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Abstract

In the literature, knowledge transfer is widely emphasized as a strategic issue for firm competition. In this paper, the knowledge
transfer is investigated referring to customer—supplier relationships in industrial districts. The knowledge transfer process is described
and a framework is provided to define the main components of the process. A model is proposed to analyse how a leader firm of
an industrial district can modify the knowledge nature and adopt different types of supply relationship to increase the effectiveness
of knowledge transfer. The model stresses that, when the knowledge transfer has to be fast and reliable between customer anc
supplier, knowledge has to be codified. However, as the codification level increases, knowledge can be easily shared with other
district competitors. Then, the leader firm can also try to control the knowledge transfer by the reduction of the number of suppliers.
Referring to the case of an industrial district, some considerations are made to show the practical implications of the knowledge
control by the district leader firnl] 1998 Elsevier Science Ltd. All rights reserved.
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1. Introduction dealt with by Cohen and Levinthal (1990), who stress
that knowledge transfer is a critical factor for a firm,
In the literature, the organization’s abilities to develop necessary to rapidly respond to changes, innovate and
and exploit specific and critical competencies useful to achieve competitive success.
succeed in a changing market have been the subject of Knowledge transfer is important both within the firm
growing interest (Barney, 1991; Prahalad and Hamel, and between different firms. The success of many com-
1990; Prahalad, 1993). The concept of “core capabili- panies can be based on their ability to transfer the knowl-
ties”, that can be viewed as a set of different production edge embodied in organizational routines from one
and organization skills, multiple and complementary organization unit to another (Szulanski, 1996) as well as
technologies, values and norms, and the ability to man-to improve their capabilities by assimilating new tech-
age them, has been introduced, providing the basis fornology (Gilbert and Cordey-Hayes, 1996). From the
the firm’s sustainable competitive advantage within a inter-organizational point of view, knowledge transfer
particular business (Leonard-Barton, 1992). In this con- has been analysed as a key to explain the nature of the
text, the knowledge has been recognized as the lowestollaboration agreements that can greatly vary from
common denominator that defines a firm’s ability to licensing agreements to research contracts, joint ven-
handle the evolution of its competitive environment and tures, etc. Some studies utilize patent citation data to
uncertainty in general (Kogut and Zander, 1992; Non- track knowledge transfer between firms (Almeida, 1996;
aka, 1991, 1994). Thus, knowledge represents the mainMowery et al., 1996). Other studies analyse the degree
resource upon which competitive advantage is founded,of interaction between collaborating firms, pointing out
and its transfer is widely emphasized as a strategic issuethe relationship between the nature of the knowledge
for the firm competition. In particular, this argument is exchanged and the level of organizational interaction
(Steensma, 1996). The last approach, in particular, can
be used to explain the evolution process of inter-firm
* Corresponding author. relationships in many industrial districts.
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An industrial district is a system of small/medium set of information associated to a meaning by an individ-
firms located in a limited geographic area and devotedual or organizational interpretation process (Huber,
to the different production stages of a specific type of 1991; Weick, 1979). This aspect is the process character-
product. The local specificity has been traditionally con- istic of the knowledge. The interpretation process con-
sidered fundamental for the success of an industrial dis-cerns new or existing information by which both individ-
trict (Piore and Sabel, 1984). However, it has been uals and organizations develop new knowledge (Daft and
observed that in the global competition industrial dis- Weick, 1984). Therefore, to deal with the concept of
tricts can be more vulnerable than large companies, andknowledge it is necessary to separate simple information
that the district survival and development seems relatedfrom information associated to a meaning (i.e. the
to its internationalization and to the growth of a leader knowledge). Finally, from a functional point of view,
firm (Albino et al., 1996). The leader firm’s strategy can all the knowledge owned by individuals or organizations
both influence and be affected by the inter-firm relation- defines their skills and core competencies, respectively,
ships and knowledge transfer which take place within and enable them to carry out some tasks. In fact, every
the district, where customers and suppliers can beskill is always referred to a specific task defined as a
characterized by different levels of integration. When a goal that can be achieved in given conditions (Leplat,
more coordinated and integrated relationship between1990). Thus, when the knowledge to be transferred is
customer and supplier is requested, the transferredanalysed, it is always possible to find a knowledge-
knowledge needs to be codified. However, as the codifi- related task. Then, when the knowledge transfer process
cation level increases, knowledge can be more easilyis analysed, particular attention has to be paid to the
acquired by the other companies of the district, in parti- transferred knowledge-related task (Wathne et al., 1996).
cular by competitors. Then, companies tend to control The knowledge transfer between two or more actors
the knowledge transfer by appropriate strategies. (individuals or organizations) can be defined as the pro-

