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Abstract. Spatial networking is the ‘new normality’ of local innovation systems, featuring a heterogeneous set of inter-organizational ties
and a constant circulation of information, knowledge, practices, and other intangible assets of actors engaged in the regional innovation
milieu. Understanding the particularities of territorial communities formed clarify the socio-spatial dynamics and the development
trajectory of the region, its competitiveness and innovative potential. The study explores the variety of factors that affect the patterns of
these socio-economic interactions, such as the networking objectives, the stakeholders involved, the benefits projected, their spatial
embeddedness, as to reduce the equivocality inherent to methodologies of delimitation and subsequent demarcation of spatial-network
interactions. The study rests upon analysis of different types of relations formed between heterogeneous actors of regional socio-economic
system, both at inter-firm and inter-organizational level. Providing a classification of major factors that determine the features and patterns
of spatial networking, the paper proceeds with discussing the differences in their dynamic configurations using three scholarly concepts –
industrial district, business cluster, and global innovation network. The study revealed 20 individual typological characteristics in a group
of four determining features of spatial-network interactions – the stakeholders, the linkages, the network, and the context. The typology
elaborated is irrelative to the types of spatial networking analyzed, thus, being equally applicable to the modeling of different
configurations of entrepreneurial interactions within the regional milieu. Territorial capital assessment requires a holistic approach in
determining the socio-spatial dynamics of the regional milieu. This necessitates defragmentation of local ties into value constellations of
the single regional socio-economic and innovation system. The study contributes to the understanding of internal mechanisms of various
forms of entrepreneurial networking, providing a set of criteria for integrated evaluation of spatial-network interactions.
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1. Introduction
Regional ecosystem is a mosaic of a unique set of resources and infrastructures (industrial, social, transport,
engineering, information, innovation, etc.) characterized by the individual institutional architecture of the
territorial socio-economic system that acts as a medium for the formation and functioning of various forms of
entrepreneurial networking. Spatially rooted milieu of inter-organizational interrelations and bonds between the
subjects of the regional innovation system implies a dynamic ‘value constellations’ (Normann & Ramirez, 1993)
complex of horizontally and vertically integrated actors who represent various institutional helices (business,
scientific and educational institutions, governmental bodies and authorities, public associations, other types of
non-profit organizations) and are united by their attributive similarities and the commonality of individual
aspirations. The combination of complementary competences of stakeholders (including their intangible assets;
Teece, 1998; 2007), their quasi-integration (vertical, horizontal, oblique; Leborgne & Lipietz, 1988; 1992)
achieved in the course of sustainable formal and informal network links has a fundamental influence on the
transformation of the geo-economic context and the trajectory its further development.
Recognizing this interdependence, the contemporary policies on regional socio-economic and innovative
development are increasingly associated with the territorial capital assessment (Camagni, 2017; Capello et al.,
2011; Perucca, 2014; Toth, 2014). First introduced in the report of the Organization for Economic Cooperation
and Development (OECD) in 2001, the territorial capital perspective emphasizes the need of taking into account
the specific features of the territories when formulating the regional development policies. In analytical terms this
implied disaggregation of the regional milieu into numerous ‘inclusions’ – spatial networks (e.g. clusters,
industrial spaces, technological districts, etc.; see Mikhaylov & Bolychev, 2015) that are rooted in a
geographically outlined territorial system (industrial zone, part of the urban agglomeration, city, rural settlement,
municipal district, administrative and territorial formation, etc.). These local communities based on common
practice (Brown & Duguid, 1991), shared knowledge (Breschi & Lissoni, 2001; Capello, 1999; Cohen &
Levinthal, 1990; Lane & Lubatkin, 1998; Tallman et al., 2004), or other proximities (Boschma, 2005; Knoben &
Oerlemans, 2006; Mattes, 2011; Torre & Gilly, 2000; Torre & Wallet, 2014) form synergies and emergent effects
in determining the identity and unique properties of the geospace. The identification of such organizational,
institutional, socio-cultural, technological and other intangible coherence of actors plays a key role in the
assessment of territorial capital, the competitiveness of the region, its innovative potential. Awareness of the
regularities and patterns in the formation of territorial communities enriches the in-depth understanding of
regional divergence phenomenon and enables targeted reproduction of the growth node practices within
customized regional policies.
