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Abstract
This paper investigates what aspects of networks actually bring about learning in networks of emerging market firms in
low- and medium-technology industries. In this paper, learning is characterized as a ?relationship-specific? concept that
is ?incremental in nature? and a new methodology is proposed through an in-depth analysis of ?each relationship of the
firm? as the unit of analysis. Moreover, in the emerging market context, this paper expands the focus on the learning
effects of networks that are embedded in production systems to include those in knowledge systems, and empirically
distinguishes external learning mechanisms. Multinomial logistic regression analysis is applied on a dataset of
relationships of Polish food-processing and clothing firms. The results shed light on how learning opportunities through
various mechanisms were primarily shaped by the specific characteristics of networks. Particularly for the emerging
market LMT firms, our analysis showed the importance of knowledge transfer processes during the relationship, whose
addition into the analysis changed the impact of characteristics of the relationship and the partner ? the most analysed
set of network characteristics in the literature. Further analysis of industry differences highlighted differences in the
technological nature within the LMT industries - an overlooked area of study- and provided evidence on the networks of
emerging market LMT firms as sources of knowledge and learning that allow food-processing firms to link their activities
to the technological frontier, even in the absence of in-house R&D activities, while allow clothing firms to improve
product design capabilities and implement new business models.
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LEARNING IN NETWORKS
IN LOW- AND MEDIUM-TECHNOLOGY INDUSTRIES
IN EMERGING MARKETS:
A NEW METHODOLOGICAL APPROACH

Abstract

This paper investigates what aspects of networkslyg bring about learning in networks of
emerging market firms in low- and medium-technolagjustries. The previous empirical work
that used learning curves failed to capture theesys changes that relied on conversion of tacit
to codified knowledge, while the firm-level casadies that based on learning as a cumulative
process failed to allow generalizations. With acspefocus on learning in networks, this paper
characterizes learning as a ‘relationship-spectfiricept that is ‘incremental in nature’ and
proposes a new methodology through an in-depthysisabf “each relationship of the firm” as the
unit of analysis. Moreover, in the emerging madattext, it expands the focus on the learning
effects of networks that are embedded in produdi@miems to include those in knowledge
systems, and empirically distinguishes externahlieg mechanisms. Multinomial logistic
regression (MLR) analysis is applied on a dataketlationships of Polish food-processing and
clothing firms. The results shed light on how leaghopportunities through various mechanisms
were primarily shaped by the specific charactesstif networks. Particularly for the emerging
market LMT firms, our analysis showed the impor@ao€tknowledge transfer processes during
the relationship, whose addition into the analgbianged the impact of characteristics of the
relationship and the partner — the most analysedfsetwork characteristics in the literature.
Further analysis of industry differences highlightifferences in the technological nature within
the LMT industries - an overlooked area of studyd provided evidence on the networks of
emerging market LMT firms as sources of knowledge l@arning that allow food-processing
firms to link their activities to the technologidabntier, even in the absence of in-house R&D
activities, while allow clothing firms to improve-gduct design capabilities and implement new
business models.
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INTRODUCTION

Engaging in networks is an important element aistained strategy of continuous learning and
keeping up with new technologies (Powell et al.@)9®articularly for emerging market firms
whose learning capabilities mostly depend on egldtnowledge accessed through networks
(Hobday 1995, Erngdt al. 1998, Borruset al. 2000, Schmitz 2004). The processes/mechanisms by
which networks acquire such strategic importancefoerging market firm, especially in low-

and medium-technology (LMT) industries, are notdetl in the literature.

In the last two decades, the literature on the tiamd/or upgrading of emerging market firms
rely strongly on the fragmentation of value chansg delocalization of production activities
beyond the boundaries of the firm and across naltioorders. Three streams of research
simultaneously provide complementary insights, gigiameworks based on external ‘production’
linkages of the firm, such as global value cha®¥Cs) and global production networks (GPNSs).
These are industrial organization (Zysnedral. 1997; Ernst 1997, 2001; Gereffi 1999; Gereffi

al. 2005), development studies (Humphrey and Schn@@222008; Schmitz 2006) and economic
geography (Coet al. 2008, Hess and Yeung 2006). Despite slight diffees between them, the
focus has been more on the ‘governance’ than oftktimevledge transfer’ (exceptions are Hobday
(1995) and the work of Ernst), and learning efféotshe emerging market firms assumed to be
resulted from the experience of doing productiarefgport markets (i.e. ‘learning by exporting’
and ‘learning by doing’) (Gereffi and Tam 1998, 8atz and Knorringa 2000,). Schmitz (2006)
argues that the GVC approach provides clear hygetheith regard to distribution gains in the
production system but the empirical evidence resaieak, particularly the dynamics of learning

have not been sufficiently examined.

Moreover, recent efforts in theorising GVCs havpided networks in the sense of transaction
cost economics -an intermediate form of governdmet@een markets and hierarchies located
within the boundaries of value chains (Humphrey &odmitz 2002; Gerefet al. 2005). Having
emerged as a response to the theory of ‘interriediZaassociated with transaction-cost approach,

the network approach is based itself on ‘exteraéilbn’, rely onexchangesather than



transactions as well as on coordination of acégdimongorganizations (Hakansson 1987,
Johanson and Mattson, 19830d views networks as modes of organization, c@bjoer and
growth. The focus of network studies (mostly onaleped countries in high-tech industries)
gradually shifted from on network formation (Gulh€98) to dynamic processes within networks,
such as knowledge transfer (Mowetyal 1996, Simonin 2004) and knowledge sharing and
learning (Powelkt al. 1996).

This paper aims to understand what aspects of mke$viio the first place influence ‘learning in
networks’ (Hakanssoet al. 1999:443), explained in the simplest form as ‘tiéay directly from
others”, which “means the transfer of knowledge edu®d in products or processes or the
transfer of knowledge in a more pure form”. It giguishes from earlier studies of networks by
focusing on both the most-researched, dominantaypetworks in the emerging markets (i.e.
GVCs/GPNs where firms acquire knowledge from orgatimons inside the production systems)
and the networks embedded in ‘knowledge systentsgiwhave contributed importantly to our
understanding of the technological dynamics of tged countries, but there is only limited
empirical research about how knowledge networksrgenand evolve in the specific context of
large firms in emerging markets (Bell and Albu 19B9ker 2004). There are, however, ample
amount of studies on GPNs and GVCs, and with acodat interest in the hierarchical
relationships between global buyers (as the lgat) f@and local suppliers and the implications of
those relationships for the latter’'s upgrading.(ecgse studies in Schmitz (ed.) 2004, Ernst 1997,
Gereffi 1999).

So as to advance our understanding of the prodelemaming in networks’, this paper provides a
framework by distinguishing varieties of networkiagtivities of the firm within production and
knowledge systemandlearning mechanisms that takes place in a relstign The framework is
applied to the context of Polish large food-progegand clothing firms during the transition
period (1989-2001). With a research designed aintiee-organizational level, this paper singles
out network characteristics that most significawtifyjerentiate Malerba’s (1992) taxonomy of
‘learning mechanisms external to the firm’ withe@anapproach to the unit of analysis in research

on learning and networks and through a quanteadivalysis, to our best knowledge, that has not
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been done. Predictive models of mechanisms formadtéearning for the sample of relationships
established by Polish LMT firms, namely the LeagnModel (LM) and its interaction model, are
used for this exploration.