In this paper, the knowledge transfer process is ana-cess by which the knowledge of one actor is acquired
lysed on the base of a knowledge definition, pointing out by another (Cutler, 1989). It can take place by means of
its peculiar dimensions (Section 2). An analysis frame- different ways, such as interaction of personnel, patent
work providing the main components of the knowledge disclosures, publications, assets and services exchange,
transfer is proposed (Section 3). The knowledge charac-and so on.
teristics and the inter-firm relationships in an industrial These considerations of the concept of knowledge
district are then presented (Section 4). A model to ana- stress that the knowledge transfer process encompasses
lyse the role of a leader firm in the evolution of an indus- two dimensions. As depicted in Fig. 1, the knowledge
trial district is proposed, pointing out the leader firm’'s transfer process can be conceptualized as the combi-
tendency to codify the knowledge to be transferred and nation of two components: the “information system” and
to control the knowledge spread in the district (Section the “interpretative system”, related to an operational and
5). Finally, an example of an industrial district producing a conceptual level of analysis, respectively.
leather sofas in south-eastern Italy is presented, analys- From an operational point of view, the knowledge
ing the evolution of the relationships between the leadertransfer is a communication process with information
company and its suppliers (Section 6). processing activities. The knowledge owned by an actor

(individual or organization), according to its specific

characteristics, can be transferred to another actor by
2. The knowledge transfer process information flows conveyed by appropriate media. The

typology of communication and its effectiveness and

According to the cognitive science, knowledge can be efficiency will depend on the media choice.
defined as an abstract concept that is consciously or

unconsciously built by the interpretation of a set of infor- ! Communication
mation acquired through experience and meditation on i P
the experience itself, and that is able to give its owner a t
mental and/or physical ability in an “art” (Polanyi, 1962, ! Assimilation
1966; Kim, 1993; Kolb, 1984; Johnson-Laird, 1993). I
This definition points out that the knowledge has three I O e
characteristics: the structural, the process and the func—o =>:: Acquisition Application
tional characteristic, which are tightly interconnected. Information I
From a structural point of view, knowledge is formed t Acceptance
by information. However, knowledge is not a simple I PY

aggregate of information: while information, defined as , I _
. . Information System I Interpretative System
a structural set of data, is neutral, i.e. not dependent on
the owner (individual or organization), knowledge is a Fig.1. The components of the knowledge transfer process.
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From a conceptual point of view, the knowledge trans- context and have a common cultural background, cogni-
fer is tightly connected to the concept of learning organi- tive framework and technical expertise.
zation (Gilbert and Cordey-Hayes, 1996; Huber, 1991;
Steensma, 1996). In fact, the information transferred to
the receiving organization is not knowledge, since it 3. An analysis framework for the knowledge
must be submitted to an interpretation process within the transfer
organization itself to become knowledge. This process
depends on the knowledge previously owned by the On the basis of the theoretical model of the knowledge
receiving organization and, in particular, its efficiency is transfer process described above, it is possible to identify
strongly influenced by the receiving firm’'s relative four components of a framework which, describing and
expertise with similar knowledge (Teece, 1977). In parti- influencing the knowledge interaction between two or
cular, learning performance increases when the item tomore actors, can be used for the knowledge transfer
be acquired is related to something which is already analysis. These components are:

known (Cohen and Levinthal, 1990). As a learning pro- o theactorsinvolved in the knowledge transfer process;
cess, the knowledge transfer can be characterized byy the contextwhere the interaction takes place;

various stages, identified by increasing degrees of infor- ¢ the contenttransferred between actors:

mation internalization by the receiving organization o the mediaby which the transfer is carried out;
(Baranson and Roark, 1985). Gilbert and Cordey-Hayes

(1996) have proposed a conceptual framework to track ~Actors Actors of the knowledge transfer process can
the knowledge transfer within an organization. This be considered as either the organizations or the individ-
framework is useful to manage the development of new Y&lS. We adopt the social cognitive approach, which

knowledge within the organization. They identify five VieWS the organization as a social system made of indi-
stages. The first iscquisition related to the simple vidual members who process information and develop

information acquisition from an external organization. knowledge. Henpe, the observat!c_)n of the knowledge
The second iommunicationthat is the step of distri- transfer Process 1S bas_ed.o_n cognitive re_searches focused
buting the information acquired in organization. The on the ways different individuals deal W't.h knowledge.
third is application by which the acquired and com- . Analysmg the _kn_owledge transfer anq Inter-organiza-
municated information is applied in the organization and tional learning within a cooperative relatlonshlp, Wathne
then retained. The fourth iacceptancerelated to the et al.'(1996) suggest some key factors mfluencmg the
individual acceptance of applied information. Finally, ,ﬁ:feecnvfoneos:eoigpeeek:fg;’fig;jfecsha:r?aeré::rge?iimcult?]ré
the fifth is assimilation which represents the process of actgrspin\?olved in the knowledge transfer: “openngss”
cumulative learning involving changes in individuals’ “trust’ and “prior experience”. In the organi.zation Iearn—,
abilities and organization’s routines as a direct result of :

