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ABSTRACT

Contemporary socio-economic space is based on spatial networking of a wide range of actors involved in the process of co-creation of value. These
interactions expressed in entrepreneurial “co-opetition,” interpersonal relations, territorial embeddedness, reflect a certain degree of proximity among its
members. Different configurations of participants and their networking generate a variety of forms being conceptualized, such as the industrial district,
technopolis, cluster, etc. Objective desire of the state authorities and other stakeholders to reproduce the best practice imprinted in these concepts
triggers the development of respective state support programs, focused on the development of existing nodes. In this context it is especially important
to develop a mechanism of identifying the attributes and the territorial boundaries of whatever type of spatial networking implied. The article clarifies
the concept of the boundaries of spatial networking based on an interdisciplinary approach, involving consideration of a number of factors (spatial,
temporal, institutional, social, cognitive, etc.). The types of boundaries of the spatial networking and a description of their basic properties are identified.
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1. INTRODUCTION

In-depth research on the territorial organization of society (TOS),
presented in the form of territorial systems at various levels
(e.g., the territorial production system, which is based on territorial
structure of the economy), has long been one of the main study
areas of economics (regional economics and socio-economic
geography in particular). An increasing complexity of individual
territorial systems (e.g., economic, social, intellectual, political,
demographic, cultural, recreational, innovative, etc.) resulting
from the predominance of the knowledge factor over traditional
factors of production — natural resources, labor and capital, as
well as due to the “scientific creativity” (Mezhevich, 2006. p. 3),
has led to the conceptual transformation of the concept of TOS
in a very capacious generalized theoretical construct — a concept
of territorial public systems (TPS), that incorporates individual
forms of spatio-temporal organization of society (Animitsa and
Sharygin, 2013; Grishchenko, 2012; Trofimov et al., 1993).
As noted by Trofimov et al. (1993. p. 14), “TPS are territorial

cells of society, in which all elements are closely interconnected
and interdependent,” emphasizing the prevailing importance of
networking that occur within a particular territory.

The concept of TPS, similarly to its predecessor, is traditionally
associated with the process of zoning — allocation of homogeneous
and coherent areas or districts. According to Fedorov (2010. p. 22),
the general signs of homogeneity of the territory may be reflected
in such categories as “cthnic composition of the population, living
standards, demographic processes, etc.,” while the consistency of
internal links, forming the integrity of the region, are the signs of
coherence. In this regard, of particular relevance is the statement
made by Mezhevich (2006), noting for the need of a set of
attributes (e.g., ethnographic, religious, economic, political, etc.)
to characterize a specific territory as a kind of community, district
or region. Thus, it is incorrect to equate the concept of territory
community and territorial community or spatial community
(SC), since “the territorial component is not enough to name the
territory a region” (ibid. p. 5), the SC. Territorial cohesion — only
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an “imaginary community” (Turov, 1995. p. 133). A fundamental
factor in the formation of SC seen to be “a totality of people,
among whom there is a particular link due to homogeneity of the
objective conditions of their life and who possess certain social
relations” (Mezhevich, 1978. p. 31).

Similarly to the allocation of SC at the meso-level, it is necessary
to identify a set of attributes that would characterize spatial
networks, the SC at the micro-level. The processes of globalization
and cross-border regionalization, expansion of network forms of
organization of economic activity, non-linearity and openness
of the innovation process, a wider range of institutional helices
considered in the framework of inter-organizational interactions,
have all influenced the change of elemental composition and
structural features of the different types of spatial networking.
The totality of the aforementioned factors affected the deployment
of the objective processes of expanding the conceptual and
terminological apparatus, as well as the “scientific creativity” in
respect of diversity of spatial networking types identified, which
received a vivid manifestation over the last 15-20 years.

Current study reveals some of the fundamental changes with
regard to understanding the essence of spatial networking in line
with territorial socio-economic systems (TSES)’ logic, as well as
it advocates the need of elaborating a unified general approach
in allocating and identifying the boundaries of the heterogeneous
types of spatial networking types — the SC.

2. SPATIAL NETWORKING WITHIN THE
FRAMEWORK OF TSES

The assumption that the unity of the region is expressed in the unity
of the people (i.e. community), is supported by an absolute majority
of scientists. One of the earlier concepts of territorial community
of people was formulated by the geographer Ziman (1959) in
the context of the first comprehensive economic-geographical
regionalization of the United States. The author pointed out the
importance of the territorial boundaries and the conditions of
geographical environment in defining communities of people.
Dolinin (1975. p. 57) elaborated the concept of socio-territorial
community, which is defined as “a group of people living in a
particular territory and united with relations and interests arising
from the fact of living and working in this territory.” Following a
similar approach, Phillips (1993. p. 14) suggests that the territorial
community is “a group of people who live in a common territory,
have a common history and shared values, participate together in
various activities, and have a high degree of solidarity.” As it is
rightly pointed out by Stephanopoulos (2012. p. 1385), SC “arise
from the unique combinations of geography, interests, and identity
that characterize particular places,” and can be identified as “a
geographically defined group of people who share similar social,
cultural, and economic interests and believe they are part of the
same coherent entity ... (regardless of)... political subdivisions.”

