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ABSTRACT ARTICLE HISTORY
This paper discusses intercity networks within the former Received 15 April 2022
Soviet Union (FSU), a semi-periphery of the global economic Accepted 25 May 2023
system of interactions. Intercity networks are constructed KEYWORDS
following an assumption that interaction between offices of Former Soviet Union;
the same corporation indicates connectivity between cities. globalization; World city
In the FSU global corporations operate against a backdrop of networks; uncertainty
continuous uncertainty. Consequently, it is possible to esti-

mate temporal dynamics and spatial distribution of uncer-

tainty by looking at the evolving structures of global

companies with the example of global advanced producer

service (APS) companies. These companies are regarded as

brokers, integrating the region into the global business activ-

ities. The dataset comprises structures of the APS firms within

the region in 2015 and 2018. A comparative analysis of net-

works in 2015 and 2018 demonstrates temporal dynamics of

network reconfiguration and unequal spatial distribution of

corporate offices in uncertain conditions. Through the lens of

the network transformation, we reveal the continuous

restructuring and peripheralization of the region.

Introduction

Globalization is considered by some scholars to be a manageable, unify-
ing planetary process (Robinson 2002; Stiglitz 2018). It is not homoge-
neous in either time or space, however, geographical conditions, cultural
contexts, and legacies play a strong role in structuring patterns of globa-
lization (Brenner and Schmid 2015; Di Clemente et al. 2022). Considered
through the prism of global information exchange (Castells 1997), the
shifting dynamics of power and capital define cores and peripheries in
the global spatial order (Kuhn 2015). The peripheries are to different
degrees excluded from global flows and characterized by specific patterns
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of representation on a global scale (Saxer and Andersson 2019).
Furthermore, outside the so-called Global North globalization is strongly
structured by economic, social, and political uncertainty, resulting in
unique conditions for transnational businesses (Kabiraj and Arijit 2019;
Redl 2018).

Flows of capital, goods, people, and information construct globalization
(Castells 1997), including the inequality patterns within it. The level and char-
acter of inclusion in global flows signify cores of globalization: cities and states
that attract and provide the highest number of flows (Taylor, Derudder, and Liu
2021). However, instead of focusing on the centers here we highlight global
peripheries and uncertainty, which could be considered one of the defining
features of peripheral regions. We assume that exclusion from global informa-
tion flows and uncertainty are mutually reproduced, leading to an increasing
gap between cores and peripheries (Jimu 2016). The primary objective of the
current study is to explore uncertainty through the (re)shaping of interurban
networks in the countries of the former Soviet Union (FSU).

In this study we use data depicting the structures of the global advanced
producer service (APS) companies. In a great number of globalization studies,
these companies are regarded as facilitators of globalization processes, provid-
ing conditions for other global corporations to penetrate regions and states
(Ben and Taylor 2018; Hanssens, Derudder, and Witlox 2013; Jacobs, Koster, and
Hall 2011; Neal 2017; Taylor et al. 2014; Taylor 2001). Within each APS company,
all offices are to exchange information and share common corporate values
(Taylor 2001; Taylor et al. 2014). Consequently, the APS corporate structures can
be considered networks of information flows, in which information exchange
depicts globalization. Next, we take a step from flows between corporate offices
to flows between cities, constructing the intercity network from the data on APS
offices’ locations. We merge the flows of information between offices and
assume that they construct flows of information between cities. As a result,
we are able to introduce a spatial dimension to the virtual flows and geogra-
phically estimate globalization patterns.

Uncertainty as a condition imposes chaos and unpredictability on strategies
of global businesses, and consequently on economic globalization itself. The
“peaks” of uncertainty are observed in global peripheries, where unstable
political regimes, social conflicts, and relatively low efficient economic perfor-
mance coexist (Jimu 2016). These are regions of both high profit and high risk
for global service companies. In this paper, we shed light on how APS firms’
structures reveal uncertainty in the FSU states, where a high level of uncertainty
has been observed since the dissolution of the USSR (Muller and Trubina 2020b).
We employ interurban networks as frameworks that mirror the uncertainty
within the region. The APS companies adjust their structures to local conditions
by actions such as leaving some countries, decreasing the number of functions
in some offices, creating separate branches to operate simultaneously in two



EURASIAN GEOGRAPHY AND ECONOMICS . 3

countries. The patterns of interurban networks are assessed based on 2015 and
2018 data on the office locations of APS companies.

The paper consists of seven sections. First, we present the theoretical back-
ground for studying interurban networks. Second, we discuss the regional
context. Third, we indicate the data, and fourth, the methodological approach.
The remaining sections provide the results, discussion, and conclusions.

Theoretical background

To reveal the structure of the uncertainty within the FSU, we adopt the World
City Network (WCN) approach, which is rooted in the idea of globalization itself.
Globalization and new technologies that boost it are viewed as weakening the
“national as a spatial unit” and intensifying cross-border economic interaction,
whereby cities become the focus of activities (Sassen 2005). The flows of goods
and information continuously increase, creating new formats of global networks
and calling for new approaches to research methodology in globalization
studies (Coe and Wai-Chung Yeung 2015; Ben and Taylor 2018). Against this
background, researchers are paying increasing attention to various types of
flows that can be isolated within interurban networks (Derudder, Devrient, and
Witlox 2007; Neal 2018; Sigler and Martinus 2017; Taylor 2013; Yang et al. 2018;
Zook 2018). A broad variety of researched intercity flows can be divided into two
groups: material and virtual. Material flows involve the relocation of physical
objects: goods and people. Virtual flows are defined as flows of information and
capital (Ben and Taylor 2018). In globalization studies both material and virtual
flows can be employed in order to construct intercity networks (ibid).

