discourse is interesting, because it will possibly tell something about the
developmental tension of activity. The developmental tension and contradiction
will often arose as dilemmatic way of talk. (See e.g. Engeström, 2004, 117-118)
The co-configuration of Tietotori can be seen as an activity, in which a lot of
experts in tourism business area work together in planning and grasping a shared
object. The most of this work is speech; interaction between different kinds of
viewpoints, ideas and opinions. Thus, methods of voice analysis are essential for
analyzing co-configuration as an activity.
The concept of voice is a core concept in voice analysis. In the paper we
understand a voice as a thought, opinion, idea or viewpoint that some person do
produce is a certain social situation. The voice is understood also as historically
formed and influenced by the personal experiences and by the organization the
person presents, as well as by the other persons sharing the social situation and by
the voices of them. Also, one person can produce different voices in a same
situation. (Engeström, 2004, 112-113; Engeström, R. 1999)
The method of voice analysis is seen in the paper as a tool for studying a multivoicedness of the co-configuration and for making it visible. The topic of a
reliability of statistics is related to an important question of how the knowledge is
understood that is basic question when constructing the virtual platform Tietotori.
What knowledge is and who do produce it? Somehow the discourse inspected
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above give the feelings that knowledge is perceived as coming from somewhere
outside, not produced by the actors themselves and from their own activity.

5.2 Example of discourse on Tietotori: regional tourism
strategy
Tietotori was opened officially 14th of February 2006. In the same time the
province was developing a tourism strategy for the region. The Regional Council
of Itä-Uusimaa, which was coordinating the process, wanted to give the tourism
actors an opportunity to involve already in the writing of the strategy plan. The
writing group just gave the outline for the strategy plan with open questions and
published it at Tietotori. Entrepreneurs in the region were able to read the outline
and write their comments in the strategy plan. All the comments were visible for
other entrepreneurs and also they could be commented. During the four weeks,
when the commenting was encouraged, there were 93 visitors in the strategy
pages and all together 45 comments made by 12 different persons.
There are clear signs of both hope and fear in the comments. Some
entrepreneurs write that in the past they have not been heard in decision making in
the region and therefore they do not believe that this time the strategy would bring
any difference.
”There is no use to create branch strategies as there is no future due to administration
which has negative attitude towards entrepreneurship.” (Entrepreneur, N9)

The strategy writing process also receives criticism. Even if the entrepreneur
had participated in the discourse actively he still had a feeling that entrepreneur
involvement in the process is insufficient.
“I would like to come back to the questions that were raised already in the strategy
evening. If and when the implementation of the strategy is very much dependent on
entrepreneurs, should the entrepreneurs be more actively involved in the strategy work?
For some reason I myself have a feeling that strategy work is not at the level in which we
could reach the most necessary dimension that is involvement of the entrepreneurs in
creating and implementing the strategy. What could help? I would say if I knew.”
(Entrepreneur, N7)

When the first draft was published in the virtual platform this topic came up
again.
“In overall the strategy seemed to be one of the best tourism strategies in Finland. Thank
you especially for the actions that you have drawn. The main frame is still production
driven or especially administration driven. We can not really talk about strategy, but
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about vision and making the vision reality in administrative sense. This kind of paper has
the value of just a paper; it does not guide the practices. No one will deeply involve.”
(Entrepreneur, Lecturer, N10)

The tensions in the discourse seem to appear between the different tourism
areas of the region Itä-Uusimaa: archipelago, countryside and old towns which
present cultural heritage. Another tension is the customer focus: does the area
serve business customers or individual customers?
“So fa the projects in the archipelago have focused on developing services in the
archipelago. This benefits those people who have summer cottage or boat as well as
those who live in the archipelago… Most of the enterprises which operate in sea tourism
business offer services mainly for companies and foreign travelers. …The products have
high quality and they are rather expensive. In order to reach these target groups we need
to use different marketing tools.” (Entrepreneur, N8)
”I would like to add the word countryside to that text ‘Well developed services in the
archipelago’, because we have important tourism clusters there as well.” (Entrepreneur,
N12)
”… Should we emphasize more the special characteristics of the region?” (Senior
lecturer, N13)
”New models are built all the time both in Finland and abroad, so nurturing the old and
valuable could offer also historical knowledge for the visitors. We could use this in
marketing our product and services.” (Entrepreneur, N11)
”Tourism image of Itä-Uusimaa Region has been discussed also in workshops. It is
important to differentiate from other regions. In Finland we have few old towns.
Therefore Finland’s second oldest town Porvoo and chic Loviisa differentiate positively
from the newly built towns. Porvoo River and Loviisa seaside are an important part of
regional identity. The tourism interest of the region is mainly built on Porvoo’s
attraction. Porvoo is part of the Finnish national heritage.” (Entrepreneur, N8)

In order to enhance the discourse inspected above and to give alternative ways
to participate, The Learning Network arranged a discussion evening 27.2.2006
under the strategy theme. This discourse continued 5.4.2006 in a yearly held
seminar called Tourism Parliament and the final strategy paper will be available
in the virtual platform.