The structure of the paper is as follows: Firstabeceptual framework is developed. Second the
LMT industries are introduced. Third research dessgexplained in detail. Fourth the analysis

and results are discussed. The last section coeslud

CONCEPTUAL FRAMEWORK

Drawing on earlier network studies, this paper tdien three domains of network characteristics
that may distinguish learning mechanisms extemé#hé firm: the characteristics of the
relationship, the partner involved in the relatioipsand the knowledge transfer during the
relationship. A representative list of factors éaich characteristic was carefully chosen on the
basis of the literature survey. The research meew suggests ‘learning mechanisms external to
the firm’ to be a function of these selected netararacteristics in order to examine what

attributes of the relationships influence the wian$ learn in these relationships (Figure 1).

Figure 1 Learning in Networks: The rescarch model at the inter-organizational level of analysis

Characteristics of the relationship in
networks
- type of relationship Learning mechanisms
- continuity of the relationship external to the firm
- level of formality of relationship {Dependent variable)
- initiator of the relationship

1. Learning from
knowledge spillovers

Characteristics of the partner in the 2. Learning from
relationahip advances in S&T and
- geographical origin of the partner education

3. Learning by
interacting
Characteristics of the knowledge 4. No learning

transfer within the relationship
- direction of knowledge tlow
- content of knowledge transter
- mobility of people

Source: Based on literature review and Malerba (1992)



Learning mechanisms external to the firm

In neoclassical economics, measuring learning psagehed through ‘learning and experience’
and ‘half-life’ curves. Both methods failed to cay the systemic changes that relied on
conversion of tacit to codified knowledge (GarvB0OB). Evolutionary economists define learning
as a social activity that is based on interactietwieen people; an informal, cumulative,
qualitative, idiosyncratic process with uncertaitcmmes and a dynamic system embedded in
everyday routines and reproduction (Lundvall 199@bday 1995). Although theoretically highly
relevant, empirically this definition is difficutdo capture through quantitative methods. Innovation
surveys fall short of capturing the nature of l@agrprocesses in emerging market firms
(Figueiredo 2010). Malerba (1992) points to the fhat firms learn in a variety of different ways,
which are linked to different sources of knowledgel take place in different units of the firm, i.e.
not only in the R&D unit but also in production,sign, engineering, organization and marketing.
He proposes a learning taxonomy for the producer. fLearning external to the firm (i.e. from
sources outside the firm) or internal to the fiire.(generated directly from the firm activitiés).
Von Tunzelmann and Wang (2007) clarify the sounfdshowledge for learning external to the
firm in relation to producer, consumer and supplierdoing so, they define the types of agents
expected to play a role in learning mechanismsreatéo the firm. Table 1 shows the definitions

of each learning category, as adopted in this paper

Table 1 The learning mechanisms external to the firm as derived from the literature

Sources of Taxonomy of learning | Definition of the learning category (as derived from

knowledge (von (Malerba 1992) [with Malerba (1992) and von Tunzelmann and Wang (2007))

Tunzelmann and some additions from the

Wang 2007) literature]

From production Learning by spillovers Learning from activities of what competitors and other
horizontally-related firms in the industry are doing

From consumption | Learning by interacting Learning by actually interacting with upstream suppliers or

downstream customers, users. and with other
firms/organizations in the industry (Lundvall 1988, 1992; von
Hippel 1988)

From search Learning from advancesin | Absorbing new developments in S&T, particularly in close
‘supply’ S&T and education cooperation with suppliers of technology and skills (e.g.
universities. research labs)

Source: Based on von Tunzelmann and Wang (2007) and Malerba (1992), and the relevant learning
literature.

! The latter is out of the scope of this paper.



Drawing on networks as source of knowledge andiegr the analysis in this paper builds on
learning as the ability tmlentify and acquirenew, potentially useful and valuable ideas and
knowledgewhile in a relationshiplt is not automatic (i.e. being involved in awetk does not
necessarily mean that there is learning); norasiieasy process. Each learning mechanism is

briefly reviewed with respect to the literaturésidrawn from.

a. Learning from knowledge spillovers

This paper focuses on the spillovatghe network levehnd aims at filling a gap by making use
of ‘firm-level insights’ to understand what is ggion during the networking activities of the firm
with other organizations with regardknowledgespillovers (not restricted to technology, but in
any area relevant to the needs of the domesti¢ &nd not restricted to FDI, but from any kind of
foreign or domestic partners). Some of the sounté&sowledge spillovers during relationships
can be firms that are operating in a similar indakspecialization, but not necessarily
competitors, such as global buyers who are brantufaaturers with production capabilities, and
firms that are horizontally linked to the domedtim, such as technology suppliers. Universities
and research institutes spill over knowledge thhopgrsonal contacts between academics and
firm employees as much as formal research collaioorbetween university and industry, i.e.

academic spillovers.

Empirical studies on the quantitative analysismlievers through cooperation find
complementary results: While R&D cooperation isrfddo be only of relatively minor
importance as a medium for knowledge spillovergg€in and Franke 2004), horizontal R&D
cooperation (with universities and research insg)is positive affected by the presence of
spillovers compared to vertical R&D cooperationtfweustomers and suppliers) (Cassiman and
Veugelers 2002). The results of FDI spillovers aesle on Poland are quite controversial. Polish
suppliers in automotive GVCs enhance their businapabilities through positive spillovers from
MNC customers (Gentile-Ludecke and Giroud 2009)nijen et al. (2003) also find positive
spillover effects for both vertical and horizonggillovers from FDI in Polish manufacturing



industry during 1995-1999. However, Jensen (20idsfnegative spillover effects of FDI
specifically on Polish food-processing industryidgf993-2000.

b. Learning by advances in S&T and education

A variety of significant sources of new advanceS&IT manifests itself in university-industry
links in the form of education and joint reseaioh;ontract research for research and product
development sourced to public and private R&D togs, in hiring consultancy services and/or
skilled people (from the university or researcHitnges), in technology suppliers for technology
acquisition and transfer, technical meetings witi af these partners, and participation in trade
shows (Mowery and Oxley 1995). In this sense, learby advances in S&T seems to be rooted

in technology sourcing networks more than othemieg mechanisms external to the firm.

This paper takes also account of the possibiliéy tachnology purchases might become an
important networking activity for learning in thenerging markets; mainly because lately
‘package’ technology purchases provide installaéiod training (and after sale services within the
warranty period), which have introduced a differéimiension to technology acquisition projects
(Contractor 1998). Moreover, technology transfé@iE) (that relied on ‘arm’s length’ relations

such as licensing of relatively mature technologigsikey plants and capital goods imports have
been particularly important in the early stagethefindustrialization in the developing countries
(Kim 1980, Mowery and Oxley 1995, Dahlman and Foask987).

c. Learning by interacting

A concept developed by Lundvall (1992) in his workNIS, learning by interacting refers to
frequent talk and/or close work between individualgroups within the firm in question and
upstream suppliers or downstream customers, wmsasyith other firms/organizations in the
industry. The emerging market literature providesience of value chains and production

networks as an avenue for learning by interactiitg f@ereign partners, mainly customers but
sometimes suppliers, who serve as important sowfdasowledge for emerging market firms

(Bell and Albu 1999, Pellegrin 2001, Schmitz 2004¢énce, an association between learning by



interacting and production networks is more expethan with other learning mechanisms

external to the firm.
Characteristics of the relationship

Network typesare inspired by the ‘systemic origins’ of netwo(ks. distinguishing knowledge
systems from production systems) (Bell and Albu2)%hd by the ‘embeddedness’ of ties in
networks, distinguishing arms’ length (AL) from eedlaed ties (Uzzi 1996a & b). The broad
category of network, of which a particular relasbip of the firm is a part, is characterised by

being market-based (AL relations) and being embedu@roduction or knowledge systems.