The WCN approach, widely known in the study of global urban networks,
focuses on virtual intercity flows created by the offices of global service com-
panies. It aims to uncover the unique ability of globalization to shape and
restructure intercity connections, emphasizing inequality and imbalance
among cities in their attractiveness to global companies (Ben and Taylor 2018;
Taylor and Derudder 2015; Taylor 2013). It highlights “how rather than if cities
are global” (Sigler and Martinus 2017, 2916). As a research model, WCN is
designed to compare the level of inclusion of cities in the pre- and post-
production stages of the global value chain. The networks are principally
structured as relative, being defined as both structure and process, built
based on the relative significance of each office in the corporate network, and
researched through the lens of hierarchy and interaction (Dicken et al. 2001;
Sigler and Martinus 2017; Taylor and Derudder 2015; van der Knaap 2007).

Existing research on global interurban networks is predominantly focused on
the most connected elements on the global scale: cities of the Global North.
Unfortunately, cities in the Global South and those in-between ones (e.g. the
Global East) remain understudied (Muller and Trubina 2020a; Robinson 2002;
Roy 2009). Thus, the focus on the cores of global interaction has influenced the
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perception of globalization as a process worldwide. The new pattern of inter-
action, provided by the global market, was expected to overcome state borders
and level off path dependencies. This assumption is based mostly on the
researched cases from the Global North, where globalization seems to be less
impacted by uncertainty and where the political and economic situation seems
relatively stable (Beck 2016; Friedman 2005; Ohmae 1990, 2000; Kobrin 2001).
Thus, the perceived core globalization outposts, like New York and London, are
expected to break off their hinterland and become the centers of decision-
making for global businesses (Hoyler 2011; Massey 2007; Sassen 1991).

Leo Tolstoy said “happy families are all alike; every unhappy family is
unhappy in its own way”, and countries outside the Global North demonstrate
high diversity in globalization patterns. We cannot claim that some regions or
states are excluded from globalization, rather, they are differently connected.
And this involves not only illegal practices of international crime (Saxer and
Andersson 2019) but also specified inclusion in the structures of global APS
corporations. Even the cores of WCNs experience diverse patterns of involve-
ment in the structures of the APS firms, depending on their specialization (Ben
and Taylor 2020). For the peripheries, the character of embeddedness of places
in globalization is significantly more turbulent, corresponding to the theoretical
framework of “space of flows” as a constantly changing structure (Rantanen
2005). The demand for the pluralistic and critical research of globalization is
becoming more pronounced (Ben and Taylor 2020), accompanied by a general
perspective of stepping beyond the “Northern gaze” and overcoming the
dichotomy of the developed and the developing world (McEwan 2019; Peck
and Theodore 2007).

Contemporary research emphasizes the multiplication of borders and the
historical approach to the individual tracks of regions and cities (Ceglowski
2000; Kobrin 2017; Loginova et al. 2022; O'Dowd 2010; Paasi 2019). Regional
studies observe cultural similarities/differences, the influence of politics, and
path dependencies in globalization (Antoine, Sillig, and Ghiara 2016; Derudder
and Witlox 2008; Hoyler 2011; Pan et al. 2017; Wall 2011). Addressing simulta-
neous globalization and localization, researchers consider the complicated
structure of globalization in which the cores and peripheries are relative and
dynamic (Ben and Taylor 2020). The theoretical dichotomy of global and local is
transformed into a mutual embeddedness of scales (Ben and Taylor 2020).
Consequently, the local and regional perspectives construct not only the pat-
terns of globalization within regions but also the general process of globaliza-
tion, contradicting the perception of globalization as a unified and unifying
condition. The image of globalization as intricate and turbulent becomes more
relevant. And uncertainty, being a distinct feature of the global peripheries,
determines the complexity of globalization worldwide.

The current paper considers uncertainty as a result of the complicated inter-
play of economic, political, and societal factors and as an important feature of
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the Global South and Global East. In political studies, uncertainty is typically
referred to as a characteristic of a certain political regime, where the work of
institutions and policy-making processes are barely predictable (Kenyon and
Naoi 2010; Lupu and Beatty Readl 2012). In sociology, uncertainty is defined as
the random environment, where events cannot be logically interpreted or
foreseen and societies are accustomed to fear and unpredictability (Simon
Noah Etkind et al. 2017; Goode, Paul, and Stroup 2022). The sprawl of urban
legends and rumors, for example, highlights the need to make sense of the
situation and overcome anxiety during the senseless condition of uncertainty
(Arkhipova and Kirziuk 2020; DiFonzo and Prashant 2011). In economics, uncer-
tainty is considered an obstacle to prognosis and modeling. In the condition of
uncertainty, probabilities of diverse outcomes cannot be estimated based on
facts. As Davidson puts it, “uncertainty about future relationships can be defined
in terms of the absence of governing ergodic processes” (Davidson 1988, 332).
He also distinguishes between uncertainty and risk, regarding uncertainty as
stochastic and unpredictable (ibid). In business studies, uncertainty is addressed
as the array of separate unpredictable conditions, concerning local cultures of
doing business and consuming, politics and legislation, currency rates, and
macroeconomic vulnerabilities (Ahsan and Musteen 2011).