6 CONCLUSION
In the gathering stage of the Learning Network a stimulating concept of
‘learning region’ turned up. A learning region can be identified with following
characteristics: identity and authenticity based; a shared vision; horizontally and
vertically networked actors; developed information and evaluation systems;
development strategies. A learning region can be regarded as a metaphor but it
can also be understood also as an ideal of regional development; a striven state of
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a region that continuously makes visible and develops its practices and social
capital. Later, in the project, it will be possible to study, how a learning region
and regional identity will be constructed in research and developmental practices,
and, in the virtual platform of Tietotori among them.
In the activity of the Learning Network, promoting open dialogue among
actors and projects in tourism has proved to be one of the essential challenges in
the area. As a matter of fact, enhancing multi-voicedness has been one of the main
goals of the Learning Network for Tourism Business in Itä-Uusimaa, and, as a
research object as well. In the future, it will be important to study the dialogue
through the methods of discourse analysis carefully. It will be essential to
understand, what voices and whose voices will actually be heard, and how we can
support the learning forums to grow more dialogical. Studying and developing the
learning forums will be the core task for the Learning Network through entire
project. The region and regional identity were matters that were captured in the
different forums of the Learning Network. In a long run, it would be interesting to
analyze, whose voice would be listened, in what context that would happen, and,
what would that listening mean for the regional development.
The role of the Learning Network is to make more visible, how the region and
developmental challenges there are understood and conceptualized in the different
discussion forums. The preliminary hypothesis is that these conceptualizations
contain essential and contradictory elements related to the regional zone of
proximal development. ´The learning region` can be conceptualized as a region
that becomes more conscious about its regional characteristics, and contradictions
within, which provides a basis for regional development work. In the Learning
Network, making tensions shared and visible has been taken as a challenge.
From the activity theoretical viewpoint of learning it is essential to create
multi-voiced forums, where the different voices could participate on the process
of: -perceiving new kind of common object for regional cooperation; -recognizing
and making tensions and challenges in the region more visible; -and making
choices about how to progress at the regional zone of proximal development.
Perceiving the Learning Network from activity theoretical perspective - as
progressing on the regional learning cycle, hopefully expansive learning cycle,
and, as progressing at the regional zone of proximal development - enables that
the activity of the Learning Network can be analyzed as a process of recognizing
tensions in the region. The object of the Learning Network can be seen as
evolving through a multi-voiced discourse. The idea of expansive learning and
zone of proximal development as the theoretical-methodological framework has
supported the idea that progress takes place through such multi-voiced, tensed
discourses. The research and development work of our Learning Network has an
important role in finding out and making visible the developmental tensions and
contradictions related the tourism business in the region of Itä-Uusimaa. It has
been a huge challenge for the Learning Network to perceive a qualitatively new
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kind of common object for regional cooperation and development work in tourism
business area. The Learning Network is targeting long term developmental work
instead of answering only situational needs for cooperation and development, as
before. As a consequence, it will be important that research and development
work are progressing hand in hand in a close dialogue. In future, it will be
necessary not only to carry out development actions but also to conceptualize the
phenomena we are working with.
Also, one of the difficult challenges in the Learning Network has been that it is
not easy to go beyond the orthodox empirical and rational Western epistemology.
Most of the participants of Learning Network are not that familiar with the notion
of Action research, or the idea of ‘extended epistemology’. As a consequence, the
participants do not easily grasp what is or could be regarded as ‘practical, living
knowledge’, that would be useful to people in their everyday conduct of their
lives/tourism business. Knowledge is easily understood as a traditional way; as an
information coming somewhere outside, not being produced from the own activity
of participators and by themselves.
Ideally, knowing will be more valid – richer, deeper, more true to life and more
useful – if different ways of knowing are congruent with each other; if our
knowing is grounded in our experience, expressed through our stories and images,
understood through ideas, concepts and theories which make sense to us, and
expressed in worthwhile action in our lives (Reason 1999). These ideas would
form challenge when developing Tietotori and the Learning Network as entire in
the future.
It is also a question of empowerment; how the micro-firms could affect and
participate more to the developmental work in the region in the future, and, to
construct the region as a learning region as subjects, in active roles and possible
as coordinators of subprojects, too.
In this paper, the process of planning the virtual Tietotori is perceived as a
process of co-configuration and collective learning. The paper describes the
backgrounds of Tietotori and the planning process of it, that process was purposed
to be multi-voiced, targeted at shaping conceptions of the virtual platform. The
paper also inspects one example of the discourse that has been going on quite
recently at Tietotori. The planning discourses of Tietotori and the discourse have
been going on at Tietotori have been preliminary analyzed as an example of a
discourse picking up tensions related to development work of tourism business in
the region Itä-Uusimaa.
In this stage, after the preliminary analysis of the data, there seems to be more
questions turned up for future study than ready-made answers to the questions. It
will be of interest to analyze future efforts on how the region and regional
development will be identified through discourses, and what forms discussions
may actually take. It is important to find out how the shared process of perceiving
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and conceptualizing the region, its identity and developmental challenges, does
contribute to constructing Itä-Uusimaa as a learning region.
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Abstract. This paper is based on an empirical field study on the establishment of a
regional network between regional (software) industry and academia. Inspired by recent
critique of too harmonic community research under the aegis of mainstream social-capital
analyses, this study reflects on related basic concepts. As a consequence, it uses
Bourdieu’s theory in the interpretation of the results and concludes that Bourdieu´s theory
is complex, but helpful for the detection of preconditions of sustainability of regional
communities.
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1 Introduction
Many organizations have undergone considerable change during recent times.
Besides formal team work, networking has gained significant influence in many
inner- and inter-organizational fields. IT-technology has played an important role
in these processes, as it enabled new forms of distant communication and remote
cooperation, which retroacted on organizations by allowing for new strategies,
forms and visions such as, for example, the virtual organization. In the volatile
economic environment, diverse change processes often interacted. Clear-cut
boundaries between organizational units thus often became blurred. Centralized
decision monopolies were reduced, for example, by strategies to reduce the time
to market, which became an important success factor on the markets (Lay 1998).
Economic development had a strong impact on innovation and knowledge
transfer, and vice versa.. A lot of new disciplines sprang up, established ones
often adopted new ICT-related branches. Knowledge management theories have
first tackled the opportunities of new technologies for the information support of
different actors´ roles in organizations and networks by means of repository
systems and intranets. However, it turned out that related problems often
originated in missing capacity to share and use knowledge (Brown & Duguid
2000b).
At the same time, the conception of regional clusters to promote hi-tech
regions and branches (among which ICT is often rubricated) has been widely
adopted, in particular, among politicians. Regional clusters, propagated as a
means of face-to-face knowledge-sharing and Social Capital generation, have
come under scrutiny in diverse disciplines, among which knowledge management,
economics, sociology, regional planning, and more. Some of the theories
mentioned have received impulses from Pierre Bourdieu, whose focus, however,
was oriented on the structural conditions and involved power relations of
mutuality and reciprocity. Bourdieu´s considerations on conditions of social
capital generation do not easily fit into the often micro level-based approaches on
regional networks. But a rethinking of community-building efforts on the basis of
a Bourdieu-inspired analysis may be helpful for reflection.
In the empirical field study on the regional establishment of a “usability
network” presented here, therefore, Bourdieu´s capital theory has been used to
investigate into the power and knowledge relations between the industrial and
scientific actors involved. The paper, therefore, starts with some theoretical
considerations on the concept of social capital and its relevance in regional
communities. The following paragraph addresses Bourdieu´s theory and his
concepts of habitus and forms of capital. After a short reference to the
methodology, the results of the study will be analysed. Some concluding remarks
form the end of this paper.
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2 Basic concepts
2.1 Regional Networks
There is a lot literature on innovative regions, learning regions, innovation
clusters, and related subjects. A lot of related conceptions attempt to confer the
success of the “Silicon Valley” to other regions. However, not always there is the
necessary devotion to the meaning and preconditions of this “model” and to the
situation in the targeted regions. Many of them draw upon the opportunities for
face-to-face communication, which may benefit from regional proximity.
Porter (2000) points out that in knowledge-intensive branches, geographical
proximity in regions can be of major importance. In his definition regional
clusters are concentrations „of interconnected companies, specialised suppliers,
service providers, firms in related industries, and associated institutions (e.g.,
universities, standard agencies, trade associations) in a particular field that
compete but also cooperate“ (ibid 15).
Further points of theoretical reference can be the cluster concept of Michael
Porters (1990, 2000), the “innovative milieus” (Maillat 1996) or “learning
regions” (Lawson & Lorenz) or “flexible specialization” (Piore & Sabel 1984).
However, as knowledge sharing demands more than merely better opportunities
for face-to-face meetings, it can also be advisable to rethink the interorganizational learning, which is seen as the centre of regional networks´
advantages by knowledge-management related approaches.

2.2 Communities and Networks of Practice
Restructuring of economic organizations often has been accompanied by
severe problems, some of which can be traced back to missing information.
Therefore, the capacity of ICT to support remote communication and to transfer
data worldwide was welcomed in order to reduce information problems. However,
in organizations, knowledge is related to competences, responsibilities, interests
and conflicts. Therefore, relevant information may remain blocked even after the
implementation of a data-transfer technology; in this case, it remains too “sticky”.
When on the other hand, employees do not care about discretion and
communicate the business model of their enterprise to competitors, knowledge
may have become too “leaky”.
Identifying the nature and environment of knowledge has become a major
problem for organisational development (Brown & Duguid 2000b). The exchange
of knowledge is not as simple as the transfer of data via ICT. Lave and Wenger
(1991) developed the Community-of-Practice (CoP) concept to describe
knowledge-exchange practises which neither demanded for technical bases of
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abstract knowledge nor pre-defined interaction rules, but only for simple
opportunities for narrating and over-the-shoulder learning of situated knowledge
(Suchman 1987). In order to function, however, the self-organizing interaction
between the actors demanded for some pre-conditions such as a common practice,
understanding of problems and sense of purpose, all reproduced in shared
narratives and identities.
The CoP concept has some similarity to occupational communities (Van
Maanen & Barley 1984), clusters of people in or among organizations, who do not
necessarily share an organizational role, but feel related to each other due to some
perceived commonalities in work situations. In order to identify the CoP concept
in relation to this view upon the work situations clearer, Brown and Duguid
(2000a) differentiated Networks of Practice (NoP) from CoPs: they saw the
difference between both concepts in the fact that in NoPs “people […] engage in
the same or very similar practice, but unlike in a community of practice, these
people don't necessarily work together”.
The discussions on CoPs and NoPs motivated many attempts to promote
related structures in order to allow for inter-organizational learning. Therefore, it
is not surprising that community building has been identified as an important
means to promote regional knowledge exchange. However, not in all related
research, the different concepts and the conditions for successful knowledge
exchange are taken into consideration in necessary detail. Before trying to apply
related differentiations to a concrete case, another general concept requires regard,
the concept of Social Capital.