Production networks and value chaiaie supplier/producer/customer relationshipsdbaer a
series of exchanges of information, resources,ymtsdand services over a period of time with
specifications of the terms and responsibilitiethefeach partner. Production networks and value
chains, however, are rooted in production systémi inside and across national borders, and
these may or may not involve equity ownership (EE®97, Gereffi 1999)Distribution networks
allow the foreign partner to have access to theiBpenarket knowledge of local partners with
less effort and time put into learning how to stk very different local environments, while

the local partner learns about a new area of fetivilies. Cooperative marketing activities take
place within production systems and were a focustehtion in the studies of industrial networks

by the Uppsala School.

Knowledge networkare related to increasing the knowledge stockefitm (Bell and Pavitt

1993, Kim 1998) through the flow of information aexichange of knowledge between firms and
other institutions within the knowledge system. yhet only include both marketed information
(such as staff training programmes, market analyseknical advice, and tangible goods) and the
informal exchange of ideas (for example, amongrimténs regarding non-standard technical
problems, or among purchasing personnel regardipgliers of special components) (Gelsing
1989; see also von Hippel 1988), but also they takdorm of user advice (collaboration with

users), technical expertise (technology acquisitkmowledge transfer from technology suppliers),



scientific research results (collaboration withuamsities, government laboratories, research

institutes), marketing activities (cooperation wettmsultants), etc..

Production and knowledge networks are not mutwaitylusive and incompatible; in most cases,
they are complementary in terms of the positivenleg externalities created in both systems.
Knowledge networks add cross-cutting horizontaléssto value chains and production networks.
As firms manage to broaden their relationships iwitoth systems, the interactions among
individuals allow them to understand and benefitrfrthe capabilities and knowledge embedded

in the external environment.

A firm’s networks ideally cover both embedded arldtis in inter-relations among individuals
and firms, and between firms and other organizationthe areas of market, business, production,
technology, innovation, etc. that allow knowledgesfer between the parties involved. This
knowledge transfer is often aimed at changing typgdither than quantity. The literature suggests
that networks can evolve out of market relationstamong various parties (Powell 1990), and can
lead to substantial capability development in thierging market firm (Mowery and Oxley 1995).
AL relations (in the form of TT) help to developilikin design, engineering and project
management, to generate change in technologicabddies, and to accumulate ‘problem-solving
capabilities’ (Dosi 1988) and (in other forms) danefficient means of transferring codified

knowledge as well as knowledge embodied in a priodokpen 1998).

Who initiates the relationship, the partner or the firmRearning in networks is related to who
proactively selected the partner and initiatedrédationship. The network literature emphasises
that firms put considerable effort to find the tifglompatible partner to cooperate with
(Hagedoorn 1993, Simonin 1997). An emerging mdiikat initiating the relationship is expected
to have a strong vested interest in actively segkome specific knowledge from the right partner
- knowledge that is difficult to access throughestBources or in-house R&D and search efforts

(this refers to its learning intentions) - as vaalin sharing its own knowledge with a partner



whose complementary capabilities will add valuég@wn operations (this refers to its strategic
goals), e.g. in the supply chain or is in the pssoef developing ‘linkage capability’ (Lall 1992).

The extent of knowledge transfer and sharing a¢ggmedds on the partner’s willingness to share its
knowledge (Inkpen 1998, Tatikonda and Stock 20@Bn8tz 2006). Partners with a better
knowledge stock may be protective and reluctashre knowledge to prevent unintended
knowledge transfer (Hamet al. 1989, Inkpen 1998); however, the predominant diisbef the
foreign partners in the capabilities of an emergmayket firm to capitalise on spillovers of the
partner’'s knowledge may ease this barrier (basealfew partner questionnaires conducted by the
author). So, the firm’s initiation of the relatidng indicates developed linkage capabilities and an
active learning intention by the firm, while therpeer’s initiation can be taken as an indication of

its willingness to share its knowledge and allowkiedge spillovers in the relationship.

Earlier studies also pointed out the importanclod-term and stable relationships for
developing high level of interaction that bring®abinterpersonal communication in greater
magnitude and frequency as well as with richer/deaad more complex knowledge (Hakansson
and Johanson 1988, Simonin 1997, Tatikonda ank2@@3)* Learning opportunities do not
decrease as tlmntinuity of the relationship decreases; however, continuous relationships tend
to improve the elements of trust and knowledge atimipartner in the relationship, with
significant consequences with regard to reductioimneertainty in the future behaviour of the
partner (Gulati 1995) and developing a ‘networkaxgerience’ (i.e. past experience, prior ties),
and are expected to become an impetus for furéaening by allowing the firm to develop the
capability to learn from the partner easily (Ink@&®98, Kim and Inkpen 2005). Continuous
relations represent higher level of interactionimiythe relationship, which leads to development
of interpersonal communication and thereby to taetbpment of more informal relations among
the partners and more knowledge spillovers.

Z Intending to be an active learner does not rutetmipossibility of obstacles/barriers to tap itite knowledge
sources of the partner or make use of the availai&ledge by the partner (Grant 1996).

® The counterargument that continuous relationgesee to stagnation in the relationship is notwate in our
research due to the assumption of the signifigaeatther differences’ with regard to their knowledgeses.

10



There are occasional/regular relationships witlvensities, research institutes, consulting firms,
etc. - used as complementary to the in-house canpetof R&D or as a substitute for the lack of
it, and relationships on an annual basis with pulgsearch institutes for tests, accreditation, etc
or technical fairs, conferences, symposiums. Thezealso one-off relations; e.g., technology
acquisition packages, unless firms are happy wiehteéchnology and the after sale services of a
particular technology supplier.

There are twdevels of formality in a relationship. Informal mechanisms between individuals
and within groups of people with common professiam&rests and specialization (Von Hippel
1988, Grant 1996are one of the main carriers of knowledge betwgers in product
development, technical advice for problem-solvimgioduction processes, etc. (Dosi 1988,
Mason et.al., 2004; von Hippel 1988, Ernst and R®02). Communication of individuals at an
informal level through telephone, email and faxpheddification/articulation of tacit knowledge
(Pak and Snell 2003), and has significant impaatmerging market firms during technology
acquisition projects and in export-oriented proaugtas verbal forms of instructions and
specifications are most often supplemented witht&rimaterials at an informal level. They are
mostly treated as positive externalities, creasitngng links between the networking and
knowledge spillovers, e.g., through observation thay lead to reverse engineering (Ernst and
Kim 2002).

Formal mechanisms are organised or determined Ioyagaas in the form of resource and
personnel exchange, teamwork, secondment, teamssiébrces, meetings and organised
personal contact, as well as arranged visits anttem@artners, organised training, technical
consultancies, standard machinery transfer, etll (884, Ernst and Kim 2002, Pak and Snell
2003). Learning is expected to be higher in infdrrekationships compared to formal ones, with
more spillover effects.
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Characteristics of the partner

In the emerging market context, when there arefgignt partner differences, the learning
opportunity is expected to enhance (Inkpen 1998) &nd Inkpen 2005). The international TT

and FDI-spillover literatures are premised on thesithat foreign partners should be able to bring
in more up-to-date and state-of-the-art knowledgehé¢ relationship than domestic partners. The
upgrading literature emphasises ‘global’ value shdor the same reason. Therefore, relationships
with foreign organizations are expected to creabeentearning opportunities for emerging market
firms. Identifyinggeographical origin of partneris expected to shed light on where the sources

of knowledge and knowledge spillovers are for enmgrgnarket firms.