Aggregating the four approaches from different disciplines, we can describe
uncertainty as a sense of continuous emergency when legal, political, social, and
economic conditions can change quickly and in a disorderly manner. Unlike
shock, uncertainty is a lasting process; this is why it is capable of reproducing
itself. However, uncertainty differs from path dependence as it is based on
disorder and unpredictability. Uncertainty is widely discussed in the fields of
economics, sociology, mathematics, and political science (Amin 2011;
Carmignani 2003; Davidson 1988; Jost 2017; Wensheng, Ratti, and Vespignani
2020; Kenyon and Naoi 2010; Lupu and Beatty Readl 2012; Mainwaring and Zoco
2007; Muller and Trubina 2020b; Redl 2018; van der Knaap 2007) but has not yet
been studied as a complex interdisciplinary concept.

When addressing globalization through the lens of uncertainty, we question
the unified character of global interaction. In this regard, the WCN approach
offers a path toward revealing how uncertainty in states and regions makes
global networks intricate and turbulent. Social tensions, political decisions, and
economic shocks transform the structure of cores and peripheries at a regional
level and shape the unique patterns of global flows. “The last shall be the first
and the first last” in the network reconfiguration, and it can be chaotic and
unpredictable. The obstacles to the flows in the conditions of uncertainty lead
to a reconfiguration of entire networks. Uncertainty empowers the representa-
tion of borders and the spatial aspect of globalization in networks, as institu-
tions, societies, and companies are regulated locally, and during uncertainty this
regulation is unbound from the customary business practices of global corpora-
tions (Ahsan and Musteen 2011; Gurkov 2020).
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Uncertainty in relation to the FSU is predominantly studied as an outcome of
the state socialism collapse. Guillermo and Schmitter (2013) define this situation
as “extraordinary uncertainty”, when the future is completely unpredictable -
one order is gone while another is not yet defined. As argued by Jost (2017),
experiencing this kind of uncertainty leads to an increase in conservative views
among citizens. For the FSU, conservatism inevitably appeals to the Soviet past,
and promotes nationalism, local conflicts, and military unrest (Chen 2020; Solt
2011). The post-Soviet period is also characterized by the rise of economic
inequality (Aghion and Commander 1999). Taken together, nationalism and
economic inequality continue to fuel local conflicts, creating even more uncer-
tainty and further sprawl of conservative ideas. As a result, uncertainty in the
FSU becomes a proliferating condition, reinforced in a vicious circle.

Applying the WCN approach in research on both globalization and uncer-
tainty is rooted in Manuel Castells’s idea of space of flows (Castells 2020). Talking
about the intensification of flows in the Information Age, Castells highlights the
dynamic and non-linear character of globalization. Consequently, the networks
depicting globalization are also expected to be turbulent and diverse (Rantanen
2005). Meanwhile, contemporary network studies are largely determined by the
idea of preferential attachment, which involves an increasing connectivity of
central nodes, while the network is expanding. The networks determined by
preferential attachment are highly predictable, and demonstrate a distinct divi-
sion of cores and peripheries (Gao, Zhang, and Zhou 2019; Barabasi 2010). In the
situation of “rational” choices, when economic benefits are the leading power in
every political decision (Polanyi 1945), interurban network structures should be
determined by preferential attachment. However, the existence of preferential
attachment in networks created by global trade has been repeatedly tested with
diverse outcomes (Xiang, Ying Jin, and Chen 2003; Linging Liu, Shen, and Tan
2021; Linging Liu et al. 2022; Serrano and Boguna 2003). The contradiction
between mathematical rationality and “real-world” structures in global net-
works can be addressed through the prism of uncertainty. It is typically uncer-
tainty that is employed as the factor of unpredictability in economic modeling
(Gao, Zhang, and Zhou 2019), but it has not been studied particularly as
a spatially and temporally specific process.

Obscurity of urban hierarchies, spatial fragmentation of economic interac-
tions, and lingering conflicts around unrecognized states (South Ossetia,
Nagorno-Karabakh, Abkhazia, Transnistria) (Souleimanov, Abrahamyan, and
Aliyev 2018) underpin the uncertainty that exists in the FSU, with chaotic
restructuring being one of the basic characteristics of the network we observe
here. Following the collapse of the USSR, a large share of the FSU states grew
their autocratic regimes, with some facing military unrest, further collapse,
aggression, and irredentism. Autocracy and hypercentralization define the con-
centration of the governing functions in capitals and the superiority of top-
down mechanisms. The conservatism and nationalism that emerged in the
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1990s are reproduced in contemporary politics (Beachdin and Polese 2010;
Kuzio 2001).

Regional scope

This study adopts the World City Network (WCN) methodology to uncover the
internal structure of intercity networks within the FSU. From the viewpoint of
both globalization studies and interurban network research, the FSU is
a geographical region subjected to double exclusion: “neither center nor per-
iphery, neither mainstream nor part of the critique” (Tuvikene 2016, 1). A strive
for control over space, estrangement and dispossession, inequality, and top-
down decision-making are emblematic of most of the post-Soviet region, being
in part pre-defined by Soviet urbanization and industrialization patterns.

Rapid industrialization in the USSR, regulated by centralized planning, led to
a fast-paced rise in urbanization. The share of urban population in the USSR rose
from 17% in 1926 to 66% in 1989 (Gosudarstvennii Komitet SSSR po Statistike
1990; Khoziaystvennogo Ucheta Gosplana SSSR [Central Office of National
Economic Accounting of the State Planning Committee of the USSR] 1934).
However, urbanization was underpinned by mass rural-urban migration,
which brought the rural way of life into cities, defining the course of moder-
nization policies that lacked the imposition of an urban lifestyle and urban self-
governance (Frost 2018; Zubarevich 2012).