2. Literature review
According to the provisions of the actor-network theory (Murdoch, 1998), the interactions of economic entities
within the boundaries of the regional ecosystem are characterized by processes of direct and indirect influence on
one another and the network environment as a whole, with each of the interacting parties being the cause and
effect of the simultaneous reverse influence of the counterpart. Mutual conditionality of actors, generated by their
involvement in a network of interactions, contributes to the distribution of roles in-between the network and
ensures the filling of its ‘structural holes’ (Ahuja, 2000l; Hite & Hesterly, 2001; Zaheer & Bell, 2005) – gaps in
the network structure. Interactions are an integrating factor for network nodes relative to their competencies,
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providing functional defragmentation of individual elements in a certain type of integrity – the form of spatialnetwork interactions (industrial district, cluster, technology pole, etc.; Mikhaylov, 2016).
The integration of network interactions into the space of the territorial socio-economic system presupposes going
beyond the limits of transactional relations, strengthening the significance of non-commercial (‘untraded’;
Storper, 1995) interdependencies and interpersonal relationships (‘weak ties’; Granovetter, 1973). Involvement of
representatives of various institutional helices in the processes of spatial-network interactions determines the
breadth and variability of the combinations of relations that are formed between the network stakeholders. Their
diversity are being formulated in the models of triple (Etzkowitz & Leydesdorff, 2000), quadruple (Carayannis &
Campbell, 2009), quintuple (Carayannis & Campbell, 2010; Carayannis & Rakhmatullin, 2014) helices. The types
of interactions being formed are characterized by:







involvement in the processes of design, development and production (for example, collaboration,
provision, complicity);
information exchange, communication of knowledge (e.g., learning, examining, exploring);
coherence and coordination of actions regarding intranet processes and the external environment (e.g.,
strategic partnership, fellowship, association);
focus on mutual support, which does not involve direct commercial benefits (e.g., assistance, support,
facilitation, reciprocity);
rivalry within the boundaries of individual stages of the innovation process and the struggle for resources
(e.g., competition, co-opetition);
correlation of operational activities and strategic planning with respect to both individual and networkwide development trajectory (e.g., conjugation, coordination).

The presence of institutional, social, cultural, organizational, technological, cognitive intersection points (i.e.
common grounds) at the inter-organizational level is correlated with the similarities (or ‘closeness’; Gertler, 1995)
of certain properties and functions of elements of the network of interactions. From the privision of classical
economic theory the similarities considered are expressed in the dyadic inter-firm production relations of the
model of inter-industry input–output tables (Leontief, 1973) – i.e. the value chain. With the broadening of the
understanding of the nonlinearity and openness of the innovation process of the knowledge economy (Mikhaylova
& Mikhaylov, 2016), inter-organizational interactions are increasingly being interpreted through non-hierarchical
connections of heterogeneous entities. The interactions of dissimilar actors that possess a different knowledge
base, set of competencies, employment but complementary in the context of individual elements of the innovation
process are found to be the most significant source of radical innovations, forming the inalienable competitive
advantages of the network and the territorial capital of the region, thus, being the focal point of competitiveness of
the regional innovation system.
A society acts as a catalyst for spatial-network interactions between both business entities (B2B) and between
legal entities and the end user (B2C). The unmet market needs generate demand for a set of value propositions
embodied in goods and services that satisfy the current and future needs of a certain category of people.
Development and, most importantly, commercialization and distribution of innovative products and solutions is
the key task of business, which is the central element of spatial-network interactions – the core of the concentric
waves of the network that initiates and bonds the totality of stakeholders. In the process of spatial networking,
there is a continuous transfer of products – goods, material resources, products and other tangible objects;
services, including non-profit and public services; and information, both in its explicit (e.g. documents,
procedures, standards) and implicit (e.g. ideas, skills, competencies, experience, best practices, organizational
culture) forms.