4 ing literature, openness has been defined by different
the use of acquired knowledge. Each of the above Stagesau?thors (Stata, p1989; Badaracco, 1991 Harﬁel, 1991)

represents a rooting pha!se,'that is a level of I(nO\NIeoIgemainly as the partners’ willingness to share knowledge
acquisition by the organization (Steensma, 1996). in a collaborative interaction. According to Hamel

. According to D_aft and Ler!gel’s stgdy (198.6) on the (1991), it can be also defined as “transparency”, in order
internal organization structuring and information needs, to stress the attitude of the actors involved in the knowl-
it is possible to stress two complementary aspects thatedge transfer of not hiding their knowledge, so that
influence the success of the knowledge transfer. The ﬁrStpotentiaI learning is facilitated. Wathne et al. (1996, p.
aspect is the uncertainty closely connected with the 61), in particular, argue that “openness can be under-
information processing activity. Itis related to the quali- 56 in terms of overall perceived openness of dialogue,
quantitative aspects of the transferred information during ¢, degree to which the partner representatives work
a communication process. In particular, the knowledge ¢josely together on a common task, and the degree to
transfer is uncertain if the transferred information is not \yhjch the partner representatives perceive that the others
qualitatively and/or quantitatively responding to effec- ithhold their knowledge”, and also that a higher level
tive communication. This happens, for instance, when of openness allows a more effective knowledge transfer.
information is affected by noise and/or it is not suitable Strictly connected to the openness is the actors’ trust. It
to represent the transferred knowledge. The secondhas been recognized as a fundamental element for the
aspect is the equivocality that originates from the ambi- success of the cooperative ventures (Ring and Van de
guity of interpretation of the transferred information. The Ven, 1994) and, more specifically, of the knowledge
equivocality, connected to the interpretative process,transfer and inter-organizational learning (Dogson,
depends on the mental representation shared by thel993). In fact, trust has a direct and positive influence
actors involved in the knowledge transfer process, soon actors’ openness (Wathne et al., 1996). The last factor
that it is generally lower if the actors operate in the same influencing the actors’ ability to exchange knowledge is
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the prior experience owned by each actor. It influences Content The content of the knowledge transfer is the
the capability of both conveying knowledge through ability to perform a specific task. We have already
information and internalizing new knowledge. Cohen stressed that the knowledge transfer process is associated
and Levinthal (1990) state that the actor’s prior knowl- with a knowledge-related task transfer. The knowledge
edge accumulated increases both the ability to store newtransfer is then successful when the ability associated
knowledge and the ability to recall and use it. In other with the transferred knowledge (owned by the transfer-
words, the breadth of the different knowledge owned and ring actor) is assimilated by the receiving actor. A dis-
its connections affect the effectiveness with which new tinction can be made between two types of content asso-
information can be acquired, used, and transferred. Thenciated with the transferred knowledge: timstrumental
it seems possible to claim that the higher the degree ofcontent and theultural content.
actors’ prior experience, the greater the effectiveness of The instrumental content is related to all the knowl-
knowledge transfer (Wathne et al., 1996). edge necessary to do or to coordinate a job. The object
Context Referring to organizations, it is possible to of such a kind of knowledge transfer in an inter-organi-
distinguish two kinds of context that have a deep influ- zational network can be the improvement of the oper-
ence on the knowledge transfer: the internal and the ational capabilities of the organizations. The task asso-
external context. ciated to this knowledge can concern individuals’ ability
The internal context corresponds to the organizational (such as craftsmanship), product and technology knowl-
culture and is basically represented by a set of behaviors,edge, technical operations, intra- and inter-organizational
technical skills and technology assets, attitudes andprocedures and rules.
values belonging to and shared by the members of an The cultural content is associated with the knowledge
organization. It is characterized, on one hand, by the capability of creating a specific organization’s cognitive
receptive and absorbing capability of the learning background. It involves organizational values and
organization (Seaton and Cordey-Hayes, 1993; Cohenbeliefs, individuals’ culture background and the “langu-
and Levinthal, 1990) and, on the other hand, by the age” used in the organization to communicate. Its trans-
transmission capability of the organization, that is the fer, within a network of collaborative agreements,
ability of both making the tacit knowledge (individual enables the creation of a common inter-organizational
know-how and organization routines) explicit and codi- culture. Thus, its task is to improve the understanding
fying all the informal knowledge present in the organiza- capability of the actors involved in the knowledge trans-
tion. fer process, for instance providing a common language,
The external context can be defined as a set of vari- which increases the efficiency of the communication.
ables representing the conditions in which inter-organi-  Together with the different attempts to develop a tax-
zational relationships take place. It influences the natureonomy that effectively characterizes the content’s object,
of the knowledge exchanged and is characterized by twoit is essential to stress a fundamental underlying trait of
dimensions: the environment and the atmospherethe knowledge transferred, i.e. the concept of tacitness
(Lamming, 1993). The former represents the market (Polanyi, 1962, 1966). Tacitness can be defined as the
characteristics in which organizations operate, such asdegree to which a capability can be easily communicated
the market structure, its national/international scale, the and understood (Kogut and Zander, 1993, 1995).
connected technology trajectories (Dosi et al., 1990). As suggested by Daft and Lengel (1986), every task
The latter can be defined as a combination of specific realized by an organization or by an individual is basi-