Soviet urbanization was strongly shaped by ideology. During the Soviet
period, cities were an essential part of space production. The idea of industria-
lization, exceeding capitalist countries, and global communism defined Soviet
city-building (Gerlach and Kinossian 2016; Golubchikov 2017). Simultaneously,
the idea of overcoming geographical conditions and a disregard to distance
pushed Soviet urbanization to the margins of the country and supported the
growth of state company towns (Zubarevich 2012). The illusory control over
space remains in the post-Soviet discourse, repeatedly employed in planning
and investment programs (Batunova and Gunko 2018). Concentration of pro-
duction, control over internal migration, and unification of urban space caused
an “atomization” of cities, making them “small islands or archipelagoes in the
ocean of the Russian periphery” (Nefedova and Treivish 2003, 80; Frost 2018).
A low density of cities led to estrangement during the post-Soviet period, both
between and within the states.

During the Soviet period, equality in supply and distribution of all goods was
declared but was not achieved in reality; it greatly depended on the “strategic
significance” to the state of a location or social group. “Departmental distribu-
tion” legitimized social inequality despite ideological conditions and forced the
shadow schemes of distribution at all levels of supply chains (Osokina 2008;
Pervushina 2012; Truschenko 1995). The inequality, that currently exists in the
FSU, has been partly inherited from the Soviet system of “planned inequality”. It
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is the least pronounced in the Baltic states, which spent the shortest period in
the USSR and the most explicit in Central Asia, which was industrialized during
the USSR period.

The conditions of Soviet urbanization, unique to some extent, lay the ground
for the post-Soviet urban transformation. Economic restructuring, changing
political institutions, and social interactions have made urban issues into
a special dimension of the post-Soviet transition (Golubchikov 2017). The
Soviet economic interaction, determined by industrial planning and state-led
hierarchy, witnessed a rapid and radical transformation, just like the political
regime and society’s constitution did after the USSR’s collapse (Golubchikov
2017; Hirt, Ferencuhova, and Tuvikene 2016). During the Soviet period inter-
urban ties were affected by the planned economy. Since the collapse of the
USSR, most of these ties have been ruptured or significantly reshaped by the
market transition and violent conflicts. New interurban connections have been
established by the global corporations, yet they partly replicate the Soviet
model (Golubchikov 2017; Loginova et al. 2020). A diversity of political regimes
and a significant number of conflicts within the space have impacted the post-
Soviet urban hierarchy and networking, making it extremely complicated.
Scholars argue that, in the last three decades, post-socialist cities and their
networks have faced uncertain conditions more than most others have (Muller
and Trubina 2020b). Adopting a market economy, transforming political
regimes and waging wars with one another, countries of the former USSR
constitute a unique environment for the performance of global corporations
that is both attractive and unpredictable (Rogov and Rozenblat 2022).

In the current research, we estimate the extent to which the FSU cities are
connected by the globalized flows of information and trace the dynamics of this
connection. By comparing the existing urban networks to quasi-random ones,
we consider and classify the ongoing trend between integration and dissolu-
tion. Estrangement, inequality, illusory control over space, and a supremacy of
top-down decision-making are the characteristics of the FSU, shaping the
pattern of uncertainty as a condition and a process. During uncertainty, the
cross-border operations of global companies become more complex.
Simultaneously, global corporations might grow into mediators, overcoming
uncertainty through economic ties. These actions are expected to transform the
unique and complicated political environment into a more unified, controlled
area within the global system.

Research method

As part of this research, a database of global APS companies in FSU was created;
with the delimitation of the region being the first step of the data collection. The
EU and NATO membership of the Baltic states serves as a considerable reason to
exclude them from the analysis, as an aversion to the Soviet legacy must be



EURASIAN GEOGRAPHY AND ECONOMICS . 9

a condition for the region delimitation. However, as Holland and Derrick (2016)
highlight, the antagonism to the Soviet legacy is a product of the post-Soviet
experience. Consequently, relying on the context of the study (Agnew 2012),
the former USSR region is observed as a whole; thus, the data covers 15
countries.

The data merges the structures of global advanced producer service (APS)
companies operating in the FSU. As one of the research aims was to discuss the
performance of the global actors at the local level, the global APS companies
were chosen as the actors that were clearly addressing, employing, and repre-
senting globality as not just a condition but a goal. Being considered as brokers
of globalization, these companies also exploit their international character to
attract employees and clients (Baldwin 2016). Mazzucato and Collington (2023)
highlight the interface between consultancy service companies and the idea of
contemporary capitalism and neoliberal development. Observing the clients of
global consulting companies, they reveal that not only private businesses but
also governments and intergovernmental organizations are among the major
clients of these companies. Being usually involved in the design of neoliberal
transformations, global consulting companies are among the constructors of
the unified global market (Mazzucato and Collington 2023). Global APS compa-
nies are also deeply involved in shaping the pattern of globality through
supporting the cross-border flows of information, capital, values, goods, and
labor (Baldwin 2016; Taylor 2001). The current paper critically addresses APS
companies as brokers of globalization, revealing the impact of local conditions
on their localization patterns and questioning their position in-between global
and local scopes. Overall, it was the globality of the companies’ operations that
shaped the pattern of the data collection and analysis. To be included in the
database, a company had to meet three requirements:

e operate in the sphere of business-to-business services;

o operate globally (be included on the Forbes List or other specialized list of
global companies); and

¢ have at least one office physically located in the FSU.