2.3 Social Capital
The concept of social capital stems from a longer history of development in
social sciences. First shaped at the beginning of the 20th century, it has been
theoretically funded by Coleman (1986) and Bourdieu (1986) in the Eighties in
reaction to the narrow neo-classical concept of the “homo oeconomicus”, that
distincted sharply economic from social action. Coleman (1988, 98) defines social
capital as a “variety of entities with two elements in common: they all consist of
some aspect of social structure, and they facilitate certain action of actors whether persons or cooperated actors – within this structure”. In the course of
emphasising the embeddedness of economic action (Granovetter 1985) the social
metaphor facilitated the analysis of social issues in economic activities.
Its sudden and excessive use in several recent research fields leads back to the
Harvard political scientist Robert Putnam. His application of the concept of social
capital to empirical research on civic engagement on regional and (US-) national
level draw special attention in politics and public opinion. From Putnam´s
communitarian view, social capital enables joint cooperation and activities for
mutual benefit in horizontally formed self-regulating networks. Putnam

72

interpreted engagement in voluntary organisations as an indicator for mechanisms
of trust-building between the actors and in between these networks. In a next step,
participants even develop generalised trust.
Recently, his understanding of the concept has been very much criticised,
especially for the fact of concentrating on horizontal communities and networks
by blinding out power issues and suggesting harmonic views on society. In
contrast, by focussing the “dark side of social capital”, researchers as Portes
(1998) and Uzzi (1997) have identified negative aspects of social capital of
communities, e.g. for those who stand outside the community borders.
Additionally, Putnam’s use of the bridging/bounding concept in/between
communities has been criticised. Harriss (2005) argues that Putnam’s concept of
bridging between communities is to reproduce power issues and social inequality
rather than being an instrument to broach the issue on power inequalities.
The discussion on Social Capital has drawn much attention in the last years
(Huysman & Wulf 2004, Coleman 1988, Putnam 2000), especially due to the
problems with human-capital formation in the context of the “first generation of
knowledge management” (Huysman 2004) and its attempts to store all relevant
information in central data stores and to see knowledge management mainly as a
technical challenge. Taking relational and socio-cultural issues at the community
level into account heralded a “second wave of knowledge management” as a
sociotechnical, context-related matter. This new course engaged in “[…]
addressing in more detail how people relate to one another, how shared practices
emerge and how communities evolve […]” being able “to understand better if,
when, how and why such communities use or do not use technologies” (Huysman
& Wulf 2005, 82).
Recently, Bourdieu’s view on social capital has become more widely
discussed, having been marginalized under the “Putnam boom”. Pierre Bourdieu
receives social capital as an aspect of the (re-) production of power, for him,
power is inherently bounded to controversial social activities. While Putnam only
peripherically addresses such vertical dimensions and power relations and
conceptualizes social capital with collective values and societal integration,
Bourdieu's approach starts from the viewpoint of actors engaged in a struggle in
pursuit of their interests (Siisiäinen 2000.)
After having cleared some of the basic conception to interprete regional
networks, in the following chapter Bourdieu’s concepts of capital and habitus, two
of his main figures in his practice theory, will be presented in more detail.
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3 The concepts of capital and habitus by
bourdieu
Østerlund & Carlile (2005) refer to traditional sociological scholars as
Bourdieu (1977) and Giddens (1979) as the groundwork of recent practice
theories. In order to compare the relational issues in recent practice theories
Østerlund & Carlile create a framework of several attributes. One of the identified
attributes are power issues. They state that sociologists and anthropologists
influenced by Marxist views as Bourdieu held the assumption that “the most
important forms of action or interaction for analytical purposes are those that take
place in asymmetrical and unequal power relations.” (p. 94)
The notion of power relations subsequently leads to the notion of conflictive
relations. Although early emphasised by Jean Lave (1993), this standpoint has not
very often been explicitly referred to in the CoP- Discussion. Putting the
relational aspect to situated action, she noted that uniformity of knowledge or
belief of a set of people must not be taken for granted. Rather different
knowledge, experience and interests from other situations are likely to come to
conflictive situations and relations in other practice situations.

3.1 Forms of capital
At the centre of Bourdieu’s theory there is reproduction of classes by means of
production of meaning (Bourdieu 1980, 1986). In his research he pointed at
social connections to be a matter in the reproduction of classes. He concluded that
the investment in connections within an elite club can be a form of social capital
to be transferred back into economic capital. In his understanding, social capital is
“the aggregate of the actual and potential resources which are linked to possession
of a durable network of more or less institutionalised relationships of mutual
acquaintance and recognition” (Bourdieu 1986, 248.) The access to specific
durable connections may open the doors to important resources.
In this reception of the term, social capital is a personal asset providing
advances to those individuals or groups that are connected. This is a significant
difference to the perception of the concept by Coleman and Putnam, who
construct social capital as networks of trust, solidarity, and reciprocity of
homogenous communities with common interests and shared values.
In contrast, Bourdieu described social capital in the context of other forms of
capital, i.e. cultural, economic, and symbolical capital. In his conception,
economic capital is directly convertible into money and may be institutionalized
in the forms of property rights. Cultural capital is divided up into three states : 1.
embodied in the individual person, i.e. incorporated in the habitus. The habitus
will be outlined later. The second state equalizes to human capital and skills. 2.
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objectified in cultural goods, 3. institutionalised as educational qualifications or
academic credentials. Cultural capital is convertible on certain conditions.
Bourdieu argued that all capital forms have to be considered to get a complete
picture of economic life. By the differentiation of the forms of capital he
challenged economic theory for the narrow focus on economic capital. By this he
argued against the reduction of the whole set of exchanges simply to those
monetary ones, which are based on the self-interested maximization of profit,
whereas all other forms of capital are perceived as non-economic and thus
economically irrelevant. He advocated a general science of the economy of
practices to examine capital (i.e. power) in all forms of appearance.
Bourdieu perceived the social world as a plurality of social fields. In these
fields the forms of capital are to define the positions and possibilities of the
singular actors in these fields. Each field has an own profile depending on the
proportionate importance of each form of capital within it: “The structure of the
field, i.e. the unequal distribution of capital, is the source of the specific effects of
capital” (Bourdieu 1986). And thus the forms of capital under control of various
agents in a field are trumps that define the chances of holding and reproducing the
given position.

3.2 Habitus
Considering Bourdieus sociology as one of social practice, the category of
habitus is at the core of it (Krais & Gebauer 2002). It describes a paradigm shift in
the social sciences, as such, the turning away from the conceptions of social
activity as a result of conscious decision-making and social activity solely as
obeying rules: "I developed the concept of 'habitus' to incorporate the objective
structures of society and the sub-jective role of agents within it. The habitus is a
set of dispositions, reflexes and forms of behaviour people acquire through acting
in society. It reflects the different positions people have in society, for example,
whether they are brought up in a middle-class environment or in a working-class
suburb. It is part of how society produces itself. (Bourdieu 2000, 19)
Habitus stands for principles of perception and thinking, principles of
reasoning and evaluation being societal formed. Habitus is the embodied social
(Bourdieu & Wacquant 1996, 161). As such, habitus is a social constituted system
of structured and structuring dispositions, acquired by practice, and constantly
focussed on practical functions (ibid. 154).
The concept of habitus can explain inter-action processes between different
milieus. A person entering a new, unknown milieu is not expected to show an
already perfect constructed habitus. But what he is supposed is to bring in a
convertible habitus. By participation, the actor engages with the circumstances of
the “game”. Thus, the actor accepts the interaction like the rules of a game, its
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preconditions, assignments and goals. Without this form of commitment, society
would appear absurd, because there is no basis for a negotiation of meaning.
Participation thus means inserting countless acts of recognition, investing
resources, working hard to understand the explicit and the tacit rules and the
positions of other people. All this requires a long process of learning (Krais &
Gebauer 2002, 61-62.) As a “structuring structure”, the habitus, can be seen as a
web of dispositions, absorbing and orienting experience. The habitus thus is a sort
of interaction culture, influenced by class and power relations, but also dependent
upon the (un-) consciousness of the actors.
Using Bourdieu´s theory for the interpretation of regional networks
emphasized the “outside” factors at work, which may be helpful to explain
conditions and limitations of regional networks without pushing aside their
possible advantages.