inter-organizational variables, such as firm cooperation, cally characterized by two dimensions: equivocality and
closeness, expectations and socio-cultural aspects. uncertainty. The uncertainty of the task is related to the
The external context has a deep influence on somegeneral lack of information regarding its accurate defi-
aspects of the internal context. For instance, firms thatnition. It can be overcome by an increase of exchanged
operate and cooperate in the same atmosphere (externahformation. The equivocality concerns the ambiguity of
context) tend to present similar cultures (internal the task, that is the existence of multiple and conflicting
context). The nature of the context, in particular, affects interpretations of the task (Weick, 1979).
the equivocality associated to the knowledge transfer. Equivocality and uncertainty of the task enable
The equivocality can be reduced if the actors share thecharacterization of the tacithness concept. In fact they can
same atmosphere and body of knowledge, i.e. if they be viewed as the tacit dimension of the knowledge trans-
have similar technical capabilities and culture. This is ferred with uncertainty which can be associated with the
particularly true in industrial districts, where craftsman- ease of communication or information processing, and
ship is widespread and the great number of contactsequivocality which is related to the interpretation or to
among different organization’s members, combined with the understanding process.
the specific socio-cultural features of the local area, fav- Media Media can be considered as every means use-
our the growth of a similar culture in all the district ful for transferring data and information. From a struc-
firms. tural point of view, media are characterized by two
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elements: code and channel. The code is a particular repflexible specialization of the production cycle (Piore and
resentation of the information to be exchanged (Boisot, Sabel, 1984) as well as on a continuous process of
1987). The channel is the means by which the code canorganization learning and knowledge spread (Storper,
be transferred. Some important characteristics of the1992). In particular, the strategic importance of knowl-
channel are: the capability of immediate feedback, the edge in industrial districts allows consideration of the
number and typology of cues that can be used and thedistrict as a “cognitive laboratory”.
speed of cue processing. Indeed, within industrial districts knowledge has
The media characteristics depend on the combinationalways been a fundamental key. It usually has different
of codes and channels. In particular, it is possible to characteristics in the various phases of the district evol-
stress two distinctive characteristics of media, which the ution. For instance, industrial districts often originated
effectiveness and efficiency of the knowledge transfer from the development of production capabilities funda-
depend on: capacity and richness. The media capacitymentally based on the craftsmanship spread in a local
can be defined as the ability of the media to processarea. A set of typical socio-cultural knowledge and
information from the qualitative and quantitative point craftsmanship capabilities is thus often at the basis of
of view, that is without noise or information lack the first economic development of industrial districts.
(quality) and with transferred information redundancy Afterwards, the firm industrialization and specialization
(quantity). The media richness is the capability of mak- generate the development of learning processes based on
ing the change of mental representations of the actorsthe knowledge codification and on a stronger inter-
involved in the knowledge transfer process easy within relation among the district firms, so that a socio-cultural
a specific time interval (Daft and Lengel, 1984, 1986). and craftsmanship knowledge is replaced by a more
While media capacity allows to better cope with relational one (Albino et al., 1996).
uncertainty, media richness facilitates equivocality = Most industrial districts at present are characterized
reduction. Media with high capacity are all those useful by two types of knowledge: aexternalknowledge, orig-
for processing information at a high quantitative and inated by the continuous interaction of the district firms
qualitative level. These media rely on rules, forms, pro- with the external environment, and amernal knowl-
cedures and data bases, and use basically impersonadge, generated within the industrial district and then
media sources, such as written and numeric documentsconsidered as a genetic property of the district. The
e-mail, telephone, fax and EDI. Media characterized by external knowledge can either assume the form of mar-
a high level of richness are personal and involve face- ket information (Lombardi, 1994), such as demand vol-
to-face contact between actors. In fact, the richness ofumes and mix, required product performance, etc., or it
the communication media depends on the channels’can be contained in products and services acquired by
capability for rapid feedback, on the number and variety the external environment, where the knowledge is gener-
of cues processed by the channels, and on the languagated (Schiuma, 1997). The internal knowledge is usually
personalization and variety (Daft and Wiginton, 1979; a “practical” knowledge, that is an operative kind of
Daft and Huber, 1987). knowledge generated by processes such as learning by
When the knowledge transfer content is very probably doing and learning by using, autonomously developed
equivocal, the use of rich media, that tend to reduce thein the district. The internal knowledge spreads among
equivocality of the task, is preferred. Conversely, when the district firms by people transfers as well as by indi-
the content is mostly uncertain, less rich media can bevidual relationships in extra-work activities, and charac-
used and the knowledge transfer can take place throughterizes the typical socio-cultural atmosphere of the dis-
a formal system. trict.
Recently, many studies have stressed that industrial
districts are characterized by an evolution that seems to
4. Knowledge and inter-firm relationships in be characterized by two main features: the inter-
industrial districts nationalization process and the growth of a leader firm
(Albino et al., 1996). Both these processes are often
In the last decade, the relevance of local systems ofstrictly related. In fact, as many lItalian cases have
firms such as industrial districts, playing an important shown, the leader firm internationalization can be con-