As noted by Streletskiy (2007. p. 4), in studying SC an equally
important aspect is comprehension that “the territorial community
of people is not just volatile, but a permanently developing
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category.” In this regard, the definitions of SC given by the
authors of complex studies in the field of social and economic
geography (SEQG), sociology, and regional economics are often
focused on the reflection of patterns of the social relations within a
certain area, as well as the intersection of localization, relatedness
(historical, cultural, socio-economic, political-legal and other),
and the institutional integrity (see the publications of Eremicheva,
Petrov, Shkaratan, Tkachenko, Sharygin, Turov, et al.). Thus,
there is certain duality in approaching the community studies
as underpinned by Gusfield (1975), who suggests it is either
understood as the territorial or geographical notion of community
(e.g. neighborhood, town, city), or as the relational-qualitative
pattern of human relations — the relational communities. In other
words, SC is considered as an intersection of two parallels —
natural-geographic, as a living area of human beings, and socio-
organized, characterized by a system of public relations (Kozlov,
1971. p. 89). One reason for this distinction, following the TSES’
logic, was a vivid manifestation of the territorial division of labor
and the “territorial socio-economic behavior” (Zavarashin and
Ryazantsev, 2005. p. 89), in which it was possible to not only
highlight the industrial area, but also to distinguish between the
role of the individual — the role in the system of production and
the role in the system of consumption. As previously noted, the
sequence of the research process in relation to the spatial forms
of social organization “from industrial to the socio-economic, and
then to the public system” (Trofimov et al., 1993. p. 13) has led
to a variety of elements taken into account in the framework of
TPS —people, social systems, territorial system of human activity,
socio-economic territorial system, etc., resulting in a blurriness
of the theoretical boundaries between territorial and relational
community types.

A particular attention receives the concept of the TSES —
subsystem of complex socio-spatial formations of TPS. Fedorov
and Korneevets (2009) note that in Soviet times, the terms
“economic district” and “socio-economic district” were used
for most general content of the TSES, which, is the most widely
used concept in modern Russian school of economic geography.
According to Sharygin (2006. p. 6), “TSES is understood as
spatio-temporal combination of socio-economic elements of life
included in the process of social reproduction, developing as part
of the geographical division and integration of labor, services,
information.” According to Baklanov (2014), taking the increasing
importance of various kinds of social interactions in territorial
systems, TSES concept in particular enables full and holistic
reflection of the involvement of economic actors into the social,
infrastructural, resource and environmental market relationships.
Thus, the concept of TSES, which arose as a consequence of the
advanced development of the social component, in which the
division of social and economic subsystems is only conditional,
complemented the classical notion of territorial production system
with a wide range of social processes (Grishchenko, 2012).

With respect to individual types of spatial (socio-economic)
communities, formed on the basis of inter-organizational
networking of geographically and non-geographically (i.e. based
on technology, culture, cognition, etc.) proximate actors (Goessling,
2004), this meant a significant broadening of a range of institutional
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helices taken into consideration during research. Whereas
industrialization models have mainly focused on value chains,
the production-assembly lines, the modern approach widens its
analytical field on to civil society and environment, making the
widely-known triple helix model a basic, “must have” analytical
element (e.g. Carayannis et al., 2012). Of particular relevance
become the concepts of cross-border integration of stakeholders
engaged within a single network, representing a doubled number
of institutional helices (e.g. Mikhaylov, 2013; Trippl, 2006).

The closeness of the attributes of heterogeneous actors within a
network enables to create a holistic community within a certain
territory, similar to the “region” or “socio-economic district”
at the meso-level. This SC is characterized by a certain degree
of cultural, organizational, technological, cognitive and other
dimensions of unity, as well as a feeling of belonging. Following
the idea of Trofimov et al. (2008), that there is a mode of each SC,
i.e. the power of expression of the characteristics of a particular
SC against the background of any other, primarily neighboring,
it is possible to “contour” the boundaries of spatial networking
both on meso- and micro-levels.