4 Research Method
The research method used to analyse the usability network was strongly based
to the “paradigmatic model” according to Strauss and Corbin (1990), which was
combined to a classical interview-based hypotheses-testing procedure.
A heuristic model was used to commonly identify the research focus. In the
model, focal actors’ activities meet in an autonomous network. Regional networks
as frames of focal actors’ activities compete with, combine with or separate form
other network structures, especially associations and entrepreneurial nets (e.g.
bidding consortiums). Communicative or commercial relationships, for which a
regional network has been an initial frame or motivation, were interpreted as
indicators of potential sustainability, without the relations being defined more
closely a priori.
Based upon this model, hypotheses were developed as a resource for reflected
participation of the interviewers in the interview situation, not as to-be-tested
propositions like in behaviourism. The hypotheses were completed iteratively and
validated in ongoing adjustment by means of the analysis of collected empirical
data.
A half-standardized questionnaire was set up intended to motivate a strong
influence of the persons interviewed upon the interview. Interviewees’ emphasis
diverging from the hypotheses was accepted. Starting from document analysis
(member lists etc.) the interviews were organised, executed and recorded (if
permitted). The interviews were transcribed in paraphrases, conserving
argumentation patterns.
The 20 interviewees were, besides the organizers, entrepreneurs and employees
of SMEs, one agent of regional business development, and officials of concurring
networks. Qualitative data interpretation was carried out using a combination of

76

methods: As a first step, codes commenting on hypotheses were identified.
Ongoing research then elicited remarks that had not been addressed by the
interviewers when defining the hypotheses. An additional level was finally
identified through semantic conspicuties uncovered in the interviewees’ responses
and narratives.

5 Empirical evidences
The creation of the regional usability network was first initiated in 2002 by
three colleagues of a research institute in the Rhineland area that came up with the
idea to promote the knowledge transfer between research and local firms in the
field of usability engineering. The three colleagues are now members of the
managing committee of the usability network with two other regional firms and
are responsible for organizing the different network activities. The main activities
of the usability network are events that take place regularly two to four times a
year. These events are organized in form of meetings on which researcher and
representatives of local firms come together to discus about different usability
engineering topics. The meetings take place in the evening in an ancient castle on
the campus of the research institute. Usually the meetings are launched by an
introductory lecture on a specific usability topic by a prominent guest from
industry or research. After the lecture the participants have the possibility to
discuss about the lecture, before going on to the more informal part of the event
which consists of small-talk accompanied by sparkling wine and canapés served
in the special atmosphere of the ancient castle.
The first event was held in 2002 and 500 invitations where send off via a
mailing list from the regional chamber of commerce to potentially interested
regional actors in the field of usability engineering. Since that, the number of
participants for each event varies between 40 and 15 persons.

5.1 Reciprocity requires dispositions for negotiation of meaning
Organizers of regional networks may have different perspectives and motives.
Besides mutual support and a shared understanding of a professional field, they
can aim at other motives, according to Bourdieu´s approach, for instance, power.
Therefore, one can look, if common activities are organized according to power
reproduction motives.
In the given network, a part of the invitations was sent to persons of the
personal networks of the organizers. Thus the events were used to strengthen
existing personal ties. If these invited persons attended the event or not, the
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invitations eased the sustaining of relationships of the focal actors. They could
combine private and common interests, other members could not.
Another strong motive of the organizers was the possible acquisition of
projects. In some cases there has been success of these efforts. Yet, such motives
were not directly communicated to other participants. Instead the accentuation of
reciprocity was presented as the main target “outward-bound”, whereas within the
inner circle of the organizers and their personal network partners self-interests
were not hidden. To the outside, a different self-image was transported than to the
insiders.
But how could the focal actors know before hand about promising images to be
presented outside? This can be explained by Bourdieu´s concept of habitus: the
relational perceptions between industry and academia were mediated by
differences in habitus, which allowed for mutual anticipation and ongoing
negotiation of meaning.

5.2 Social capital is constituted more easily by the social
powerful
Some external participants raised the claim of receiving support by the
research institute by means of getting perfectly elaborated “best practices” free of
charge, which conflicted with the interests of the majority of the organizers to
reduced preparation efforts for the events and keep their basic competencies
“sticky”.
Some other external participants demanded to focus more on the actual practice
of SMEs regarding the content of the presentations and the organisation of the
events, for example, using workshops and focussing more on a defined target
group. This critique does not succeed, as it demanded more from the focal actors
without rewarding them.
In social worlds, interests seldom exactly coincident. But interests may be
interpreted by actors allowing for a common production of mutuality. But such a
state of mutuality in interests is only possible, when actors are not fully excluded.
In the given case, a network has mainly emerged among the focal actors, while
their relation to visitors was not of equal inclusion.

5.3 Even merely staged activities may contribute to social
capital
Another motivation of some organizers in the beginning of the activities was to
improve their reputation in their own institute. At this time, they had just started
their jobs at the research institute and needed to produce more visibility of their
activities. The activities around the regional network thus were directed in part to
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the institute. Even when pronounced goals of regional network building, i.e.
reciprocity, shared meaning, and mutual support remained very limited, on behalf
of the visibility and reputation, there could be benefits.
Another example of staging came from an organizer, who was an external
entrepreneur and engaged in usability issues for large firms. On the occasion of
one event, he brought with him colleagues of this firm. Thus, he could
demonstrate his social and cultural capital. Although he was friend with some of
the researchers, he used the network event as a representative surrounding to
bring people together.

5.4 Common dispositions ease the access to situated and tacit
knowledge
Motivations of participants can roughly be divided by the mode of the
acquaintanceship to the organizers: Those, who did not know the organizers
before their attendance to the events, were mainly attracted by the topics. Those,
who were familiar to the organizers, e.g. former colleagues, business partners and
friends, mainly stressed communication in the second part of the event as a major
motivation of participation in the events.
Some individuals appreciated to talk to their former colleagues on both
professional and private issues. In contrast, participants who did not know any
organizer did not like the atmosphere, but often bemoaned that presentations and
discussion were too academic. Thus, acquaintanceship to the organizers
represented cultural capital that eased the access to situated and tacit knowledge
on the events. In contrast, the participants from SMEs found it difficult to get into
discussion or derive valuable insights from it.