role in the economic development of areas characterizedsidered the main impulse for the district internationaliz-
by small and medium size companies, has been stressedtion.
in the management literature (Ciborra, 1993). In fact, The district leader usually considers local factors as
companies of industrial districts have often shown a strategic resources in the global competition and tends
great competitiveness in the global scenario to reinforce the local inter-firm relationships, in parti-
(Dioguardi, 1994). cular along the supply chain (vertical relationships). A
The success of industrial districts in both national and more effective knowledge transfer is one of the tools that
international markets seems to be mainly based on thethe leader firm can use to pursue outperforming client—
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supplier relationships. Two fundamental aspects to betransfer process can influence inter-firm relationships. In
considered by the leader firm in order to conjugate its particular, if the firms (i.e. the actors of the knowledge
global and local strategies are then inter-firm relation- transfer process) are characterized by a high level of
ships management and knowledge transfer within the openness, similar prior experience and internal contexts,
district (in particular, the knowledge transfer with its dis- and operate in the same atmosphere, sharing culture,
trict suppliers). values, technical and operational knowledge, the knowl-
With its local inter-firm relationships, the leader firm edge transfer basically takes place with low equivocality.
looks for production volume flexibility, specific com- This is typically the case of industrial districts, charac-
petences, and close control of the district capabilities (i.e. terized by widespread craftsmanship, by firms operating
technology and product innovation). The leader firm can in the same atmosphere and by frequent interactions
choose to select either internal (inside the district) or among individuals working in different firms. This pecu-
external (outside the district) suppliers. In the first case, liarity of industrial districts generates a sort of homogen-
the leader firm strategy is more oriented to exploit the ous cognitive map and behaviors of the district firms
benefits of the local area, and this strategy also enhancesvhich, consequently, can transfer knowledge and its
the development of the industrial district. In the second related task with low equivocality (Daft and Lengel,
case, a process of production delocalization takes place 1984, 1986).
reducing the relevance and the growth of the local indus-  Recently, the internationalization process of the indus-
trial area. The leader firm can also promote cooperationtrial districts and the growth of district leader firms have
or competition among its suppliers, depending for produced a modification in the knowledge transfer
instance on the characteristics of the technology, inno- characteristics as well as in the inter-firm relationships
vation, competition of specific market scenarios and within the district.
company strategies. The district leader often has a relevant role in the
The knowledge transfer and spread within the district introduction of such a modification. In fact, it is usually
and between the leader firm and its suppliers is con- a firm that coordinates the production activities carried
sidered strategic for the competition of the district leader out in the district by different actors. Production process
in both the global and local marketplace. The knowledge automation, quality control, computer aided design are
spread within the district, which takes place also by soci- some of the activities that the leader firm tends to pro-
alization processes, enables the growth of the industrialmote within its organization and to require from its sup-
atmosphere supporting the development of the district’s pliers.
core competences (specialized know-how, craftsmanship The production cycle of an industrial district is usually
capabilities, common values and specific socio-cultural characterized by fragmentation, and the district firms are
context). On the other hand, the leader firm promotes anusually characterized by flexible specialization. The
intense knowledge exchange with its supplier firms to leader firm has then to strongly rely on other firms to
achieve higher performance in terms of innovation, achieve high levels of competitiveness. The fundamental
efficiency, quality, time, and therefore competitiveness. link between the leader firm and its suppliers involves
In particular, the knowledge exchange in customer—sup-a high level of interdependence that often makes the cus-
plier relationships can concern planning and control tomer—supplier relationships uncertain (Daft and Lengel,
activities, technology, management techniques and qual-1986), stressing the importance of the coordination task.
ity standards. In order to establish more coordinated relationships with
However, the leader firm also has to protect its stra- its suppliers, the leader firm can carry out a codification
tegic knowledge from becoming widespread, to avoid process of the knowledge to be transferred. In fact, the
district competitors obtaining undesired advantages. knowledge codification allows for a reduction in the
Therefore, the leader firm has to drive the knowledge uncertainty involved in the knowledge transfer process
transfer carefully, choosing how and when to share its by the increase of the knowledge transfer speed, the
core knowledge. Knowledge sharing can be reduced orexchange of more information and a clearer definition
biased taking strategic decisions about the control of theof the tasks. The codification process then reduces the
employee mobility, of the knowledge codification and need for media richness and allows a better use of
of the cooperative vs competitive supplier relationships. media capacity.
Customer—supplier relationships in the district are thus However, while allowing a higher coordination of
influenced by the choices adopted by the leader firm customer—supplier relationships, the knowledge codifi-
about the control of the knowledge transfer process. cation also involves the problem of information control
within the district. The risks associated with imitation,
that is a peculiar aspect of the district, can be mitigated
by the leader firm through the adoption of appropriate
The previous considerations allow to infer that the strategies for the supplier network management, which
characteristics of the components of the knowledge can also be suitable to support the coordination process.