Thus, the mode of a SC, hence, its border, is defined by the
composition of interacting actors, the reasons (Parrilli, 2016),
factors (Yeung, 2009), typology (Gereffi et al., 2005; Locke, 1995),
and types of these interactions (such as inclusion, cooperation,
collaboration, assistance, promotion, partnership, connectivity,
interdependence, coherence, quasi-integration, etc.) — the
transactional features, and the attributive characteristics being
formed (and determined) on the basis of commonality (similarity,
proximity) of actors’ properties, with territorial cohesion being a
basic component that creates a spatial basis for the formation and
development of SC in close unity of the remaining components:
Social, cultural, institutional, cognitive, organizational,
technological, and other (e.g. Mattes, 2012).

The following sections of the article will describe three generalized
examples on the types of spatial networking (allocated purely for
analytical purposes), reflecting their transactional and attributive
features, as well as concluding on the similarities and differences
with respect to alienation of their territorial (geographical)
boundaries.

3. THE GENERALIZED TYPES OF SPATIAL
NETWORKING: A COMPARATIVE STUDY

3.1. Industrial Development: Territorial Production
Complex (TPC) and the Industrial District (ID)
According to Sharygin (2006), the prototype of the territorial
systems characterized by the properties of emergence, synergy,
dynamism, and a complex structure relationships, is a territorial-
production kombinat (i.e. combine) — local (e.g. “Dniprovskiy”
project), regional (e.g. “Pribaikalskiy” project), and interregional
(e.g. “Ural-Kuznetsk” project). Subsequently, the term kombinat
began to assume industry association, while the material and
technical basis of the socio-economic region (or the SC) was
formed by TPC.

TPC, as an individual element of the TSES, defined as “... such
economic (interdependent) combination of enterprises in the
same industrial node or a whole district, which enables the
achievement of a certain economic effect due to the successful
(planned) selection of enterprises in accordance with the natural
and economic conditions of the region, its transport, economic, and
geographical position” (Kolosovskiy, 1958. p. 138). Grishchenko
(2012) points out that the concept of the energy-production cycles,
developed by Kolosovskiy, forms the basis for TPC. The most
complete chronology of the development of the concepts of the
Soviet SEG presented by Animitsa and Sharygin (2013). With the
development of such concepts as the economic and geographical
situation, the energy-production cycle, the inter-industrial
complex, the territorial system of production, the center—con-
center concept, the resource cycles, the geographical conveyor,
the linear-nodal system of production, the polarized landscape,
it was TPC that has long been the most important concept of the
national SEG.

Foreign counterpart of TPC, acting in a market economy, was
the concept of an ID (or a Marshallian industrial district). As
noted by Smith (1994. p. 10), the market economy, in this case
presumes not only price competition, but mostly the competition
of technologies, in which companies compete “producing new
products with new features and new technical capabilities;” that
is, the prevalence of so-called “strong competition” over the
“weak competition” in the classification of Storper and Walker
(1989). Marshall (1952) characterized ID as the concentration of
production in a particular area. Becattini (1990. p. 39) proposed
the following definition of ID: “A socio-geographical entity which
is characterized by the active presence of both a community of
people and a population of firms in one naturally and historically
bounded area.”

According Amin and Thrift (1995), Markusen (1996), Keeble
and Wilkinson (1998), classical ID are made up of horizontally
integrated small and medium-sized enterprises (SMEs) with a high
degree of cooperation and labor mobility between competing firms,
the social and cultural unity, which has territorial “rootedness”
and the involvement of public authorities in the input provision.
The idea of “embeddedness” (Granovetter) or “rootedness”
(Becattini) — the interdependence between businesses and the local
community of people, is a key to understanding the formation and
functioning of the ID.

Despite the argument of Brusco (1992. p. 196) that the ID is
“unable to produce epoch-making innovation” due to the duration
of the introduction of new technology, lack of experience in the
field of financial management and know-how needed to undertake
basic research, innovation is an important characteristic of an
ID. IDs form the basis for the implementation of incremental
innovation (i.e. gradual improvement of products and processes),
through continuous process of learning-by-doing and learning-by-
using, generating a collective innovation potential of SMEs using
the effect of “decentralized industrial creativity” (Bellandi, 1994.
p- 73), which gives the “opportunity to defend the already acquired
(competitive) position” (Becattini, 1990. p. 47).
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3.2. Technological Development: Technological District
(TD) (USA), Technopolis (France), Science Park (UK)

Innovation-oriented type of ID is considered to be a TD, the type
of agglomeration, entirely focused on the continuous process of
technological learning (i.e. product based technological learning)
and generation of technological innovation (Storper and Scott,
1992). As noted by Antonelli (2000. p. 544), these districts
are characterized by “technological externalities and lower
communication costs, which form an environment conducive
to the accumulation of collective knowledge and leading to
the introduction of technological innovation.” An important
factor in the development of TD stands the co-existence and the
complex network of interactions of various and diverse actors,
large companies and SMEs, which, by their nature, generate and
use different kinds of knowledge (codified internal and implicit
external knowledge — large companies, and vice versa for SMEs),
are based on different competences, use a variety of development
strategies and have different capabilities in R&D implementation.
In general, according to Antonelli (2000), a significant difference
of TD from ID lays in the relationship of large firms and SME:s,
their complementarity in the process of technological development.