Data on the location of each corporate office of each company meeting the
requirements was collected from the corporate websites. Addresses of the
offices, providing contacts for corporate clients, were used to construct the
database. We assumed that global APS companies, being interested in inter-
action with their clients, keep their contacts up to date. The data was
collected for two time periods, 2015 and 2018, and the collection was
done in relation to APS firms operating in six sectors: accountancy, advertis-
ing, banking, insurance, law, and management. These sectors create condi-
tions for the inclusion of corporations with other specializations in regions
and their immersion in the process of globalization (Taylor 2001). The vast
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majority of the selected companies did not originate in the FSU or other
post-socialist states. One particular exception to this is Sberbank, with its
headquarters in Moscow. During data collection, its offices were classified
based on their specialization, and only those operating both internationally
and with corporate clients were included in the network. One originally
Polish insurance company is also represented in the network (headquarters
in Warsaw).

The number of companies in each sector was limited to 16, making it easy to
compare the sectors. Unfortunately, due to a number of corporate mergers in
2018, only 14 companies were present in the advertising sector, distorting the
general research design. The companies were chosen primarily from the Forbes
Global 2000 List. In 2015, some other sector-specific rates were also employed in
the data collection (Frost and Podkorytova 2018). The research design, similar to
that suggested by P. Taylor and the GaWC Group (Taylor 2001; Taylor et al.
2014), is based on a limited list of cities. Obviously, at a global scale, it is not
possible to consider the entire variety of cities worldwide. However, in a territory
that is involved in the globalization process only to a limited degree, it is feasible
to restrict the number of companies. The list of cities in this paper was formed
according to where the corporate offices were located. If at least two offices of
different global APS firms happened to be in the same city, this city was
included in the dataset.

Following Taylor's (2001) approach, the significance of every office within the
corporate structure was rated from 1 to 5. However, the scoring system was
adjusted to both regional scale and unique characteristics of each sector within
the region. A rating of 5 was applied if the office served as regional head-
quarters, and 1 was used for offices with a limited number of functions, while
the other scores described intermediate situations. The results were shaped into
a city-APS firm matrix. Next, the regional network connectivity (RNC) was
calculated and analyzed using a stochastic degree sequence model (SDSM).

The research adopts an interlocking network model (INM), created by
P. Taylor (2001) and widely applied by scholars in order to provide a detailed
structure of interurban cooperation and competition in globalization (Ben and
Taylor 2018; Hoyler 2011; Luthi, Thierstein, and Hoyler 2018). The INM was
adjusted to the regional scale of the FSU in 2015 as an RNC measure (Frost
and Podkorytova 2018). The RNC for the city-firm matrix is calculated as follows:

RNC, = Z(vaj * vij)(a#i)
ij
where j is a company, a is a specific location, for which the connectivity is
calculated, and i is a set of the cities in the matrix. From a graph point of view,
RNC is similar to the node degree centrality measure.
Each pair of connected cities is labeled an edge or a dyad. The dyad con-
nectivity for each pair of cities was counted as the sum of connectivities for all
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firms present in both cities. In the current approach, the existence of an inter-
connection between two offices of the same company was assumed. The
uncertain conditions were regarded as implicitly forcing actors (in our case,
offices of the global companies) to cooperate and exchange information while
facing the challenges of a volatile and somewhat hostile environment.

As Neal (2017) justly highlights, the observed measure of connectivity itself does
not provide enough information to draw conclusions as to the intensity of interac-
tion between cities. Consequently, Neal proposed the stochastic degree sequence
model (SDSM) to emphasize the comparative framework of the urban network
research and substantiate analytical opportunities of research in WCN. In general,
the SDSM answers the following questions: “How well are cities in the network
connected? Is their performance better or worse than in the random graph in similar
conditions?” (Neal 2017) When applying the SDSM, we compare the actual networks
to hypothetical environments, in which each company chooses its office localization
based only on the localization structures of other companies.

In order to ensure that the SDSM was employed accurately, we calculated the
number of corporate offices of each type for each firm and each city. Based on these
measures, we built an ordered logistic regression model to compute the probability
of each company opening an office in each city. The ordered logistic regression is
a generalization of traditional logistic regression, which allows the outcome to be
ordinal rather than binary. In our case, the ordinal outcome is an observed size of
firm j in the city a and ranges from 0 (no office) to 5 (regional headquarters). An
ordered logistic regression model was estimated using the polar function of the
MASS R package. The set of counted probabilities was used to construct a thousand
quasi-random networks for each of the 2015 and 2018 datasets. After this, the
interlocking WCN approach was applied to each of the two thousand matrixes.
The RNC and dyad connectivity were calculated in each of the quasi-random net-
works (Neal 2017).

The network approach is structured and employed as a relative and
subjective methodology. It is up to the researcher to delineate the network,
divide data between edges and nodes, choose the focus of analysis and way
of visualization. This predefines diverse and complex outcomes for the
readers. The relativity, subjectivity, and technical focus of the network
approach are both a strength a matter of critique (Knox, Savage, and
Harvey 2006; Neal 2017; Neal, Domagalski, and Sagan 2022). In the current
paper, we employ modeling and probabilities applied to the entire network
structure and focus on visualizing networks through mapping the node
degree centralities (or RNC) (see Figures 2-4). Thus, we reveal the spatiality
and consistency of the analysis and representation highlighting the
dynamics of network structures. However, in the Appendix (see
Appendix 1) we also employ a more widespread approach to network
representation, which complements the research design and emphasizes
the inequality existing in the networks.
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Figure 1. Spatial distribution of the regional network connectivity in 2015 and 2018.