5. An interpretative model
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For instance, the leader firm can reduce the number ofwhich are dedicated suppliers of the leader firm (e.qg.
district suppliers by selecting the most competitive firms those firms whose supplies to the leader firm overcome,
of the district and, especially, the most reliable ones. for instance, the 70% of their total income) and the total
Favorite relationships between the leader firm and somenumber of leader firm suppliers within the district. This
district firms, as well as the acquisition of firms ratio can be defined “hierarchy degreéf)(of the leader
operating in critical phases of the production cycle firm, since it refers to the control by the leader firm of
(verticalization process), can then be established. Thisits district suppliers, or, equivalently, to the dependence
phenomenon can be more evident if the knowledge codi- of the district suppliers of the leader firm on the leader
fication level is particularly high (for instance, due to firm itself.

specific technologies or production organization In Fig. 3, a possible qualitative relation betwekn
characteristics) or the district competitors are parti- andN is reported, wherél grows asN. decreases. The
cularly aggressive. importance of this relationship can be found in the tend-

Based on these considerations, a conceptual model carncy of the customer—supplier relationships towards the
be proposed to depict the role of a leader firm in the hierarchy, typical of many successful districts, which is
evolution of inter-firm relationships in an industrial dis- due to, besides the choice of defining selected cooperat-
trict, with particular reference to the effects of its actions ive relationships, the need for controlling performance
on the knowledge nature and on its spread modalities. and information flows.

The knowledge transfer spe&d between two organi- By analysis of the previous relationships, it is possible
zation units grows with the knowledge codification level to stress how the leader firm, in order to improve its
Lc (Fig. 1). This qualitative relation puts in evidence the performance and to control the imitation process, can
two sections A and B of the graph in Fig. 2 which could influence the knowledge spread by the knowledge codi-
be associated with two particular situations of industrial fication (Lc) and the hierarchy degreél). In fact, it can
districts, respectively. Section A, characterized by low be affirmed that the spread speg8dof the knowledge
S and L., depicts the typical situation of traditional flowing from the leader firm to the other district firms
industrial districts, where the craftsmanship character- depends on both the speed of knowledge trarSfemd
istics of the production process generate a prevalence othe number of possible channels of knowledge transfer
tacit and informal knowledge, and its transfer is mainly N (in symbolic termsSs = S; X Ng), from the previous
carried out by face-to-face interactions. Section B, relationships it can be inferred that the dependence of
characterized by higls; and L., depicts the situation S;onLe andH.
of more developed districts, where the industrialization  This relationship model also allows to stress the evol-
process, together with the process of automation, qualityution of the nature of the typical district firms. Changes
improvement and product technological innovation, in the knowledge transfer within an industrial district
causes the codification of a relevant part of knowledge. and, therefore, in the learning and knowledge sharing