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The nature and structure of spatial networking is uneven due to differences between interacting actors and the
objectives pursued. Inter-firm interactions tend to build linear hierarchical links in the form of a value chain, in
which duplication of company’s functions represented in a particular market segment is excluded. Thus, the intranetwork competition is minimized. Unification of direct competitors generally takes place for a certain period of
time (including the phenomenon of ‘temporal clustering’; Torre, 2008) around large-scale resource- and
knowledge-intensive projects or in response to external threats (e.g. in the pursuit to combat external competitors
in the domestic market, respond to crisis phenomena or drastic changes in business conditions, etc.). Creation of
strategic partnerships, coalitions, alliances and other associations except for the above is realized in cases of
penetrating foreign markets in order to reduce risks and costs (e.g. via economies of scale); lobbying the interests
of the industry in communication with government authorities; creation of common norms, rules, business culture
as to facilitate further work within the network and with third-party organizations (e.g., implementation of
international financial and quality standards, personnel policy criteria, etc.), and a number of other reasons.
Interaction of business entities with academia relates, above all, with the objectives to meet the needs for qualified
personnel of the appropriate training profile. In this regard, companies conduct a dialogue on the content of the
curriculum; provide scholarships for targeted training; participate in student training through the establishment of
internship platforms, resource centers and the provision of on-site training for students. Other activities include
realization of the scientific and technological (S&T) potential of universities and academic institutions.
Companies finance research of fundamental and applied nature, production of prototypes, laboratory testing, and
the creation of their own laboratories based on HEIs grounds with the involvement of researchers to implement
long-term projects. With the introduction of centers for collective use in the science and technology parks of
universities, companies are involved in the joint use of the technical and laboratory facilities. Companies provide
commercialization and transfer of technologies through the use of intellectual property; purchase of license
agreements; the redemption of patents; creation of joint projects with the university start-ups and small innovative
enterprises, supporting the implementation of entrepreneurial university concept.
The interaction of economic entities with state authorities is aimed at developing consolidated decisions on the
necessary measures to support entrepreneurial, investment, innovation, export and internationalization activities,
foster modernization of fixed assets and production facilities. State infrastructural projects for the creation of
industrial zones, science and technology parks (incl. the highly focused ones, e.g. information technology, biotechnology, etc.), business incubators, technology transfer centers, exhibition and conference centers, etc. are of
great importance. Public-private partnership is a common form of solving socially significant tasks. The position
of the state as a mediator in the relationship between business and society is expressed in the legal regulation of
labor relations; development and implementation of technological, environmental and other standards; monitor of
the compliance with established rules and norms; support of non-state organizations and the promotion of their
economic activity, etc.
3. Research design and methodology
Network interactions that form between actors in the geospace are distinguished by a significant variety of
relations, which is caused by a large number of factors and conditions. The uniqueness of the properties of actors
and the contextual environment in which they function contribute to the fact that the same types of interactions
(competition, cooperation, collaboration, etc.) are realized in different ways. In this regard, regional interactive
milieu will be analyzed against a number of spatial-network interaction types. The main factors are classified into
four groups (figure 1):
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the stakeholders: defining the characteristics of the network participants (sectoral and organizational
affiliation) and the focus of their interests (goals, priorities, specialization);
the linkages: determining the nature of relationships between the interacting parties (strength, consistency,
objectives, formalization, hierarchy, numbers of connected elements);
the network: reflecting the participation of the entity in the system of interactions (openness, systemic);
the context: defining the features of spatial ties (rootedness, linearity, interactivity).

Fig.1. The types of spatial networking

The conceptual basis of the complex structure of spatial-network interactions applied is reflected in the ‘uneasy
triangle of three C’ – competition, collaboration and cooperation (Polenske. 2004). The study is designed inline
with D’Aspremont and Jacquemin (1988), who cinsider competition as the primary type of interaction, which
subsequently acts as a catalyst for the formation of creative ties – cooperation, and a more comprehensive type –
collaboration. The different types of inter-firm and inter-organizational relations between heterogeneous actors of
regional socio-economic system identified are to be applied for analyzing socio-spatial interactions of different
forms – industrial district, business cluster, and global innovation network. The three different forms of
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networking applied in the study enable to determine particularities in dynamic configurations of interactions in the
regional milieu.