Networks of global APS companies in the former USSR

As long as the approach to the data collection does not restrict the number of
cities within the network, the size of network is a significant outcome in itself.
The network included 61 cities and 96 APS firms in 2015, and 102 cities and 94
APS firms in 2018. A considerable increase in the number of cities in 2018 was

PR



EURASIAN GEOGRAPHY AND ECONOMICS . 13

observed in the largest FSU countries: Kazakhstan, Russia, and Ukraine.
Additionally, significant sprawl was noted in Lithuania. The number of dyads
within the datasets increased from 1,298 in 2015 to 2,993 in 2018. The network
became denser in 2018, with the average number of edges per node increasing
from 21 to 29. Nonetheless, the average connectivity of nodes and dyads
decreased. Figure 1 illustrates the spatial distribution of node connectivity in
the FSU in 2015 and 2018.

Despite the growth of the network between 2015 and 2018, the patterns of
involvement became more diverse for different states and different sectors.
Also, the subregional diversity and the significance of state borders became
more pronounced. During the analysis of the 2015 network, varied patterns of
involvement in different sectors were noted. The studied sectors were divided,
based on the configuration of the involvement of cities, into three groups:
strategic (advertising and law), ubiquitous (accountancy and management),
and hybrid (banking and insurance) presence. Companies with strategic pre-
sence tend to have a small number of offices, predominantly in capital cities.
The dominance of Moscow in this sector is overwhelming. The offices of these
companies are spatially concentrated even within the city. On the other hand, as
many companies are represented only in the Russian capital, they do not
provide connectivity, and the networks for these sectors are quite small.
Meanwhile, companies with ubiquitous presence provide the most dense and
broad networks. The size of economy and population are the most significant
features for the localization of these companies, and some of them tend to
incorporate successful local firms into their structures. Both companies with
strategic and with ubiquitous presence operate in sectors with hybrid presence
(Frost and Podkorytova 2018). The witnessed trends in 2018 strongly corre-
spond to the classification above. Figures 2-4 demonstrate node connectivity
sector by sector in 2015 and 2018.

For companies with strategic presence, the network essentially shrank or
became fragmented (see Figure 2). The most striking change was observed in
the network of law companies, with the number of cities in the set having
halved by 2018. In the advertising sector, the number of cities increased,
although the average connectivity of a node plunged from over 400 to 247.
The companies with ubiquitous presence demonstrated a negligible increase in
the number of cities and a marginal decrease in average node connectivity (see
Figure 3). The major network sprawl in 2018 was caused by the soar in the
number of cities in sectors with a hybrid presence (see Figure 4). The average
node connectivity also rocketed in the banking sector, while in insurance it
remained relatively stable. Both in networks with ubiquitous and with hybrid
presence, the significance of borders is more pronounced in 2018 compared to
2015. The unbound nature of Ukrainian cities is observed in the banking sector,
while in insurance and management the Russian cities tend to grow more
connected to one another. The increasing interaction within the state,
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Figure 4. Spatial distribution of the regional network connectivity for companies with hybrid
presence in 2015 and 2018.

accompanied by decreasing cross-border interaction, contradicts the general
perception of globalization as overcoming borders and empowering a unified
business environment (Allen 2003; Fukuyama 2006; Kobrin 2017; Sassen 1991,
2005). This can be regarded as an outcome of uncertainty, which complicates
and distorts the cross-border business processes.

We consider the revealed trends to be aspects of a reconfiguration of APS
firms’ presence in the FSU. The key features of this reconfiguration are its spatial
and sectoral patterns. The remarkable expansion in the sectors with hybrid
presence is a peculiar outcome of an actual network reconstruction. The hybrid
presence includes both companies with ubiquitous and with strategic patterns
of localization. Consequently, if global leaders within a certain specialization
leave a space, the share of corporations focusing on ubiquitous presence
increases and network sprawl is observed. Namely, the shortage of world-
leading insurance companies with strategic presence transformed the regional
balance. With regional branches of EU insurance companies with ubiquitous
presence in Ukraine and Moldova included in the data instead, the positions of
local cities strongly improved'.

As for spatial reconfiguration, this was observed in the three largest econo-
mies of the region: Russia, Ukraine, and Kazakhstan. Against the backdrop of the
conflict between Russia and Ukraine, international companies are forced to
either increase their presence in the region or leave it, since cross-border
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interaction between the leading locations, Moscow and Kiev, is complicated.
The growth in the number of Chinese companies and their activity in Central
Asia led to an increase in the role of Kazakhstan in the intercity network.
Generally, we observe spatial fragmentation, reflecting the uncertainty within
the region. Due to uncertain conditions, leading APS firms with strategic pre-
sence leave the former USSR space, while companies with ubiquitous presence
mirror the division of FSU into separate subregions. As a result, the FSU is
growing into a more peripheral region for global businesses and the new fractal
peripheries are shaped within it.

The network graphs, provided in the Appendix (see Appendix 1), demon-
strate how both the general network and the networks for management and
insurance are becoming fragmented, creating a diverse and turbulent image of
the space. The graphs represent cores of the networks, where cities are assumed
to be densely connected to each other and connectivity should be increasing.
However, the internal borders of the region are becoming more pronounced by
2018, and the estrangement between Russia and other countries of the region is
observed.