6 Conclusion
In this paper, Bourdieu’s theory was used for the interpretation of empirical
research conducted on a regional network. While the especially Robert Putnam´s
reception of the social-capital concept has become identified with the thesis that a
high level of social capital automatically emanates positive effects on community
building and knowledge sharing, the application of Bourdieu´s Marxist view is
useful to catch problematic aspects of social capital more sharply.
Bourdieu´s concept of social capital refers to his understanding of economic
and cultural capital. All these capital forms are to define the positions and
possibilities of actors in social fields. Thus, power relations can be defined by the
ability of mobilising the different capital forms. With the related habitus concept
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Bourdieu explains the interaction between actors entering different fields and
milieus.
Bourdieu’s theory shows social relations as connected with resources issues.
Mutuality thus stems from the resources the actors are willing to invest for a
common negotiation of meaning. Adopting this view, social capital is constituted
and accumulated by actors in relation to their access to resources.
Applying Bourdieu´s theory, it was possible to focus on power relations and
understand problematic aspects in the activities aiming at bridging between
regional entrepreneurs and scientists in a regional network. This critical view,
however, does not necessarily focus upon a “dark side of communities”. In
contrast, it can be useful to elaborate the preconditions for a common
understanding and functioning of mutuality. The detection of such contextual
preconditions can be extremely important in order to improve the performance
and sustainability of regional networks.
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1 INTRODUCTION
The concept of inter-firm network, i.e. a group of related organizations that
partner and/or cooperate with each other in order to provide expanded products
and services, in our opinion fits nicely with the Grid computing concept of
coordinated resource sharing in dynamic, multi-institutional virtual organizations
[14]. Effective, ICT-enabled cooperation among enterprises and other institutions
calls for seamless interoperability and strong security at each layer involved, from
the lower network-level protocols up to the application-level data-model.
Virtualization and standardization are of paramount importance to overcome the
differences in models, processes and tools adopted by each enterprise, for
example regarding the key issue of identity management. By leveraging upon
service orientation, federated security and dynamic provisioning of resources,
modern Grid middleware has the potential to enable scalable, flexible, yet
controlled information and service sharing across s enterprise boundaries.
Unfortunately, this Grid vision has only been partially realized by currently
available Grid architectures. To fill the gap between aspiration and practice in
Grid computing, the application of Semantic Web technologies both on and in the
Grid has been advocated [7]. Semantic Web gives to the Grid a standard ontology
language for information interchange, while the Grid provides the Semantic Web
with an extensive and flexible middleware platform for heterogeneous
resource/service integration. Semantic Grid architectures should enable automatic
location, selection, employment, composition, and monitoring of services. To
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establish a framework within which computer-interpretable service descriptions
are made and shared, W3C is developing OWL-S [16], which is an OWL-based
Web Service ontology supplying a core set of markup language constructs for
describing the properties and capabilities of Web services in unambiguous form.
In this context, our research and development efforts focus on making it easier
to design, configure, deploy and maintain semantically enriched service-oriented
applications. The peculiarity of our approach lies into a flexible peer-to-peer
overlay network architecture, which improves the performance of semantics based
service discovery while maintaining a high degree of node autonomy and fault
tolerance. Recently, there has been an increasing interest for a possible
convergence between the Grid and Peer-to-Peer (P2P) technologies [13], to the
purpose of progressing beyond traditional client/server approaches and centralized
service provisioning, and of developing robust and highly decentralized,
knowledge-based Grid systems.
The application of the peer-to-peer paradigm to the problem of service sharing
and discovery could allow for greater flexibility and robustness with respect to
what it can be achieved with industrybacked centralized registries such as the
Universal Description, Discovery, and Integration (UDDI) project [22].
Notwithstanding their ample technical features, and the outstanding commercial
weight of their maintainers, their centralized nature exhibits evident shortcomings
in terms of rigidity, faulttolerance and performance. Our Peer pattern [4] has been
defined to cope effectively with the needs of Virtual Organizations (VOs), i.e.
network-enabled, transitory communities made of individuals and institutions,
which are mostly related to information and service sharing/discovery, resource
scarcity as well as security and trust. In a Peer-based distributed system, i.e. peerto-peer network, all nodes have the same structure (regardless of the type and
quantity of local resources) and are not only potential users but also potential
resource providers.
We applied the Peer pattern to realize the Service-oriented Peer-to-Peer
Architecture (SP2A) [5], a lightweight framework for the development of serviceoriented peers for efficient and robust Grid environments. In writing the
functional and technical specification of SP2A, we considered the ServiceOriented Architecture Reference Model (SOARM) proposed by OASIS [21]. In
particular we respected the principle that a service is a set of functionalities
provided by one entity for the use of others, and it is invoked through a software
interface but with no constraints on how the functionality is implemented by the
providing entity.
A service is opaque in that its implementation is hidden from the service
consumer except for (1) the data model exposed through the published service
interface, and (2) any information included as metadata to describe aspects of the
service which are needed by service consumers to determine whether a given
service is appropriate for the consumer’s needs. Consistent with the axiom of
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opacity, a service consumer cannot see anything behind the service interface and
does not know if one service is actually consuming and aggregating other
services.
SP2A allows to share services which implement the mechanisms for managing
the resources provided by each peer (e.g. computational power, storage, contents,
sensors). Currently, these services are implemented as Web Services, and expose
both WSDL and OWL-S interfaces. Remote services can be searched using
different strategies, which are illustrated in this paper. The most significant is
SDDM, i.e. semantic discovery with distributed matching. As we demonstrate
with experimental results, the matching process of semantic profiles is timeconsuming. For this reason, it is unreasonable to use a single server to collect all
service profiles and perform matching analysis with requested profiles.
Distributing service knowledge and computational workload among peers is the
key concept of the SDDM solution provided by SP2A.
Logistics is a natural application for the service sharing model proposed by
SP2A. Logistics is the geographical repositioning of raw materials, work in
process, and finished inventories where required at the lowest cost possible,
through the integration of information, transportation, inventory, warehousing,
material handling, and packaging. In this context, we participate to a regional
project named STIL (“Strumenti Telematici per l’Interoperabilità delle reti di
imprese: Logistica digitale integrata per l’Emilia-Romagna”, i.e. telematic tools
for inter-firm networks interoperbility: digital logistics for the Emilia-Romagna
region).
The paper is organized as follows. Section 2 illustrates two strategies for
resource sharing based on the semantic approach. Section 3 describes the
implementation of the SP2A framework as a Java API. Many details are given
about two basic modules, i.e. the Semantic Extractor and the Semantic Matcher,
along with their performance evaluation. Section 4 discusses related work in the
Semantic Grid research field. Section 5 illustrates our background and the STIL
project, to which we contribute with SP2A. Finally, an outline of open issues
concludes the paper.

2 DEPLOYMENT AND DISCOVERY OF
RESOURCE PROVISION SERVICES
The SP2A framework allows users to share their resources, i.e. publishing local
Resource Provision Services (RPSs), as well as locating and interacting with
remote ones. SP2A design is based on the Peer pattern [4], which defines a set of
modules and their interactions. The most important module is the Router, which
defines the rules for addressing, filtering, sending, and receiving messages. Most
of the peer operations, such as publication, search and delivery of resources, rely
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on the Router. Resource sharing in SP2A can be summarized by the following
three phases.
1. When a resource is published, the description of its Resource Provision
Service, including information such as security requirements, is made
available to the Router. On resource discovery, (possibly complex) user
queries are delivered to the Router. Messages for other peers are the third
kind of input a Router can receive.
2. Based on the received input, the Router creates new messages and computes
their destination.
On resource discovery, queries can be either syntactically or semantically
evaluated. This process can affect the computation of next destination peer.
3. The Router sends query-related messages to the computed destination.
Consumers are allowed to check if a discovered RPS is available, if it
performs a certain function or a set of functions, if it operates under
specified constraints, and if it can be invoked through a specified means,
including inputs that the service requires and outputs that will form the
response to the invocation. Capturing service functionalities is a difficult
goal to achieve. This aspect needs to be expressed in a way that is generally
understandable by service consumers, but able to accomodate a vocabulary
that is sufficiently expressive for the domain for which the service provides
its functionalities. This may include, among other possibilities, machineprocessable interfaces. All RPSs expose an interface which specifies how to
access its functionalities. This information should be represented in one or
more standard, referenceable formats. The service interface prescribes what
information needs to be provided to the service in order to exercise its
functionalities and/or the results of the service invocation to be returned to
the service requester [21]. In particular, SP2A allows to define RPS
semantics, which are the shared expectations associated with the resource.
RPS consumers perceive the semantics as broken in three main parts: the
data model, the process model, and the behaviour. The latter is the intended
real world effect of using a RPS. Semantic description of RPSs allows for
fine-grain tuning of the discovery process, which should be efficient, fault
tolerant, scalable and autonomic.