3. Findings and Discussions
3.1. Spatial entrepreneurial networking as an integrating factor of regional interactive milieu
Competition is a type of interaction that arises from the similarity of entities (usually in terms of outputs – goods,
services, but also in attributive characteristics – employment, location, etc.) in case of the collision of their
interests in the short, medium or long term. It facilitates intra-firm resource mobilization, modernization,
innovation, and creates dynamism in the development of the economy. The absence or substantial restriction of
competition with the formation of oligopolistic and monopolistic systems leads to stagnant phenomena and,
subsequently, a decrease in the comparative efficiency of the use of production factors. Competitive relations are
the most important mechanism for self-regulation of the economy, stimulating the growth of competitiveness,
increasing the efficiency of economic processes (including cost reduction against the background of quality
improvement), accelerating scientific, technological and innovative development. High competition is the most
progressive type, when business entities are forced to implement strategic innovative projects, develop and
implement innovative solutions, produce innovative products in order to remain successful (i.e. profitable) over a
long-term period.
Interactions on the basis of cooperation in their essence are the answer to competition and pursue the goal of
increasing the competitiveness of participants due to their complementarity. Cooperation can be realized both in
the form of dyadic ties and network links, including a wide range of actors from different institutional spheres.
Cooperative ties generally presuppose the joint realization of one or several interrelated processes by small and
medium-sized business entities. It can be cooperation on secondary tasks, outsourcing, non-exclusive supply,
information exchange, voluntary mutual assistance with regard to managerial decisions and training,
technological cooperation for the implementation of a joint project, etc. In the short term, the basis of cooperative
relations is often the social community, which has no formal consolidation. Long-term cooperation is more
mature and involves the formation of stable, often formalized relationships (e.g. association, union). The
implementation of cooperation on a systematic basis leads to the embeddedness of ties in the territorial system.
According to Fombrun (1982) and Burt (2000), the spatially rooted links are more durable and stable, often
bringing small firms together. Vertical and horizontal cooperative relations are distinguished. Vertical cooperation
unites economic agents with a different but coherent set of functional roles; horizontal, on the contrary, is the
cooperation of similar entities with identical functions. The result of cooperation is generally connected with the
extraction of benefits by all interacting participants. A high level of cooperation and communication has a positive
effect on innovation activity (Arndt & Sternberg, 2000; Freel, 2003). In a number of cases, the emergence of
cooperative relations is forced. A striking example is the links that form in the regional cluster, when competing
companies work together to improve competitiveness and solve common problems. Such interactions are called
‘co-opetition’ (Gnyawali & Park, 2009; Gnyawali & Park, 2011; Lechner & Dowling, 2003).
Collaboration is a more complex form of partnership than cooperation, presupposing a sustainable purposeful
interaction of two or more actors in the design, production, and promotion of the product or process. Forming
collaborations requires a long time and a certain level of trust, representing a complex process of internal
restructuring of companies in order to maximize synchronization of actions and ensure consistency that goes
beyond the scope of formal agreements. Collaboration results in strong systemic links both sectoral and
intersectoral (i.e. inter-industry), being established with a high degree of formalization. An example of
collaborative relationships is the outsourcing of elements of a key production or innovation process. Collaboration
of economic entities implies their quasi-integration with the establishment of close inter-firm links of three types
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(Leborgne & Lipietz, 1988): vertical, when the buyer has access to the know-how of the supplier; horizontal,
expressed in a partnership for the division of labor within a certain technology; oblique, involving the outsourcing
of part of the production process while maintaining the overall responsibility before the customer (e.g. in terms of
final product quality).