Also, some intrastate borders are reflected in the network graphs. For exam-
ple, Almaty and Astana are usually located in different clusters within the graph,
reflecting not only competition between the former and current capitals of
Kazakhstan but also discord between the north and south of the country
(Thomas 2015). The major authorities, located in Astana, empower Moscow-
based companies with strategic presence to interlace the city in their corporate
networks. While the entire project of Astana was designed to promote
Kazakhstan globally (Fauve 2015), Almaty still occupies the core position in
the networks of the global APS companies. This highlights the fact that
Kazakhstan predominantly attracts global APS firms with ubiquitous presence,
which favor local private clients to local authorities and Almaty to Astana.

Our further observation will be devoted to the SDSM’s implementation,
which has been mostly focused on localizing the extreme cases of over- and
underconnected nodes and edges. In this part of the analysis, we compare the
actual networks with the thousand quasi-random ones, provided for each of
the 2015 and 2018 datasets. We estimate the efficiency of nodes and edges as
the share of quasi-random networks, in which the connectivity of the studied
nodes and edges is lower than in the actual networks. First of all, we consider
the edges that stand out as most and least effectively connected in 2015. As for
2015, only 4% of edges (49 of 1,298) demonstrated higher connectivity in the
actual dataset than in 95% quasi-random networks. The number of dyads with
connectivity lower in the actual graph than in 95% of the quasi-random net-
works was 12, or 1% of 1,298. Therefore, the number of strongly overconnected
dyads is four times higher than that of strongly underconnected ones. Second,
we similarly estimate the connectivity of nodes in 2015. Surprisingly, only
Tashkent demonstrated the highest efficiency with actual node connectivity,
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higher than in 94% of the modeled networks. Meanwhile, for Moscow, Sumi,
and Ternopil, the node connectivity in 95% of the modeled networks was higher
than in reality. The cases of Sumi and Ternopil seem natural, as these cities have
low connectivity and are poorly integrated in the network, forming a periphery
within the FSU. However, the case of Moscow which in the vast majority of the
modeled networks had higher node connectivity than in the actual one is
especially significant. It turns out that the most connected node within the
network does not perform efficiently at all; in most of the random cases it
showed better results.

In the 2018 network, the share of dyads with connectivity that was higher in
the actual graph than in 95% of the quasi-random networks increased to 5%
(144 out of 2,993). Likewise, the share of edges with connectivity that was lower
in the actual graph than in 95% of the quasi-random networks reached 2% (58
out of 2,993). The balance between strongly overconnected and undercon-
nected dyads shifted in favor of the latter. Among the nodes, the most efficient
performance in 2018 was demonstrated by Chisinau instead of Tashkent (higher
in actual network than in 93% of the quasi-random networks). Moscow per-
formed slightly better than in 2015, although only 6% of the quasi-random
networks had lower connectivity than its actual index. This increase is regarded
to be a result of Russian cities’ greater involvement in networks in 2018. Riga,
Vilnius, Almaty, and Yerevan had node connectivity in 95% of the quasi-random
cases higher than in the actual network. The number of inefficient nodes
increased; most of them were rated high in total connectivity, and most of
them are capital cities. In general, in 2018 the network became more polarized,
with a higher share of extreme cases as well as a higher number of edges and
nodes. We consider this to be an argument in favor of a growing space
fragmentation due to the complexity of interstate relations. In general, we can
see how the network transformed between 2015 and 2018, and the efficiencies
were redistributed. The only stable trend is the outstandingly low efficiency of
Moscow as a node. This finding highlights the fact that the network is not only
becoming more fragmented but is also chaotically falling apart, illustrating that
uncertainty is a characteristic of the region.

Further sophisticated analysis of a set of dyads with high efficiency (better
connected than in 95% of the quasi-random networks) was performed. Among
these dyads, the following specific types were noted. First, dyads connecting
capital cities were studied. It is widely assumed that capital cities detach
themselves from their surroundings and interact mostly with other capitals
(Hoyler 2011; Massey 2007; Sassen 1991). Then, the dyads connecting cities of
the same countries were considered in order to verify the hypothesis of post-
Soviet space fragmentation. If the share of such dyads among the most efficient
ones is significantly higher than in a random sample, this could be assumed to
be an argument in favor of space fragmentation. Comparing a real network with
our random model, we acted on the presumption that the two are equal if the
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numbers of edges and nodes in them are the same. It must be said that it was
our plan that all the nodes within the studied groups (capitals and cities within
the same countries) would be connected. Then, we estimated the expected
value for each group of dyads and its share within the sample. Table 1 demon-
strates the results. The actual share of capital-to-capital dyads and dyads
between Ukrainian cities strongly exceeds the expectation in both 2015 and
2018. Meanwhile, for Russian cities as well as all the cities within the same
country, this happens only in 2018.

In 2018, the share of dyads between cities in the same country exceeds the
expectation, demonstrating another scope of spatial fragmentation. The real
share of capital-to-capital dyads is five times higher than expected in both 2015
and 2018. While the expected increase in the gap between capitals and their
surroundings is not observed, the network fragmentation by country is signifi-
cant and increasing. So, this is not simply an illustration of the borders not being
erased by globalization; in the region of the former USSR, the significance of
state borders is increasing and the local is prevailing over the global.