2.1 Semantic Discovery of RPSs
The Router allows the user to choose among the following strategies for
searching remote RPSs:
• <attribute, value> discovery with distributed matching (AVDDM)
• semantic discovery with local matching (SDLM)
• semantic discovery with distributed matching (SDDM)
In the first solution, AVDDM, the keyword set provided by the user, possibly
filtered (using Boolean analysis) by a Syntactic Extractor, is propagated in the
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network. Any other involved peer activates its Syntactic Matcher to find local
RPSs which syntactically match with the received keyword set. In the second
solution, SDLM, the Semantic Extractor module builds a small ontology from the
textual query issued by the user. For each class of the ontology produced by the
Semantic Extractor, the Router sends an <attribute, value> syntactic query, and
the Semantic Matcher compares discovered RPSs with a locally produced
semantic Profile.
In the third solution, SDDM, the Router propagates the semantic Profile of the
required RPS. Any other involved peer activates its Semantic Matcher to find
local RPSs which semantically match with the received Profile.
Figure 1 and 2 illustrate, respectively, the SDLM and SDDM strategy in the
same unstructured supernode network scenario.

Figure 1 – Semantic discovery with the SDLM strategy.
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Figure 2 – Semantic discovery with the SDDM strategy.

To compare the duration of a search process based on the two strategies, we
define to(nw) as the time for extracting the ontology from a nw-words query, tom(n)
as the time for syntactically matching n RPSs with the required ontology, and
tpm(n) as the time for semantically matching n RPSs with the required Profile.
For simplicity we suppose that, for a given network topology, the path
followed by a query is the same for both SDLM and SDDM strategies. Thus,
propagation time can be neglected because it is the same for both approaches, and
we can define semantic discovery time as:

tSDLM = to(nw) + tdom(ntot) + tpm(nom)
tSDDM = tdpm(ntot)
The d stands for „distributed“, as ontology matching in SDLM and Profile
matching in SDDM are concurrently performed among involved supernodes.
Conversely, Profile matching in SDLM is performed by the query initiator peer,
after the „pre-filtering“ process realized by the distributed ontology matching,
which reduces the number of service to compare with the Profile. Depending on
the behaviour of tom(n) and tpm(n), SDDM is more or less convenient than SDLM.
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3 SYSTEM IMPLEMENTATION
The SP2A framework has been implemented as an open source Java
middleware, illustrated in figure 2, which includes four components providing
interfaces and classes for managing the main aspects of the service-oriented peers:
state, group, security, and rps (the latter is the acronym of resource provision
service).
Peer-to-peer connectivity is based on JXTA [23], i.e. Sun’s open initiative.
Each RPS is implemented as a Web Service, and exposes both WSDL and OWLS interfaces which are collected in a JXTA advertisement.
JXTA-SOAP [8], an official JXTA-related project we are currently managing,
is the core of our SP2A system. JXTA-SOAP allows to share Web Services in
JXTA peer-to-peer networks. Recently, we provided JXTA-SOAP of Web
Service Security (WSS) support. We are now planning to extend the package to
support the Web Service Resource Framework (WSRF), to make JXTA-SOAP
comparable with current state of the art middleware for Grid architectures based
on Web Services, i.e. Globus Toolkit 4 [1], with the added value of native peerto-peer support. Moreover, SP2A adopts several third-party packages for text
analysis, ontology extraction and semantic matching of service profiles. In the
following we illustrate how these packages have been used to implement the
modules which allow for semantic discovery of resources in SP2A.

3.1 Semantic Extractor
The Semantic Extractor (SE) module generates an ontology from a textual
descriptions of the desired services. The SE is made of three sub-modules: the
Information Extractor, the Word Disambiguator, and the Ontology Creator.
The Information Extractor uses GATE [18] to produce a Corpus which can be
analyzed by a language-specific Tokenizer, exploiting a Gazetteer to perform
syntactic text analysis and to extract nouns, adverbs, conjunctions, etc.
Syntactical and structural information produced by the Information Extractor
are then filtered by the Word Disambiguator, which is an implementation of the
algorithm proposed by Navigli and Velardi in [19]. The Word Disambiguator uses
WordNet [10] and JUNG [2] to create semantic graphs, which represent words (as
nodes) and relations between words (as weighted arcs). For each given ambiguous
word a semantic graph is built, connecting the word to its hypernyms, meronyms,
holonyms and hyponyms. To disambiguate a word, the algorithm starts from the
corresponding graph and tries to connect it to non-ambiguous word graphs. If an
ambiguous word leads to many non-ambiguous words, the algorithm chooses the
path with minor weight. Conversely, if an ambiguous word cannot be related to
any non-ambiguous word, the algorithm chooses the meaning which is more
frequently associated to the word (WordNet classifies word meanings based on
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their usage frequency). Weights can be assigned using several policies. We chose
to assign the same weight for all kinds of relations, and to increase weights at
each hop (starting from the root of the graph with w=1). The Ontology Creator
extracts ontologies from semantic graphs built by the Word Disambiguator, based
on an algorithm which considers hypernymy (“is a kind of”) relations. To avoid
excessive depth of the resulting class tree, the Ontology Creator searches for
common superclasses, and for class relations. In details, for each word, the
hypernym sequence is compared with those of other words, searching for the
common terminal string with the greatest number of hypernyms; the chosen
superclass is the the first hypernym of the common terminal string. Moreover, for
each discovered superclass, the hypernyms sequence is compared with those of
other classes; further superclasses are chosen with the same procedure in previous
step, paying attention to recursiveness. The process can be computationally
expensive, depending on the total number of words nw in the initial text provided
by the user to the Semantic Extractor.

3.2 Semantic Matcher
As described in the previous section, semantic matching can be local to the
query originator, once it has received some responses, or distributed across the
supernode network. In the latter case, JXTA ResolverService uses the Semantic
Matcher (SM) instead of the default syntactic matcher. The SM looks for OWL-S
descriptions among discovered service advertisements, comparing them with an
OWL-S Profile generated upon user inputs. The SM returns a result list, ordered
according to the Similarity Degree [16] of each discovered service with the
reference profile. The user can specify one or more constraints while creating the
semantic description of the desired service, such as taxonomy classification (e.g.
UNSPSC), input or output types, preconditions or a global matching degree. A
OWL-S Profile is created, which can be incomplete if the user does not define all
service parameters. The more the OWL-S description is detailed, the more the SM
is selective, at the risk of too many false negatives. Conversely, an incomplete
OWL-S description can generate many unacceptable results (false positives).
To measure the usefulness of a service the SM compares the so-called IOPE
parameters (i.e. input, output, precondition, and effect) among wanted and
discovered OWL-S Profiles. The result of matching operation is a complex object
called matching degree, which also considers the conformity of discovered
services to the desired Service Category.
Profile parameters values refers to an OWL ontology set, thus they can have
the following matching degrees:
1. Equivalent(P1,P2), if parameter values are equivalent, i.e. they define the
same concept; the equivalence between two concepts is not limited to “is the
same as” relation, because equivalent classes can have different names;
2. Subsume(P1,P2), if one parameter value generalizes the other;

89

3. Fail(P1,P2), if parameter values are not related.

3.3 Performance Evaluation
With reference to the strategies defined in the previous section, we illustrate
the results of the experiments we performed to measure the performance of
Semantic Extractor and Matcher modules.
We premise that, in current SP2A implementation, the time for syntactically
matching n distributed RPSs with the required ontology is very short, thus we can
assume tSDLM = to(nw) + tpm(nom), where to(nw) is the time which is necessary to the
Semantic Extractor for extracting the ontology from a nw - words user query, and
tpm(n) is the time in which the Semantic Matcher implementation matches n RPSs
with a required Profile.
The semantic richness of the ontology produced by the Word Disambiguator
depends on nw. Generally speaking, the more the number of words forming the
user query, the more the richness of the ontology. On the other side, nw affects the
duration of the process, as illustrated in the figure 3.