It is worth noting that the concept of TD, is mostly used in the
US (e.g. Californian TD), while a similar notion formed in France
considered to be the technopolis (or technopole, technopolitan
pole; it became a natural successor of the concept of growth
poles of Perroux), the first and most famous of which was the
Sophia Antipolis. Most of TD or technopoles formed historically,
but in the 1990-2000s, their formation was due to targeted
national technology policies, as expressed in the allocation of
targeted funding and the creation of special zones of high-tech
development, or, as noted by Castells and Hall (1994. p. 8),
“various deliberate attempts to plan and promote within one
concentrated area, technologically innovative, industrial-related
production” (i.e. planned communities of technologically and
technically related areas, modeled on the principle of flexible
specialization and institutional collaboration in R&D). Such
areas may include science and technology parks — STPs, research
parks, innovation centers, technology and innovation precincts,
technology parks, industrial parks, competence centers, poles of
competitiveness, business parks, business incubator, and other
structures, which are aimed at the development of high-tech
companies, and united by technological proximity.

There are two conceptual approaches to the concept of technopolis.
The first approach is the closest to the concept of TD (as well as
the concept of “regional technology network™), and characterizes
technopolis as a way to consolidate and strengthen the existing
technological potential of a given region, promoting socio-
economic development and the involvement of all the stakeholders
of the territory in innovation process. This approach adheres to
the definition of technopolis given by Chorda (1996. p. 144):
An “agglomeration of highly innovative activities structured as
a network in which the emergence of cooperative ties among
the scientific, technical, educational and institutional agents is
expected to enhance the technological and innovative capability
in the host region, thereby upgrading the overall regional
competitiveness.” A similar point of view expressed by Reverdy

in the study of Chorda (1996. p. 144): Technopolis is “a restricted
geographical area containing a certain number of competences,
favoring research activity and the transfer and diffusion of
technology through the concentration of companies and R&D
entities.” That is, at the forefront is the relationship of actors in
a particular area, the unity and coherence of which is enhanced
by the synergies of the technological knowledge being generated
and consumed.

The second approach is more narrow, but at the same time more
specific with regard actions to be taken to ensure it. The approach
is expressed in the institutionalization and standardization of the
technopolis concept and focused on the creation of the material-
technical base in almost any medium and large city, able to form a
new pole of high-tech development in the framework of a particular
specialization. In this case, as noted by Castells and Hall (1994),
technopole is the result of concerted action on the establishment
of centers for the promotion of high-tech industry, whose main
goal is to provide resources for the new economy. Examples of
successful and failed projects on creation of technopoles in France
(e.g. an industrial scientific-technological area in Grenoble and
technopolis in Sophia Antipolis) and in Japan (e.g. the cities of
Sendai and Tsukuba, the Kansai region) are presented by Cook
(2001). The fact that the policy of creating technopoles, as a rule,
is carried out in the framework of the second approach and does
not address the issues of promoting networking, greatly reduces
the effectiveness of these projects.

Despite the fact that the second, practice-oriented approach, largely
coincides with the British concept of the science park, they have
a number of significant differences. While the science park, as a
rule, is created “from scratch,” the technopolis may include some
scientific and/or technological parks, covering a much larger area,
and include institutions that have already existed at the time of
its design. With regard to technopolis, an important role plays the
promotion of the formation of cooperative networks, in addition
to providing “residents” with the material and technical base. In
general, the linkages, collaboration, sharing of knowledge and
technological competencies form the basis of the technopolis
concept.