Characteristics of knowledge transfer process withie relationship

The literature distinguishes traditional one-waydinectional knowledge flows in inter-firm
agreements (in technology purchase, licensing,@ubacting, etc.) from two-way/bi-directional
knowledge flows in strategic partnerships in R&Egtinology, production and distribution
(Freeman and Hagedoorn 1994). Mytelka (2001) enpltie differences between the two
direction of the knowledge flowon the basis of joint knowledge production andisiga little or
no equity involvement, and requirements for longem planning as opposed to opportunistic
responses to short-term gains. In general, the lohginowledge transfer within the non-equity
based relationship (as studied in this paper) istroften uni-directional (Narula 1996). Uni-
directional knowledge transfers create limited opynaties for learning (Mowergt al. 1996);
however, in the emerging market context, they apeeted to facilitate learning in networks more

than bi-directional relationships.

Thecontent of the knowledge transferredduring the relationships differs according to tieed

of the partners. ‘Market knowledge’ is sought wlagiirm is entering into a new market for the
first time and needs to compensate for its owntignce by accessing its partners’ knowledge of
and networks in that market, or when joining forttebe strong in different markets (such as
supply markets) (Simonin 1999). Knowledge on ‘bassand quality management’ involves the

introduction of new routines within the firm as Was$ the ability to manage inter-firm contractual
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relationships. Especially quality management, imva a fair amount of training, is an
increasingly important issue with regard to intéior@al standards. Firms generally cooperate with
specialised universities and consulting firms topgepared and certified as well as get training on
specific management courses and programmes or eajayorks with strategic investors and
synergies within group companies. ‘Technical knagk® on new products, product

specifications and/or designs and their produgbitesses lead to adaptations and minor
improvements in these products/production processssdevelopment of new ones (e.g.,
Westphalet al. 1984, Hakansson 1987). ‘Technological knowledgehbst often embodied in
process technology and problem-solving activiti®es¢tphalet al. 1984, Dosi 1988).

Unquestionably, individuals are regarded as therkaes for the transfer of tacit knowledge
through face-to-face communication, which requimesbility of people. Such communication
can take the form of sharing experience, demomsitraind observation, master-apprentice
relationships on the shop floor, personal instarctprovision of expert services (advice,
consultations, etc.), solving problems and trairbegveen different people at different levels in
the form of personal contacts, group level dialogne discussion (Hamfelt and Lindberg 1987,
Senker and Faulkner 1996). The mobility of expereehengineers and managers gained
importance both in the reverse-engineering capegslof developing country firms (Mowery and
Oxley 1995, Kim 1998) and in the spread of exmoiented production in developing countries
(i.e. GVCs/GPNSs) (Saliola and Zanfei 2009). Fortraihing of engineers and management
personnel within the group companies and strategestor and secondments and exchange of
personnel for some period (Inzelt 2008) as wel@ecialised training provided by universities
and consulting agencies contributed short-term fploif personnel. Masoet al. (2004) call for
further research using quantitative techniquessess the importance of highly qualified labour

mobility in knowledge transfer from the external/eanment.

LOW- AND MEDIUM-TECHNOLOGY INDUSTRIES

This paper examines learning in networks in thetedrof LMT industries; namely clothing and
food-processing. A growing literature on LMT indiiss emphasises the still ongoing importance

of these industries not only in developing/emergiagntries’ economic development but also in
13



advanced countries’ economies. Nevertheless, LMUstries are by and large overlooked when
compared to the abundance of studies on high-tedtiors (Von Tunzelmann and Acha 2005,
Hirsch-Kreinsen 2008, Freddi 2009).

The consensus on their low-technology charactesissi based on their strong dependence on
external technology acquisition from machinery agdipment suppliers, categorising them as
supplier-dominated industries (Pavitt's 1984). Hoere these industries increasingly benefit from
scientific and technological opportunities acquicedpilled over from manufacturing and service

industries to which they are horizontally linked.

Table 2 Differences in the characteristics of the chosen industries that allow comparison

Characteristics Food-processing industry Clothing industry

Structure of the industry Consolidation toward oligopolistic Integration into GVCs / GPNs
structure

Technological level Low-tech shifting towards medium low- | Low-tech

(OECD classification) tech

In the recent literature Associated with knowledge networks. Associated with production
horizontal linkages (von Tunzelmann networks, vertical linkages (Gereffi
and Acha 2005) 1999)

Targeted market and level | Domestic market-oriented Export-oriented

of competition (high competition industry within the (high competition industry in the
domestic market) international markets)

Governance structure in In between producer- and buyer-driven | Buyer-driven GVCs

GVCs (Gereffi 1994, 1999) | yet largely free from GVCs and its
governance structure

Integration to the EU Through FDI and Polish food- Through trade and GPNs/GVCs as a

(Kurz and Wittke, 1998) processing industry offering market to supply base to the Western brand
the Western manufacturers manufacturers

Pavitt sectoral taxonomy Supplier-dominated but changing Supplier-dominated

(Pavitt 1984) towards demand-driven

Source: Based on the relevant literature review

There are some differences in the chosen LMT imghssin this paper (Table 2) that allows us to
compare low-tech industry with a medium-tech induahd to make a contribution to the
literature on LMT industries. Hence, the mediumatemlogy side of the food industry (i.e. food-
processing) is chosen over the low-tech side @it live animals, raw fruits and vegetables,)etc.

while the low-tech, labour-intensive clothing inthyss chosen over the textiles industry, which
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has a relatively higher technology level. The fa@wdeessing industry, on its own, provides a
richness of sub-sectors giving an opportunity spnt a vast number of types of networking
relationships. At the same time, being integrated GPNs/GVCs from the beginning, the
clothing industry represents these networks aedsfit geographical levels (i.e. global, national

and local). Hence the boundaries of the indusstiedied in this paper.
THE RESEARCH DESIGN
The Sample

This paper focuses on one of the Big Ten emergiakets identified by Garten (1996), namely
Poland. A few large domestic firms and LMT actegticharacterize Poland’s industrial structure
(OECD 2007). In the literature, large firms are eéoted to benefit from wider opportunities to
develop and learn in networks due to being endomigdrelatively better means when compared
to SMEs (Freeman 1994, Cassiman and Veugelers 2BR&}ing work on Central Europe has
shown that former SOEs have become both major dagehe economy and the key nodes in
GPNs/GVCs after the transformation (Pickles andt®@011). However, indigenous firms had in
general received less attention (Szymaeslal. 2007). Therefore, large domestically-owned firms
with more than 500 employees were identified agdted population.

First, a firm database composed of 78 food-prongsand 46 clothing Polish-owned firms with
more than 500 employees was created using thesaloleeksting of firms registered with Polish
Embassy in LondofiThen, a pilot questionnaire was applied to thisllase to ascertain firms
with a reasonably large portfolio of relationshipsietworks. Due to wrong contact details, the
total number reduced from 124 to 79. In three mgirtime, a response rate around one-fifth was
achieved (17 answers). This paper includes a §aailple of 16 large Polish-owned firms (8 food-
processing and 8 clothing); representing 10% ofpthgulation of large food-processing and 17%

of the population of large clothing firms.