As far as the relationships between the leader firm andprocesses modify the traditional nature of the infor-
the other district firms are concerned, the verticalization mation spread in the district. In Fig. 4, a possible rep-
process of the leader firm and its supplier selection causeresentation of the different types of production firms,
a reduction of the number of possible channéls of referring to both the average number of possible knowl-
knowledge transfer, and in particular of the codified edge transfer channeN,c from a firm to other firms
knowledge transfer towards to the district firms. It is and the knowledge transfer spe8d is reported.
possible to consider the ratio between the district firms

N
Sr A | 1

> H

> Lc
Fig. 3. A qualitative representation of the relation between the num-
Fig. 2. A qualitative representation of the relation between the trans- ber of possible knowledge transfer channdls and the hierarchy
fer speedS; and the knowledge codification levet. degree of the leader firAl.
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Nac A\ B:D the virtual firm (Sector D) is associated with a change
' in the district characteristics, such as the growth of a
District : Virtual district firm assuming the role of district leader and limit-
firm firm ing the knowledge transfer or a process of knowledge
: codification without knowledge spread control within the
. district, respectively. The action of the leader firm, in
| A C T particular, is very influential in the district evolution pro-
Traditional ' Firm with a cess, because it is more able to modify the transfer
craftsman high hierarchy knowledge processes.
firm : degree
> S; 6. The case of an Italian industrial district

Fig. 4. Types of production firms according to the knowledge  One of the most important industrial districts of the
spread modalities. south-east of Italy, calleddistretto murgiano”, world
leader in the production of leather sofas, has been inves-
Four possible types can be outlined. For low values tigated to stress the role of the leader firm in an industrial
of Nac andS; (Sector A in Fig. 4), the typical firm is the  district. In particular, attention has been focused on the
traditional craftsman producer, that carries out internally district leader firm’s capability for modifying the knowl-
most of the whole production process and fundamentally edge nature and spread within the district to obtain a
makes use of tacit knowledge, with low transfer speed. higher competitiveness in local and international mar-
WhenN,c is high andS; is low (Sector B in Fig. 4), the  kets.
typical firm is the traditional industrial district enterprise, The district evolution has been characterized by some
where the specialization and the socialization generatefundamental events. From a typical craftsman phase,
many information connections among the actors, basedcharacterized by small firms operating with logistic and
on prevalently tacit knowledge transfers. Within the tra- financial difficulties and by a prevalently local final mar-
ditional industrial district, the action of a leader firm, ket, the industrial district has grown and developed com-
equipped with superior organizational and entrepreneur- petitive capabilities through export in foreign markets.
ial capabilities, can also emerge. This internationalization has taken place, since 1970,
The knowledge codification process, generated for mainly due to the action of a firm (Natuzzi) that later
instance by the industrialization and internationalization became the world leader in leather sofa production. In
processes, induces an evolution of the district character-fact, the internationalization and the relevant increase of
istics, such as a rise of the knowledge transfer speed. Inthe district activities have been driven by the leader
particular, whenN,¢ is low (Sector C in Fig. 4), the firm’s export growth.
typical firm of the district is characterized by a high hier-  The growth of the leader firm in the international mar-
archy degreé, i.e. the district firms usually adopt dedi- kets raised the need for the production process indus-
cated supplier relationships inside the industrial district. trialization as well as for more integrated customer—sup-
WhenN,¢ is high (Sector D in Fig. 4), on the contrary, plier relationships, achievable by a more effective and
usually there are “final” firms that coordinate, by market efficient knowledge transfer process. Two specific
mechanisms, specialistic production firms. Among the examples related to the industrialization process and to
main capabilities of these final firms, which periodically the supplier integration can be considered: the design of
build transient firm networks defined “virtual” firms, the templates required for the leather cut and the
there are the supplier network coordination and the inter- implementation of a quality control system.
face with the final markets. This situation can take place, The template design consists in the drawing and defi-
for instance, when the district leader does not limit the nition of the dimensions of the templates that have to be
codified knowledge transfer towards the other district used to cut the leather for the sofa covering. This oper-
firms, so that knowledge is widespread and there is noation requires the definition of flat areas starting from
reason to establish long-term relationships with dedi- the tridimensional forms of the real prototype of a new
cated suppliers. sofa. Experience has always been at the basis of the tem-
The four typical firms reported in Fig. 3 can be asso- plate design, whose dimensions are affected, for
ciated to particular district situations. In particular, it is example, by leather cut and sew problems. The tacit
possible to interpret the district evolution process by the knowledge of the specialists has been codified defining
shift of the typology of the production firm which a CAD tool able to automatically create template forms
characterizes the district to another one. For instance, theand dimensions. Considerable improvements have been
progress from the traditional district firm (Sector B) to carried out, concerning for instance the product develop-
the firm with a high hierarchy degree (Sector C) or to ment time, which is particularly critical for a firm that,
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on average, produces a new sofa model every four daysthe search of flexibility instead of pursuing the company
and the information transfer from the leader firm to its verticalization towards other production phases. A simi-
suppliers, which can be carried out by Autocad files lar behavior, even if less evident, can be observed for
instead of physical template transports, with a relevant the other two main firms of the district, that, in parti-
increase in coordination efficiency. cular, hold the equity control of all their suppliers.