Figure 3 – Time behaviour of the ontology extraction process.

We observe that to increases linearly with the number of words nw (a typical
value for nw is 5). The Profile matching process returns an ordered list of services,
through a semantic similarity measure. The duration of this process depends on
the number n of service to order, and on the complexity of the Profile. We
considered three cases: Profiles with only one parameter (the Service Category),
Profiles with three parameters (Input-Output), and Profiles with complete service
description (IOPE full). Figure 4 illustrates that tpm(n) has a linear shape, whose
angular coefficient increases with the Profile complexity.
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Figure 4 – Time behaviour of the profile matching process.

These results suggest that semantic Profile matching should be distributed in
the overlay network, to avoid heavy workload on the query initiator peer which is
already charged by disambiguation tasks. Thus the SDDM strategy should be
preferred to the SDLM, in particular for supernode networks, where leaf nodes in
general lack of computational power and storage. To this purpose, we are
studying a possible refactoring of the JXTA routing package, to make it easy to
support different routing strategies, and in particular the SDDM-based strategy.

4 RELATED WORK
After the introductory work of De Roure et al. [7], several steps have been
made in the Semantic Grid research field. The Global Grid Forum has established
the Semantic Grid Research Group (SEMGRID) [15] to track Semantic Web
community activities and advise the Grid community on the application of
Semantic Web technologies in Grid applications and infrastructure, to identify
case studies and share good practice.
One of the most important topic is the choice of the language for semantic
annotation of Grid services. SP2A adopts OWL-S [16], but other solutions are
available. The Web Services Modeling Framework (WSMF) [11] is an alternative
approach for semantically annotating Web Services, aiming at resolving
interoperability problems faced by Web Service composition. Its main elements
are: ontologies, goal descriptions, elementary and complex Web Services, and
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mediators. WSFM is an extension of the Unified Problem-solving Method
Development Language (UPML) [12], which has been developed to describe,
implement and semi-automatically reuse knowledge-intensive reasoning systems
based on libraries of generic problem-solving components. UPML is also the
basis of the Internet Reasoning Service (IRS) [9], which provides a means for
ontology-based Web Service selection using reasoning.
In the peer-to-peer context, Crespo and Molina [6] propose that node
connections be influenced by content, so that semantically related nodes are
clustered together, forming a Semantic Overlay Network (SON). In a SON
system, each query is processed by identifying which SONs are better suited to
answer it. Then the query is sent to a node in those SONs and forwarded only to
the other members of that SON. Our approach is completely different, because
SP2A peergroups are userdriven, not self-organizing. Moreover, in SP2A queries
are propagated in a particular peergroup only upon user decision, otherwise they
are routed in the main group.
Our solution can be compared to the one proposed by Nakauchi et al. [17],
whose key mechanism is query expansion at nodes that receive the query. In
details, a searcher issues a query which indicates several keywords. This query is
flooded (forwarded to all neighbors) with a certain TTL (time to live). A node
which receives a query performs query expansion using its local KRDB, i.e. a
thesaurus which keeps some information about the data items stored locally in the
node. An interesting metadata-based P2P infrastructure for educational purposes
is provided by the Edutella Project [20]. Edutella Peers use JXTA P2P primitives
to form the Edutella Network, in which they can share and retrieve services. The
Edutella Query Exchange Language and the Edutella common data model provide
the syntax and semantics for an overall standard query interface across the
heterogenous peer repositories for any kind of RDF [3] metadata. Edutella
wrappers are used to translate queries and results from the Edutella common
format to the local format of the peer (e.g. RQL, TRIPLE, SQL, dbXML,
AmosQL) and vice versa.

5 DSG AND THE STIL PROJECT
The research activity of the Distributed System Group (DSG) at the
Information Engineering Department of the University of Parma mainly focuses
on service-oriented architectures, Grid computing, peer-to-peer architectural
models, and multimedia streaming in wired and wireless networks. The DSG is
involved in several projects, both national (STIL and FIRB Web Minds), and
international (EU Multi-Knowledge).
In this section, we shortly illustrate the STIL project (“Strumenti Telematici
per l’Interoperabilità delle reti di imprese: Logistica digitale integrata per
l’Emilia-Romagna”, i.e. telematic tools for interfirm networks interoperability:
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digital logistics for the Emilia-Romagna region). In STIL, logistics is considered
in the context of interactions between providers and consumers of products and
services in the e-market place. STIL’s final purpose is to create a region-wide
Virtual Logistic Pole (VLP) providing Enterprise Application Integration (EAI),
for both business to consumer (B2C) and business to business (B2B) applications
to manufacturing firms, transportation carriers and logistic hubs.
The concept of value-chain is applied not only to the providers-producers
chain, but also to public interext, with particular emphasis on process observation
and optimization for environment and quality of life safeguard.
STIL defines an ICT infrastructure which offers mechanisms and policies for
the semantic integration of applications (eServices) which realize stategical
features for the value-chain. An eService is a software entity deployed by a
service provider across the Internet. eServices can be statically selected by
subscribing off-line contracts, or dynamically discovered using several
approaches (for example, the SP2A approach). Obviously, an eService can be
selected not only for its functionalities, but also for the quality of service (QoS) it
guarantees.
From the technological point of view, eServices are implemented with Web
Service technologies. By focusing solely on messages, the Web Service model is
completely language, platform and object model-agnostic. A Web Service can be
implemented using the full feature set of any programming language, object
model, and platform. A Web Service can be consumed by applications
implemented in any language for any platform. For these reasons, STIL system
developers are able to independently implement services using their favourite
languages and tools, and to choose among several deployment architectures,
either client/server oriented, such as Tomcat, or peer-to-peer oriented, such as
SP2A.

6 CONCLUSIONS
In this paper we illustrated our approach to the semantic discovery of services
in peer-to-peer based inter-firm Grids. We illustrated two discovery strategies for
the Router component, i.e. Semantic Discovery with Local Matching (SDLM),
and Semantic Discovery with Distributed Matching (SDDM). We described the
implementation and performance evaluation of their basic modules, and
demonstrated that SDDM is the best solution because it evenly distributes service
information and computational workload among all peers.
We are currently working to the implementation of the SDDM strategy, which
introduces ontologybased functionalities at the overlay network level and thus
requires JXTA modifications to enable semantic query matching on supernodes
(i.e. routing peers). An additional goal is related to the investigation of automatic