* www.polishemb-trade.co.uk/Home _en/Main_en (aatessed in October-November 2000).
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Data collection

The data was gathered through in-depth face-toifdgeeviews during two visits to Poland in May
and November 2001. Using a set series of quest@ngng as a structured guide, thirty-one semi-
structured interviews were conducted with the dwnes and nineteen open-ended interviews with
ten public and private organizations, some of whiehe partners declared by the interviewed
firms. Questions about relationships were askeélation to type of partner. Once the presence of
a relationship with a specific partner is deterrdintben the nature of the relationship is
elaborated. Focusing on detailing each relationgaph question was repeated for on-going and

past relationships occurring any time from 1982@62.

As many as four leading individuals who were regilie for and knowledgeable of the current
and past collaborative experiences of those firragewnterviewed in a given firm, either
separately or in groups. Each firm interview totkeast 4 hours. During the factory visits,
structured conversations were held with operatiomahagers, production chiefs, senior and junior
engineers, which were a useful technique of doabkxking the information received from other
interviewees, since these people very sincerelysantktimes proudly explained the details of, for
instance, an arm’s length relation with a technglsgpplier, clarifying to what extent the firm

was capable of using, assimilating, changing, nyaatif or improving the technology being

acquired over time.

The dataset and the unit of analysis

Due to the difficulty of measuring ‘learning’ (Ganv1993, Figueiredo 2010), the analysis of
learning is frequently discussed at the firm lamatase study methods. This paper will also stay
within the boundaries of micro-level perspectivertér-organizational relations - the network
approach; however, in the absence of methodolotpcdd that address the analytical limitations
of the concept of learning, it will explicitly shifthe focus away from the individual firm to the
‘dyadic’ relationships of firms in networks (Dyené Singh 1998). Like Nelson and Winter (1977)
and Freeman (1994), who believed micro-level stidiegnnovation were more likely to produce
fruitful results than aggregate production funcsiphbelieve firm and industry-level studies,
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although useful on their own right, examine netvgaak too high level of aggregation by not going
into detail of each relationship in the networkack individual relationship of the firm in the
networks might have its own nature, depth and ®egy, varying with respect to knowledge
transfer possibilities and mechanisms, so this iplage investigated each relationship in-depth to
find out if and what new knowledge it added tofin@’s existing knowledge stock, and most
importantly, through which mechanism$his, to our knowledge, has not previously been
attempted at all. As a result, compared to theiptsworks on learning, the strength and novelty
of analysis in this paper lies in its unit of arsady This way, neither were the details of casdystu

methods lost nor was the generalizability of staté methods given up.
Hence, based on the face-to-face interviews, ajinali dataset composed of 467 relationships of
16 large domestically-owned food-processing anthaig firms in the transition period (1989-

2001) was constructed (Table 3).

Table 3 Basic characteristics of the dataset

No of No of % in total Average min/max
. relations | relations number of no of
firms . .
relations relations
per firm
Food-processing g 195 41.8 24.4 10/44
Clothing 8 272 58.2 34.0 22/47
Total 16 467 100 29.2 10/47

Source: Own data

Variables and measures
Dependent variable: Learning mechanisms externalth@ firm (EXTLEARN)

This variable represents learning whilst in a refa&hip and draws on the taxonomy of Malerba

(1992). It is a ‘categorical’ variable which islagonship-specific’ and ‘incremental in nature’.

>A relationship with a raw material supplier midiatve different dimensions: production network ($fieproduct
development project), knowledge network (invohairing to show how to use the raw material effextiy, or AL
relationship (purchase of a sophisticated interamgdjood).
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When the information on learning is collected frowividuals, there is the danger of it being
perceptual and biased as well as its analysis ®ibpgect to common method bias. So, in order to
minimize this bias, this research used multipleinfants and double-checking as much as
possible through lots of elaborations and repetsiof the same question in different styles during
the interview with different interviewees. The fisrmterviewed were not asked directly about
which learning mechanism was operant in a giver,qast only because the answer would be
their perception but also because it would havaewtaled reliable results. The presence of
learning in networks is substantiated by the abditthe interviewee to elucidate the contribution
of the new knowledge acquired in the relationsbighe firm, which also shows a conscious
awareness of the alternatives that the new knowl@dgvides the firm as well as no new valuable
knowledge to be withdrawn for the firm during tledationship (i.e. no learning during the

relationship).

Table 4 summarizes the explanatory variables agid thtegories.

Data Analysis

Multinomial logistic regression (MLR) was employed a statistical method to identify and
differentiate the key factors that explain the matwf learning in networks (Hosmer and
Lemeshow 2000, Borooah 2002)Two MLR models of learning propensity of firmsnetworks
were used’ Learning Model (LM) addressed the questiorhofv network characteristics affect
EXTLEARN and looked at thmain effects

log (Prob(EXTLEARNS=]) / Prob (EXTLEARN=4)) = log {0 pa4)

= o+ uNETYPE + ,GEORIGIN + ;3 INITIATOR
+ 4CONTINUITY + sFORMALITY + DIRECTION + ;; CONTENT
+ gMOBILITY + ;INDUSTRY+ ,PERIOD (LM)

® Due to the use of a dataset with categorical bésathat are not quantitative, numerical and comtiis, but
composed of two or more categories with no intdrsidering to these categories.
" SPSS version 17 is used for all the statisticadei®estimated.
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Industry-interaction model of learning (I/LM) addsd the questido what extenthese effects
of network characteristics on EXTLEAR(iffer between Polish food-processing and clothing
industries and looked at tleéfects of interaction variablemn learning mechanisms external to the

firm that account for heterogeneity across firmghia two industries studied.

log (Prob(EXTLEARNS=]) / Prob (EXTLEARN=4)) = log {0 pa4)
= o+ uNETYPE + ;GEORIGIN + ;3 INITIATOR
+ 4CONTINUITY + sFORMALITY + ;DIRECTION + ;; CONTENT
+ gMOBILITY + ;;INDUSTRY+ ,PERIOD
+ ;1 INDUSTRY*PERIOD + ;, INDUSTRY*NETYPE
+ 3sINDUSTRY * GEORIGIN + ;4 INDUSTRY*INITIATOR +
+ ;5 INDUSTRY*CONTINUITY + js INDUSTRY*FORMALITY
+ j7 INDUSTRY*DIRECTION + ;3 INDUSTRY* CONTENT
+ jo INDUSTRY*MOBILITY (I/LM)

DESCRIPTIVE STATISTICS

When the variables are categorical, descriptiviessitas are largely limited to crosstabulations and
chi-square tests of independence. Table 5 prefanfsequencies of relationships related to the
explanatory variables and also compares the freme®of relationships across the industries,

which have fairly similar pattern, confirming a hogenous sample.