The implementation of a quality control system has The district evolution therefore seems directed
also allowed a great improvement of the Natuzzi pro- towards a codification of its characteristic knowledge,
duction performance. For instance, the quality control of with an increase of the knowledge transfer process and
final products, which is considered very important — a gradual verticalization of the main firms towards some
besides other aspects — for the additional costs of production phases. In addition, the industrial district
rejected items to be replaced or adjusted (about 90% oftends to be characterized by few leader firms with a high
the firm income is made by foreign orders), was once hierarchy degree, that try to control the codified knowl-
based on the experience of workers, while it is now car- edge spread by establishing inter-firm relationships with
ried out by a codified control procedure, specific for each a small number of dedicated district suppliers.
production phase and sofa model according to their tech-
nical characteristics, which is now also adopted by the
supplier firms. 7. Conclusions

These examples are useful to show how the aim of
improving both the production process efficiency and the  In industrial districts, the growth of a leader firm act-
supplier coordination has induced the district leader to ing as a strategic reference, due to its capabilities and
deal with the knowledge codification process. By the scale economies, for the other district firms, in particular
codification process and the consequent higher knowl-for its suppliers, can produce relevant effects on the
edge transfer speed, the leader firm has been able tkknowledge nature and transfer within the districts.
improve the knowledge communication and acquisition Based on the knowledge transfer process interpret-
processes. In other words, the leader firm has reducedation, an analysis framework aimed at investigating the
the uncertainty and equivocality of the transferred characteristics of the knowledge transfer in the inter-firm
knowledge-related tasks. relationships has been proposed, with specific reference

However, the codification process has also made theto the industrial district context. In particular, the role
technical and organizational knowledge more easily of the knowledge transfer in the relationships between
acquirable by the other district competitors. The district the leader firm and its district suppliers has been ana-
leader has then been obliged to adopt strategies aimedysed.
to limit the knowledge spread and to be protected from The need of establishing a deeper coordination
potential competitors’ imitation. Among the possible between the district leader and its suppliers to achieve
actions to be undertaken, the company managementetter performance and international competitiveness
stressed the need for company verticalization towards pushes the leader firm to activate knowledge codification
some production phases (such as leather tanning angrocesses. Consequently, the knowledge transferability
polyurethane production) and the selection of more dedi- increases as well as the need for better control of the
cated and reliable suppliers. The last action is aimed atknowledge spread within the district, so that the leader
improving the coordination between the leader firm and firm tends to define strategies aimed to design its own
the suppliers (for instance, this is particularly important dedicated network of district suppliers. This behavior
for the development of a new sofa model) and, increas-induces a modification of some typical characteristics of
ing the hierarchy degree of the leader firm, to reduce thethe industrial districts.
number of possible transfer channels from the leader An interpretation model has been proposed to point
firm, and consequently from the firms connected with it, out some evolution trajectory of the industrial districts,
to the other district firms. This tendency is also stressedbased on knowledge nature and transfer considerations.
by two other medium-size companies of the district, Forinstance, the model points out how the district leader
Calia and Nicoletti, that are the main district firms com- firms can be induced to reduce the number of possible
peting with the leader firm. knowledge transfer channels, causing the rise of the hier-

In particular, empirical analyses have shown that archy degree in their supply relationships. The indus-
almost all 60% of Natuzzi's suppliers is dedicated (i.e. trialization and internationalization processes can also
more than 70% of their income is supplied by Natuzzi lead to a different transformation of the traditional indus-
orders, that does not hold the equity control of these trial district, such as that leading to the rise of virtual
suppliers). This behavior has been mainly motivated by firms, where no control of the codified knowledge trans-
the company management, from one side, by the needfer is pursued.
of limiting the information flow from the leader firm to Referring to the case of an lItalian industrial district,
the other firms of the district, and, from the other side, by two examples of knowledge codification related to the
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