3.3. Innovative Development: Cluster, Innovative
Milieu, and Regional Innovation System (RIS)
According to Malmberg et al. (1996), innovation-oriented ID is
a cluster, — a “subset of industries of the economy connected by
flows of goods and services stronger than those (streams) linking
them to the other sectors of the national economy ... (which,
unlike ID are)... devoid of any spatial connotation” (Czamanski
and Czamanski, 1977. p. 62). In the work of Hoover and Giarratani
(1999. p. 43), originally published in 1970, authors characterized
cluster as a business network, rather than spatial phenomenon,
which was conditioned by the formation of “mutual attraction
among the competing units of a particular activity, (which)...
outweighs any repulsion that might arise from their rivalry.”
Later Porter (1990. p. 149-157) associated the concept of cluster
with regional competitiveness, and has empirically proven that
successful industries, interrelated in a cluster through vertical
(buyer — supplier) or horizontal (common market, technology,
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distribution channels and supply, etc.) relationships are more
effective being geographically concentrated. Thus, it can be
argued that the concept of cluster should be interpreted not only
as a spatial phenomenon of industrial conglomerate, but as a
territorial (i.e., geographic) representation of the structure of
entrepreneurial networks.

The growing awareness of the importance of spatial proximity
factor in innovative forms of TSES, led to an increase in the
number of scientific studies on catalyst and inhibitor factors
affecting innovative entrepreneurial networks at the regional
and national (macro-) levels. As the consequence, the following
concepts gained their development: The learning region, the
innovative milieu, and the milieu effects, the local worlds of
knowledge production, the business ecosystem, the innovation
communities, the innovation ecosystems, and others.

Through the implementation of innovation policy, regional
and national authorities seek to create favorable innovative
environment, to establish a RIS, which will contribute to the
formation and strengthening of inter-organizational relations in the
spirit of the idea of building “knowledge communities” (Tallman
et al., 2004) being closely related and defined by its location.

4. CONCLUSION

Despite the different epoch sanding behind the aforementioned
types of spatial networking, they all adhere to the identified
features of a SC, although possessing a different combination
of structural proximities. The industrial development follows a
strong path-dependency, as it relies on communities of practice,
the established specialization of a particular district, generally
driven by the standard factors of production — land, labor and
capital. Primary importance has the organizational structure, the
organizational proximity of the network, being either set (e.g. by
the state authorities — the planned structure) or formed under the
influence of a “market.” Implicit, tacit knowledge that can be
expressed in competences, expertise, experience, skills, know-
how, etc. act as a source of incremental innovation, the continuous
improvement of the goods and services being created. Thus,
strong social bonds between the participating actors (namely,
the individuals), as well as their geographical closeness is just as
important for its efficient functioning as industry inputs. Allocation
of the boundaries of this type of spatial networks will require a
comprehensive analysis of the industry structure of a particular
area, its historical specialization, conditioned by its geo-political
location, the presence of natural resources, and other conventional
factors of economic development.

The technological development has a strong dependency on
codified, explicit knowledge, generally defined as the knowing
“what” and “why.” The spatial networks of this type largely rely
on complex technological knowledge, the process of research
and development, anticipated by fundamental research in natural
sciences and engineering. Actors engaged in this scheme of
interactions are often enrolled in collaborative R&D projects,
representing a combination of large multinationals and SMEs, as
well as the public-private partnership arrangements. Technological

innovation requires sophisticated material and technical base,
which generally takes a form of publicly-funded infrastructural
projects: Technology parks, science parks, centers for collective
use, etc. These technological nodes outline the border of the spatial
network under study, with the patents, utility models, and advanced
manufacturing technologies delineating the basic composition of
the network (Mikhaylova and Mikhaylov, 2016).

The innovative development implies an enhanced combination
of the industrial and technological types of spatial networks.
Local milieu is just as important, being a crucial for knowledge
spillover, acting as an enabling factor for the exchange of tacit
knowledge (via local commuting, learning by interacting, by
using, and by doing). In general, the “knowing-how,” embodied
in abilities, skills, competencies, and the “knowing-who,” defined
by the awareness of the “right person” to address the issue
(e.g. propose an idea, source an advise or solution, etc.) are the
success elements of an innovative spatial network. The similar
line of thought, expressed in the congruent knowledge base — the
cognitive proximity, is the predominant element of the innovation
ecosystem. Yet, unlike the first two types of spatial networking,
innovative development has a strong influence of sustainable flow
of extra-local knowledge shaped in dyadic linkages of the distinct
actors of the local network (e.g. universities, MNCs, research
units, NGOs, etc.). This means that allocation of the boundaries
of innovative networks has to take into consideration the effects
of globalization and transnational regionalization, identifying the
distant actors involved.

Development of the methodology of identification of the
boundaries of spatial networking is associated with complexity in
reflecting the particularities of the different types of SC. It should
be able to capture the mode of a SC, reflected in the composition
of interacting actors, the reasons, factors, typology, and types
of these interactions (i.e. the transactional characteristics of
a network), as well as to identify its cumulative attributive
characteristics, composed of commonality (similarity, proximity)
of actors’ properties, that determine the very existence of the SC
under study.
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