Pearson chi-square test results indicate diffeiebetwveen industry types with regard to
GEORIGIN and CONTENT (at 1% level), FORMALITY and>BITINUITY (at 5% level), and
INITIATOR (at 10% level) with strong, confirmativand suggestive evidence respectively, while
no differences in DIRECTION and MOBILITY. EXTLEARIS fairly equally distributed in the

dataset, is statistically significant at 1% levetias associated with the industry type.
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Table 5 Distribution of relationships by industry type and by variables of network characteristics andhe non-
parametric test results of these variables
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Source: Own dataset, SPSS version 17.0

While, in general, the number of relationshipsfpen where firms learn in one way or the other
dramatically increases from early 1990s to lateOE9¢here are significant differences between the
two industries in each learning mechanism (Table 6)
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Table 6 Number of relationships per firm over timeby learning mechanisms external to the firm and by
industry type
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Source: Own dataset, SPSS version 17.0

Table 7 Pearson Chi-Square test results for univarig analyses

Test Statistics: Pearson Chi-Square

EXTLEARN versus

independent variables Value df  Two-sided Asymp. Sig. (p)
INDUSTRY 28.903 3 0.000
PERIOD 11.477 6 0.075
NETYPE 221.737 6 0.000
INITIATOR 61.717 3 0.000
GEORIGIN 7.351 3 0.062
CONTINUITY 88.398 6 0.000
FORMALITY 46.959 3 0.000
DIRECTION 25.139 3 0.000
CONTENT 132.299 9 0.000
MOBILITY 60.764 3 0.000

Source: Own dataset, SPSS version 17.0

Univariable analysis of each variable showed gstesiby significant association between the
dependent and explanatory variables, which metrikerion to be used in the multivariable model
(i.e.p-value < 0.25; Hosmer and Lemeshow 2000) (Tabl&Xamining the cross-tabulations
carefully indicated a need fdistribution networkgo be merged into the closest network type.
For a sound decision, multiple correspondence arsalyas conducted to see the associations
between network types and learning mechanisms,haieiealed that production and distribution

networks were better treated as one category.
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Following Tabachnick and Fidell (2007), the podgi{pof high multicollinearity between
explanatory variables is controlled through cheglor standard errors of the variables that are

greater than 2 after the models were %inere was no reason for concern.

RESULTS

LM was estimated in two steps in order to evaltiagepredictive ability of the variables for the
characteristics of knowledge transfer within thiatienship after adjusting for the differences in
characteristics of the relationship and partneb(@®&). Log-likelihood ratio showed statistically
significant improvement in the final model indicagithat these variables reliably predict
EXTLEARN.

The likelihood ratio tests of each estimated inaelgat variable showed that each of the variables
had some association with EXTLEARN, except PERI@Dich appeared to be statistically not
significant in either of LMs, suggesting that PbllSsMT firms used the three learning mechanisms

during their relationships over the transition yeaithout distinguishing one over the other.

The comparison of both models’ results showedalding the factors related to knowledge
transfer processes in the relationship did notitpisdely affect the estimates of the coefficieints
the baseline LM, except three variables whosessizdl significance disappeared in the final LM:
The importance dtnowledge networkis increasing the likelihood of learning from kniedge
spillovers, that oforeign partnerin learning from advances in S&T and thatohtinuous
relationsin learning by interacting. All are consistentlwihe expectations of knowledge
networks revealing more of spillover effects, afeign partners being more influential in
introducing new science and technological develogmm the LMT industries, especially when
the literature on economic transition suggests THatrom the west has become the predominant
vehicle for technological catch-up in CEECs (Vomddhhausen and Bitzer 2000), and of

continuous relations particularly with supplierslalustomer in the GVCs/GPNs leading to

8 To eliminate any concern with regard to a possibleelation between NETYPE and the other varighites LM
with NETYPE was compared with the LM without NETYRE both models, NETYPE reliably predicted
EXTLEARN.
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developing trust and a basis for exchange of kndgddoetween partners. However, when the
factors related to the knowledge transfer proceissaselationship are taken into account (final
LM), ceteris paribughroughout the results for EXTLEARN tell us a diiént story.

First, the systemic origins of the networks distiisped learning from knowledge spillovers from
learning from advances in S&T and education (midedyt in knowledge networks and AL
relations) and learning by interacting (more likalyproduction & distribution networks). It is not
sensitive to network type, but to other charactiegof networks: It largely benefits from
relationships with foreign partners, informal ammhttnuous relations, mobility of people during
the relationship and when the partner initiatesrétaionship. Hence, in line with the literature,
continuous relationships helped developing trust@common language between partners and
allowed more spillovers and learning for Polish Liffns (Hakansson and Johanson 1988,
Simonin 1997, Inkpen 1998, Tatikonda and Stock 283 and Inkpen 2005). This result also
confirmed the expected role of informal relatiosgasitive externalities that create a strong link
between networking and spillovers (Ernst and Kifi20However, the ability of Polish LMT
firms to learn from spillovers depends largely bea partner’s interest in sharing its knowledge.
This finding extends earlier findings on the spiéo effect during the relationship, as it is strong
only when the partner initiates the relationshid amen this partner is foreign. The latter is in
line with the literature on FDI in emerging markdtsalso corroborates a shift from domestic to
foreign sources in Poland’s knowledge and prodaciigstems, leading to ‘network failure’ as the
weakness of the NIS in Poland, where the deartheofocal and international networks of
socialist period was replaced with exceptionallywpdul global networks (both through FDI and
GPNs) which are not in alignment with the local dimel weakened national networks (von
Tunzelmann 2004, 2010).

In line with Uzzi (1996a,b), a mixture of knowledgetworks and AL relations associates strongly
with learning from advances in S&T and educatiohilevlearning by interacting associates
strongly with production and distribution networkartly confirming Mowery and Oxley (1995),

in an emerging market, TT relies on AL relationshwtiechnology suppliers and may have an

effect on shaping the early stages of transitidre [atter result is not only in line with Szymanski
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et al’s (2007) findings but also confirms the discoutsa there is learning in favour of local
suppliers in GVCs/GPNs.

Second, the most notable result is a very strofegiedf mobility of skilled people on all three the
learning mechanisms external to the firm, confignine emphasis on mobility of people in the
earlier contributions on transfer of tacit knowledgmains timely and fundamental to our
understanding of is importance for learning in &pe of relationship, and in the emerging
country context, reminding us that knowledge trantfirough mobility of people has always been
behind the success of reverse-engineering and groéwvelopment capabilities (Dahlman and
Fonseca 1987, Kim 1998), the spread of knowleddl®ggrs between foreign and domestic firms
(Mowery and Oxley 1995), the development of exmriented production by means of
GVCs/GPNs (Ernst 1997, Schmitz and Knorringa 2@0iola and Zanfei 2009) among many
other effects.

Third, the relationships with technology developams suppliers are not built on mutual
interaction that has continuity. One-off relatipasch as technology acquisition packages,
consulting services or contract R&D with univeesstresearch institutes, provided more access to
new advances in S&T for emerging market firms #ratgenerally viewed as ‘recipient’ of
scientific/technological knowledge. Indicating siggant partner differences with regard to their
knowledge base, this learning mechanism is moedyiiwhen the knowledge is transferred uni-
directionally. It may also be related to continulagacy of the S&T system in the socialist era
that reinforces persistent deficiencies in techgicla capabilities and shortage of knowledge
sharing and generation activities by Polish LMTiérin their relationships (Rado3ei999,

Dyker 1997). This is why these firms seek technplaglated (new production processes,
machinery and equipment, etc.) as well as busif@egslity management-related knowledge
(partly ICT, partly ISO management) in their redatships; indicating first technology dependence
during the transition years as widely observedheémerging market firms (Dahlman and
Fonseca 1987, Kim 1980) and second the anticip&iooontinuation of this dependence in the

years to come with low levels of appropriabilityraw technologies.
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Table 8 Estimation results for LM

LM baseline model LM final model
Variable Learning from Learning from Learning by Learning from Learning from Learning by
knowledge advances in S&T interacting knowledge advances in S&T interacting
spillovers and education spillovers and education