3.2. The configuration of interactions in various forms of spatial networking
One of the most known forms of spatial networking is the classical industrial district, otherwise referred to as the
‘Marshallian cluster’ (Rugman & Verbeke, 2003), being the historically conditioned agglomeration of small
industrial companies clustered in small towns and rural settlements, engaged in utilizing their activities in
traditional or craft industries and inter-connected on the basis of product specialization. The company’s
involvement in the district is expressed through the actual localization of production and the integration of
employees into the local community, which has a historically formed identity in the light of a certain economic
specialization. The absence of formal barriers for new companies is accompanied by a social confrontation, aimed
at driving out the ‘newcomer’ through unfair competition and ‘social blocking’.
Intra-regional cooperation between firms involved in mutually complementary production processes represents a
‘system of interacting parts’ (Amin, 1989). The consolidation and retention of companies occurs, mainly, at the
expense of interpersonal contacts – friendship, kinship, in which the commonality of social culture (Bianchi,
1998) and professional practices (Lave & Wenger, 1991) play a predominant role. Inter-firm interactions of
industrial district are largely defined by the high geographical concentration of companies (e.g., street merchants,
brewery districts, textile neighborhood) and the population (a significant number of companies represent family
businesses). Most of the entrepreneurial interactions are negative (in economic terms) due to the continuous
process of copying the best practices of the ‘neighbor’, including technologies and product range, management
and marketing solutions. Cooperation is minimal and takes the form of semi-conscious, semi-voluntary
coordination at the horizontal level (e.g. within respect to the local pricing system). The lack of a clear
hierarchical structure makes it difficult for the collaboration to occur (e.g. to introduce technological innovations).
Business cluster interactions of regional actors implies not only the presence of large companies, but also the
involvement of representatives of the scientific, educational and non-profit sector, which fundamentally changes
the structure of interactions. Inter-sectoral inter-organizational interconnections of cluster actors presumes going
beyond a narrow branch specialization, being characterized by a combination of formal (i.e. transaction) and
informal (i.e. social) relations with the tendency towards the former. Regional clusters do not display same strong
connection between society and business as the industrial districts do; the interactions are of an intra-system
nature, being formed on the basis of the desire of its participants for mutually beneficial partnership and
coherence. Targeted and sustainable internal communications are based on long-term strategic cooperation and
collaboration, the advantages of which outweigh the benefits of competition. External interactions are casual.
Opportunities of cooperation for external actors with the representatives of the cluster are fully open, but there are
certain entry barriers: the accepted technological standards, the delivery system, the quality system, and other
indicators of proximity dimensions.
Global innovation networks are also built on the principle of inter-organizational interactions without an explicit
link to a particular industry. This form of spatial-network interactions is a conditionally open system. The
integration of new participants is difficult, since it requires not only compliance with the network’s common goals
and objectives (i.e. mutual benefit), but also a certain high level of competence development among actors. Each
of the interacting members has a clear leadership in a certain sphere of activity (i.e. global level of quality) and is
interesting to others due to its inalienable competitive advantages. The reason for integrating small and mediumsized enterprises into global innovation networks is the availability of advanced technologies, the know-how,
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commercialization of which requires large capital investments, incl. in the creation of industrial designs, testing,
licensing, etc. Interactions within global innovation networks are of a mutually beneficial nature and are
implemented on a sustainable long-term basis.
Conclusion
Regional socio-economic and innovation ecosystem is characterized by a variety of forms of spatial-network
interactions that are formed taking into account the specifics of contextual conditions, including the factor of
location, and the aggregate of actors that have the potential of gaining mutual benefits using complementarities
and intra-network ‘related variety’ (Frenken et al., 2007). The presented classification of the types of spatialnetwork interactions arising between actors in geospace reflects the dynamic variety of connections that
transform under the influence of a wide range of factors and conditions. Inter-firm interactions tend to build a
linear-hierarchical system of interacting elements involved in mutually complementary production processes.
The interorganizational coherence of heterogeneous actors representing different institutional spheres (universitybusiness-government-society) can cover the widest range of relationships, including collaboration and quasiintegration of actors. Understanding the relationship between the types and forms of spatial-network interactions
makes it possible to reduce the likelihood of discrepancies present in the implementation of existing
methodological approaches to delimitation and subsequent demarcation of spatial-network interactions,
increasing the efficiency of regional economic, industrial and innovation policies.
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