93

service orchestration for SP2A based on semantic discovery and inputoutput
matching.
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1 INTRODUCTION
Rural areas continue to be a disadvantaged population in the Information
Society. In the United States, for example, the rural-urban gap in basic Internet
access is closing but a new gap in broadband access has opened (Bell, Reddy, &
Rainie, 2004; NTIA, 2004). As in many developed countries, this has led to a
concerted effort throughout the U.S. to increase access to broadband throughout
rural America, using both wired and wireless platforms (Pigg & Crank, 2005).
While providing the basic technical means of access is an obvious and important
first step that has received most of the attention to date (Strover, 2003), access
alone is not enough. Rural areas lag behind urban ones in broadband access even
after adjusting for urban-rural demographic differences (Prieger, 2003). Education
and income are significant factors when explaining household-level urban-rural
differences in Internet adoption (Mills & Whitacre, 2003). In addition, rural
residents tend to be older, make less money, and attain a lower level of education
when compared to urban residents, factors that may also limit broadband adoption
(Bell, Reddy, & Rainie, 2004). These findings suggesting that infrastructure
improvements alone may not be the answer to closing the urban-rural broadband
divide. Despite this, in the U.S., the public sector has begun to subsidize the
extension of broadband access to rural homes through grants to rural broadband
providers, funded by the Rural Utilities Service and other federal and state
initiatives (Pigg & Crank, 2005; Pittman, 2002). But will these investments
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stimulate broadband adoption and improve rural life or should resources for
broadband development be directed elsewhere in rural communities?
In this short position paper, we suggest that one way to improve the adoption
and use of broadband in rural areas is take a cluster approach. We suggest that in
order to achieve ubiquitous access and the social and economic benefits it may
convey to rural residents, policy makers should concentrate on ensuring
broadband adoption by businesses in rural communities. Recent research suggests
that the most important correlate of dial-up Internet adoption in rural homes is
Internet usage in the workplace (Hollifield & Donnermeyer, 2003) and this
appears to hold up for broadband as well (LaRose et al., 2005; LaRose et al.,
2006). And, within the business community, we argue that for many of the same
reasons that regional clusters seem to convey competitive advantages on their
members, cluster members are more likely to gain from their use of broadband.
Positive experience with broadband at work can then stimlate take-up at home.

2 RURAL BUSINESS CLUSTERS AND GAINS
FROM BROADBAND
Since exposure to broadband Internet connections in the work place is the
“prime mover” in this scenario, the question becomes how to stimulate their
adoption by rural businesses. We propose that the adoption and use of broadband
in rural communities will be more successful when it occurs within the context of
a well-functioning regional cluster. A considerable literature has focused on the
pivotal role of business clusters found in cities and regions as drivers of economic
health (Porter, 1990). Clusters are groups of companies in a common industry
located in the same geographic area, often including a range of supporting players
such as local trade associations, and education and research organizations.
Normally considered an urban or suburban phenomenon, recent work has
explored the value of clusters in rural contexts (RTS, 2003; Gibbs & Bernat,
1996). Rural business clusters have been identified as a key economic
development strategy for rural areas (Rosenfeld, 2001). Examples span the nation,
from an aquaculture cluster on the coast of Maine, to a wood products cluster in
Oregon (RTS, 2003). One important aspect of rural clusters is that they are largely
comprised of small businesses, which has implications for their ability to adopt
and successfully use information and communication technologies.
Despite the disadvantages from limited resources, small businesses may still be
able to benefit from their broadband use if embedded within a well-functioning
cluster (Steinfield & Scupola, 2006). We propose that the combination of
broadband access by rural businesses embedded within a cluster yields greater
economic benefit than rural business use of broadband without the support of a
cluster. The mechanisms through which clusters convey advantage in the use of
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broadband include such factors as enhanced coordination among companies,
learning effects, and trade/export benefits through e-commerce that are enhanced
by client recognition of the cluster even without explicit prior knowledge of
individual businesses. As these advantages become known to rural entrepreneurs
they may be expected to cause further deployment of broadband connections and
inspire innovative business plans and new business creation. In this perspective,
businesses ultimately serve in the role as “change agents” for broadband adoption
by the larger community only if they profit from Internet-based business
innovations. A variety of factors are related to the success of electronic business
(e-business) technologies adopted by small firms (Windrum & de Berranger,
2002) including the size of the organization, its experience with e-business
technologies, in house skills, training, financial resources, management resources,
and the time available to implement new systems (Steinfield and Whitten, 1999).
Support from CEOs, their age, experience, innovativeness, and effective use of
internal and external experts also play a role. Finally, the nature of an enterprise is
also important. Service industries and technology-intensive manufacturing terms
are inherently more likely than others to benefit from network connections, for
example (Windrum & de Berranger, 2002). Relatively new and smaller
information service businesses are especially likely to benefit from Internet
connections (Traxler & Luger, 2000).
Membership in a business cluster can amplify the relative advantage of
broadband connections for rural enterprises. The classical economic explanation
for this phenomenon is that clustering endows certain localities with resource
advantages, such as a pool of trained IT professionals, and the pressure of nearby
competition sparks innovation (Breschi & Malerba, 2001; Pratt, 2000, Porter,
2000). An alternative view is that proximity can stimulate innovation activities
where there is an institutional network that facilitates interactions among firms,
customers, suppliers and knowledge centers (Maskell, 2001; Morgan, 1997).
Proximity also is highly related to the notion of “embeddedness,” whereby social
relations among neighboring firms in a common industry encourage norms of
reciprocity, as well as informational and economic exchanges for mutual benefit
(Granovetter, 1985; Uzzi, 1997). Rural clusters may aggregate around enterprises
involved in producing similar products, enhancing the competitiveness of local
firms, especially regarding their ability to export goods and services outside the
region (Porter, 2004). Similar effects due to proximity may also result from online
associations among firms in disparate industries that are located in a specified
area but organized through online forums in which information and
communication technology applications are discussed (Deakens, Galloway &
Mochrie, 2004; Traxler & Luger, 2000). Finally, there is some evidence to
suggest that firms in a cluster gain more benefit from their use of the Internet,
especially as the cluster itself develops a reputation (Yukawa, 2004; Steinfield &
Scupola, 2006). This may not only arise from the social capital benefits arising
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from proximity and interaction (Steinfield, 2004), but also because the cluster’s
reputation may transfer to the individual members, improving their e-commerce
prospects outside the region (Steinfield & Scupola, 2006).

3 BROADBAND EFFECTS ON CLUSTERING?
Electronic linkages among firms may also stimulate the formation of business
clusters in rural areas that can improve the performance of firms (Porter, 2004)
and boost rural economies. In a global economy, the emphasis in rural economic
development must shift from “smokestack chasing” to cultivating rural
entrepreneurs and the telecommunications infrastructure is an important element
of that strategy (Drabenstott, Novack, & Abraham, 2003). Reliable broadband
connections could allow rural residents to hold down jobs with urban enterprises
while they reside in rural communities, creating new economic opportunities that
can reduce out-migration (Speare, Kobrin & Kinckade, 1982). Such connections
can also link rural entrepreneurs to remote sources of expertise, including former
business partners and research collaborators (Saxenian and Hsu, 2001). However,
there is as yet no reliable evidence that advanced Internet technologies in fact
cause economic development (cf. Pigg & Crank, 2005).

4 CONCLUSIONS AND IMPLICATIONS
Our brief position paper has argued that the degree to which a business is
located within a cluster can affect the success of Internet-based e-business
applications. The clustering phenomenon is also of interest from a policy
perspective since it could provide a cost effective means of stimulating the
adoption of broadband Internet connections by small firms without offering
financial incentives such as tax credits or government subsidized services.
Communities benefit as well as firms from clustering, as both employment and
wages rise among the clustered firms (Gibbs & Bernat, 1997).
Social outcomes and economic ones are intertwined (Laudeman, 2005). Rural
quality of life issues (Kellogg Foundation, 2001) lead to the exodus of young rural
residents, with more educated young adults showing a particularly high propensity
to leave (Mills & Hazarika, 2001). Expanded educational and entertainment
opportunities might stem the out-migration of young rural residents and attract
new residents and enterprises from urban areas. Quality of life issues also have an
impact on relocating firms to rural areas and retaining existing ones (Johnson &
Rasker, 1995). Broadband users are more likely than dial up users to use the
Internet for entertainment and to bank, buy products, obtain the news, search for
health information, interact with government agencies, and search for a job online
than dial up users (NTIA, 2004). So, broadband access might improve social and
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economic conditions beyond levels achievable with basic Internet access.
Broadband networks could attract entrepreneurs from urban areas and stimulate
return migration (Malecki, 2003).
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