Constant -0.96  (0.60) [-1.83** (0.73) |-1.87** (0.65) |-1.16 (0.74) [-4.12**(1.06) |-1.76* (0.78)
Control variables
food-processing i i r i é F é
vs clothing industry 0.14 (0.38) [0.70* (0.39) (053 (0.37) |-0.58 (0.41) |0.81* (0.43) [1.00** (0.41)
Characterigtics of the relationship
knowledge networks i i r i r i i
vs arm's length relations 1.01** (0.47) |2.06*** (0.46) |[-0.58 (0.65) (0.31 (0.56) [1.53*** (0.54) |-091 (0.75)

r r r r r r
production and distribution
networks vs armis lengthrelations| 53 (0 45) [-1.66%+ (0.82) [2.05** (0.46) |0.03 (054) |-199% (0.88) |2.10v* (0.58)
the f”,m r r r r r 4 r
vs the partner initiates the
relationship -0.73* (0.37) |1.45** (0.52) |-0.12 (0.37) |-0.79** (0.39) |1.19* (0.53) |[-0.11 (0.39)
continuous relations i i r i r i
vs one-off 1.05** (0.42) ([-1.43** (0.50) [0.70* (0.39) [0.96** (0.45) |[-1.20** (0.55) |0.44 (0.41)
occasional relations i i r i i r i
vs one-off 0.62 (0.49) [-0.18 0.47) (031 (0.53) 1045 (0.52) |-0.20 (0.49) (0.00 (0.56)
informal i i r i r " i
vs formal relations 2.02** (0.42) |0.37 (0.51) |(0.67 (0.44) |1.50*** (0.46) |0.24 (0.55) |0.20 (0.49)
Characteristics of the partner
foreign partner i i r r " r é
vs Polish partner 0.69** (0.36) |0.69* (0.40) [1.20*** (0.37) |1.11*** (0.43) [-0.07 (0.49) [1.23*** (0.42)
Characterigtics of the knowledge transfer during th e relationship

r r r r

uni-directional
vs bi-directional know ledge transfer 038 (042) |163%+ (0.62) |047 (0.43)
technology-related i i r r
vs market-related know ledge -1.01  (0.66) |1.63** (0.76) [-2.31*** (0.74)
production-related i i r i i
vs market-related know ledge -0.15 (0.64) |1.11 (0.80) |-0.47 (0.67)
business and quality i r i i
management-related
vs market-related know ledge 0.23 (0.65) |1.73** (0.81) |[-0.63  (0.69)
there is mobility of people i r i
vs no mobility of people in the
relationship 1.94** (0.42) |(0.83* (0.47) |1.26*** (0.46)

No of observations
Log Likelihood

LR Chi-Square
Degrees of freedom
Prob > Chi-Square
Pseudo R2 (McFadden)
Correct classification

Variable Selection Method
Variable removed

Reference outcome

467

-291.199

381.816

24
0.000
0.302
62.1%

PERIOD

Stepw ise (backw ard elimination)

No learning during the relationship

467

-338.94

459.22

39
0.000
0.363
66.2%

Stepw ise (backw ard elimination)

PERIOD

No learning during the relationship

***n <0.01; *p <0.05;*p <0.10; standard errors are in paranthesis.

Source: Own dataset, SPSS version 17.0
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An indication of this is not being the case ishe fact that the firm initiates the relationshipatt
lead to learning from advances in S&T. The implmas of this willingness to be an active learner
do not generally lie in the appropriability of texogies but definitely in the prospects for
product development with the use of new advanceaviedge and technologies. Meeting the
international standards became a necessary camfltiahe Polish LMT firms if they intend to
work with foreign customers in the short run aneéxport in the long run. A fair amount of
investment is needed for increasing their standandkiding investments in new technology and
equipment, training personnel and improving qualityaw materials (e.g., these standards forced
food-processing firms to develop new cooperatigesywith the raw material suppliers or forced
clothing firms to develop direct contact with fayeisuppliers, introducing a new capability in
‘purchasing’ which these firms did not have durihg socialist era). In line with Quadros (2004),
improving standards did not improve the ‘technicalllaboration between partners in
GVCs/GPNs; also confirmed with the negative eftdgbiroduction and distribution networks on
learning from advances in S&T and education.

The expectation of choice of foreign over domestigin technology, scientific knowledge or
education by emerging-market firms is not supporte, domestic partners for these purposes do
not appear significant, either; suggesting thatsdAdLMT firms choose to establish relationships

with both partners, instead of choosing one orwther, as stressed by Bell and Pavitt (1993).

Fourth, there are more learning opportunities fandstic firms through interacting with foreign
partners in GVCs/GPNs. These relationships tramséeket-related knowledge both voluntarily,
when the Polish firm has accumulated substantihrielogical and production capabilities, and
involuntarily, through product specifications aresajns sent by the foreign partner. Both

transfers allow firms to have access to knowledgaigent product designs/innovations and to

follow product market evolution in the world.

According to LM, food-processing firms are moreelikto learn from advances in S&T and
education and learning by interacting than clotHimgs, while no difference in learning from
knowledge spillovers. Essentially, how much of differences in learning mechanisms external
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to the firm are due tmdustry differenceés INDUSTRY variable appeared to be a moderator
(Baron and Kenny 1986), particularly for NETYPE, RONUITY and MOBILITY, and hence is
used to control for the differences between Pdbisial-processing and clothing industries in the
I/LM (Table 9).

Ceteris paribusthe coefficients of the INDUSTRY interaction \ales for learning mechanisms
are in general marginally significant. The findirgfd/LM confirm and clarify that the two
industries differ with regard to the nature of titechnological levels. The medium-tech nature of
the food-processing industry is observable in tlgdér likelihood of learning opportunities during
the relationship through spillovers, albeit mostlyne-off, AL relations, and for new advances in
S&T through informal relationships. The latter s implications. First, it underlines an
exception to the abovementioned ‘network failuka( Tunzelmann 2004, 2010) in the food-
processing industry, indicating that old informatworking still survives (with the universities
and research institutes), although it is hard fmeekthese relations to create a basis for
development of a strong sectoral systems of inavaf new type of informal relations with
foreign sources of knowledge is emerging in thedfpoocessing industry through linkages with
foreign strategic investors and their linkages.dBec it suggests greater technological orientation
of food-processing firms than clothing firms. Ralia on developing informal relations instead of
on formal TT purchases indicates that food-proogsBims are more interested in the outcomes
of basic and applied science and the appropriglufithese new knowledge and technologies than

clothing firms.

Positive spillover effects are present in producaod distribution networks and in relatively
long-term relations of Polish clothing firms, prdirig strong evidence for ‘knowledge spillover
effects’ as one of the indirect forms of knowledg&PNs/GVCs (Ernst 1997, Hobday 1995,
Gereffi and Tam 1998, Schmitz 2004). During intews, Polish clothing firms did not initially
appear to have knowledge-seeking and learning emiiv GPNs/GVCs. However, it quickly
became clear that they were focusing on learniadtlsiness management methods and technical

side (e.g., product design) of the industry rathan technology per se.
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Table 9 Estimation results for I/LM

Interaction Model of Learning

Learning from Learning from Learning by
knowledge advances in S&T interacting

Variable spillovers and education
Constant -1.95** (0.96) -4.60*** (1.30) -2.05** (0.92)
Control variables
food-processing
vs clothing industry 1.98* (1.20) 0.77 (1.30) 0.74 (1.23)
Time period
late 1990s (1998-2001)
vs early 1990s (1989-1993) -1.97 (0.59) 0.35 (0.78) 0.09 (0.53)
mid-1990s (1994-1997)
vs early 1990s (1989-1993) 0.77 (0.69) 0.39 (0.89) 1.00 (0.63)
Characteristics of the relationship
k led t k

nowledge networ«s 0.69  (1.00) 2.49* (1.01) |o.61 (1.09)
vs arm's length relations
produc.tion and dist_ribution networks 0.73 (0.68) -2 20% (1.32) 1.69%* (0.67)
vs arm's length relations
the firm
vs the partner initiates the relationship -0.66* |(0.40) 1.as* (0.55) -0.11 (0.40)
continuous relations
vs one-off 1.47** (0.58) 0.43 (1.01) 0.56 (0.49)

i 1 lati

occasionalreiations 1.40* (0.73) -0.14 (0.76) |0.35 0.72)
Vs one-off
informal
vs formal relations 1.42** (0.57) -1.44 (0.96) -0.07 (0.58)
Characteristics of the partner
foreign partner
vs Polish partner 0.99** (0.45) 0.09 (0.54) 1.12* (0.76)
Characteristics of the knowledge transfer during th e relationship
uni-directional
vs bi-directional know ledge transfer -3.47 (0.43) 1.41* 1(0.65) 0.57 (0.44)
technology-related
vs market-related know ledge -1.08 (0.71) 1.70* 1(0.82) -2.21**|(0.79)
production-related
vs market-related know ledge -0.28 (0.68) 0.93 (0.86) -0.05 (0.70)
business and quality management-
related vs market-related know ledge 0.27 (0.69) 1.65* (0.88) -0.44 (0.71)
there is mobility of people
vs no mobility of people in the relationship 1.80™*(0.60) 1.89% 0.74) 1.27* (0.59)
Interaction of industry and time period
Food-processing * Late 90s 0.92 (1.08) 2.06 (1.33) 0.02 (1.03)
Food-processing * Mid-90s -0.45 (1.16) 0.06 (1.44) -1.93* (1.13)
Interaction of industry and network characteristics variables
Food-processing * Knowledge networks -0.64 (1.25) -158 (1.25) -2.67* (1.58)
Food-processing * Production and
distribution networks -2.05* (1.14) 0.19 (1.82) 0.24 (1.04)
Food-processing * Continuous relations -1.14 (0.97) -1.69 .27) 0.62 (1.15)
Food-processing * Occasional relations -2.03* (1.15) -0.18 (1.11) -0.63 (1.42)
Food-processing * Informal relations 0.18 (1.07) 2.55* (1.32) 1.37 (1.33)
Food- i * Mobilit f le i
e rocessing T Mobliy of people In -0.24 (0.90) -1.99* (1.02) |-0.18 (1.06)

e relation
No of observations 467
Log Likelihood -313.21
LR Chi-Square 510.68
Degrees of freedom 69
Prob > Chi-Square 0.000
Pseudo R2 (McFadden) 0.404
Correct classification 68.5%
Variable Selection Method Stepw ise (backw ard elimination)
Variable removed INDUSTRY*INITATOR, INDUSTRY*CONTENT, INDUSTRY*GEORIGIN
Reference outcome No learning during the relationship

*** p <0.01; **p <0.05;*p <0.10; standard errors are in paranthesis.

Source: Own dataset, SPSS version 17.0



This corroborates the low-tech nature of the ctaghndustry; however, still shows the positive
impacts of learning in networks on the large cloghiirms with established product development
capabilities. They understood the global changekerproduction activities of the industry and
applied it as a new business model within Polaadisg mid-1990s with significant implications

on the improvement of these firms’ knowledge stariganizational routines and systems.

Additionally, technological dependence on technglsgppliers is more strictly observed in the
clothing firms, as they tend to learn from advanoeS&T when there is someone (an expert)
exchanging and demonstrating knowledge strictlgfimcface. This result strikingly indicates that
S&T knowledge is more tacit in clothing industrye wuspect particularly in relation to design-
related production processes and specialised meghlm exemplify, a food-processing firm that
has never produced feta cheese before can takgpsaavailable in the market and learn
producing it with trial and errors on its existipgpduction technologies by means of cooperation
between a group of production engineers and maudgtople. But a clothing firm cannot imitate
a piece of clothing that has been designed to li@ekhand-made without the specialised
machinery and the experts that must train the eyepl® who are going to use this machinery. This
example highlights how the need for mobility of pkoin learning S&T knowledge in clothing
firms might be due to lower skills of employeesomparison to those in food-processing firms,
another reason for greater technological oriemadiofood-processing industry compared to

clothing industry.

CONCLUSION

This paper explored what aspects of networks infteeexternal learning mechanisms. It has
argued that the emerging market firms learn extgrti@ough a variety of mechanisms with
intrinsic characteristics that are derived fromduation and knowledge networks in comparison
to AL relations. It aimed at extending earlier ergal research on learning in networks by
distinguishing the impact of knowledge transfergasses compared to characteristics of the
relationship and the partner.
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The elements that best characterise the threeingamechanisms external to the Polish food-
processing and clothing firms were not only ideetifout also distinguished according to the

differences among these two industries.

The results shed light on how learning opportusitfeough various mechanisms were primarily
shaped by the specific characteristics of netwdplesticularly for the emerging market LMT

firms, the analysis showed the importance of kndg#etransfer processes during the relationship,
whose addition into the analysis changed the impfacharacteristics of the relationship and the
partner. Further analysis of industry differencigghhghted differences in the technological nature
within the LMT industries and provided evidencetbea networks of emerging market LMT firms
as sources of knowledge and learning that allowdfamcessing firms to link their activities to the
technological frontier, even in the absence ofanide R&D activities, while allow clothing firms

to improve product design capabilities and impletmaw business models.

This paper contributed to expand our understandirigpw networking activities embedded in
systems available in the wider economy can beffillytcombined in order to explain the learning
in networks, also with a comprehensive approadbaming mechanisms in systematic way.
Methodologically, this paper contributed to thergture by its ability to examirfewthese
relationships lead to learning, what charactegspicthe relationships create valuable learning,

using a new unit of analysis (the relationshiphaf tirm).

The clothing industry has been in decline sincentit:2000s and widely experiencing the lock-in
effects of GVCs/GPNs in the industry. The answehi® question basically lies in the catching-

up literature, which deals with the link betweesdig and growth and emphasises the benefits from
free trade through improvements in the scope fomkedge spillovers, which this paper observed
in the relationships of the Polish clothing firmsthe GVCs/GPNs. However, this is not enough

on its own; there is need for internal factors ctamentary to being inserted in GVCs/GPNs and
for competence-oriented firm strategies. Similaseolations in the food-processing industry were
interpreted as ‘network failure’ that led to a slfibm domestic to foreign sources in production
and knowledge systems (von Tunzelmann 2004, 20idweakens the national linkages,
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indicating a need for the government to implemedustry-specific industrial policies, to
reinforce dense industry-level linkages and to btws S&T system with relevant policies.

As for the avenues for further research, while gaper has focused on indigenous LMT firms,
much could be learned from replicating this framgwnand analysis methods with MNC
subsidiaries operating in emerging markets. Compathem with indigenous firms would also

yield results for better understanding of how igrathe present but isolated networks.
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