Unfortunately, the precise pattern of fragmentation cannot be traced in the
FSU. However, the analysis of cases has been performed to shed light on the
fragmentation patterns. The exclusion of Ukrainian cities from the FSU intercity
networks is visible in the precise analysis. The case of Kharkiv is a distinct
illustration of this process: In 2015, Kharkiv was listed among the low-efficient
nodes with real connectivity higher than in the modeled ones in only 6% of
cases. It was also repeatedly represented in the least efficient dyads with FSU
capitals (Almaty, Baku, Yerevan, Riga, Vilnius, Tallinn, and Astana). It was repre-
sented in the most efficient dyads twice, with Lviv and Odesa. In 2018, however,
the Kharkiv's position in the network changed dramatically. Its efficiency as
a node increased, and in 50% of cases was higher than in the quasi-random
networks. It was involved in only one of the least efficient dyads (Kharkiv-
Tashkent) and in 10 of the most efficient ones, all with Ukrainian cities (Lviv,
Kyiv, Odesa, Dnipro, Zaporizhzhia, Vinnytsia, Zhytomir, Uzhhorod, lvano-
Frankivsk, and Poltava). Like many other Ukrainian cities, it witnessed
a breaking of connections with Russia and a rise of a local interurban network.
In this case, the mechanics of uncertainty shaping the network are visible:
Political decisions make cross-border interaction too complex, and companies
are forced to choose between Russia and Ukraine. Having a smaller market,
Ukraine is less attractive to the global APS firms, which aim to operate for the

Table 1. Expected and real shares among the most efficiently connected dyads.

Capital-to-capital Dyads between cities of Dyads between two Dyads between two
dyads the same country Russian cities Ukrainian cities
Expected Expected Expected Expected
share  Real share share Real share share Real share share Real share
2015 8,1 44,9 31,5 30,6 25,0 16,3 0,5 12,2

2018 3,5 18,7 42,7 71,5 39,3 47,9 51 21,5
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entire region. As a result, Ukraine engages corporations with more local ambi-
tions that are more interested in the intrastate market than in the entire FSU.

The positions of capitals in the network have also transformed. Further, we
observe a traditional subregional division for USSR peripheries including Baltic
states, eastern European states, the Caucasus, and Central Asia. These groups of
countries demonstrate diverse trends in connectivity. We performed a micro-
analysis of node centrality through the SDSM for the capitals, and it turned out
that there are two subregions with highly similar trends in the measure and two
with significant diversity (see Table 2).

For Caucasian and Central Asian capital cities, the trends are mostly similar.
The efficiency of inclusion in global flows for these states decreases dramati-
cally, and they are constructing new “peripheries within peripheries”. Conflicts
and political disturbances in each subregion (see the website of the Uppsala
Conflict Data Program) bring about the increase of uncertainty and the decrease
of inclusion in the global flows. In Eastern European and Baltic capital cities, the
trends are more diverse. Among Eastern European cities, Kyiv and Chisinau
demonstrate the same pattern, while Minsk goes the opposite way. However,
the entire analysis experience does not reveal a sustainable similarity between
Kyiv and Chisinau’s connectivity, which might be a result of the significant
difference in their size. Among Baltic capitals, Riga and Vilnius always show
highly similar results by any measure, while the results for Tallinn are slightly
different each time. We can assume that Tallinn has been growing into a hub
between the EU and the FSU. Generally, rapid and largely chaotic network

Table 2. Efficiency of connection compared to the same dyads
in quasi-random networks, percent (0 — all quasi-random dyads
had higher connectivity, than the actual one, 100 - all quasi-
random dyads had lower connectivity, than the actual one).

Capital city Efficiency in 2015 Efficiency in 2018
Moscow 3,1 7
Baltic states

Riga 46,5 1,4
Tallinn 11,2 324
Vilnius 33,6 1,8
Eastern Europe

Chisinau 48,3 92,8
Kyiv 55,2 88,7
Minsk 66,1 55,1
Caucasus

Baku 41,9 51
Thilisi 62,5 5
Yerevan 57,2 49
Middle Asia

Ashgabat 42,8 26,3
Bishkek 54 24,6
Dushanbe 47,5 21,6
Astana 61,6 15,3

Tashkent 93,9 13,4
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reconfiguration and low efficiency in Moscow reiterate the uncertainty currently
present within the FSU.

Discussion

Evaluating intercity networks reveals the fragmentation of the FSU as an
ongoing process. Along with a growing gap between cores and peripheries
within each country, found in several globalization studies (Hoyler 2011; Massey
2007; Sassen 1991), we also observe an increasing gap between countries. Late-
1990s and early-2000s studies in globalization considered state borders to be in
the process of being erased by global flows (Allen 2003; Beck 2016; Clapham
2002; Friedman 2005; Kobrin 2001; Ohmae 1990, 2000) or disaffected by them
(Kobrin 2017). In the current research, we observe an extension of the physical
state borders into the virtual global flows. This reflection is strongly rooted in
the idea of uncertainty as a defining condition for patterns of globalization.
Uncertainty forces global APS firms to divide their operations in each country
and withdraw their strategic presence from the region. Consequently, despite
the significant growth of the network size, the efficiency of connections
between capital cities does not increase, and Moscow does not perform effi-
ciently despite being the most connected node.

Globalization patterns in the FSU are notably shaped by patterns of Soviet
central planning and its demolition. A low density of cities and the supremacy of
top-down decision-making in the states support dominant positions of capital
cities within the network. But inequality between and within the states, and
a concentration of wealth in the largest cities (Zubarevich 2012), limit the sprawl
of the networks and the intensity of connections between cores and periph-
eries. Consequently, the efficiency of capitals as central nodes decreases. lllusory
control over space reinforces intraregional conflicts, in which disputed terri-
tories become symbolic gains, possessed by politicians (O’Loughlin and Toal
2019; Yacoubian and George 2022). Conflicts ruin the interaction between states
and decrease the strategic significance of the region as a whole for global
businesses. As a result, global isolation is partly reproduced through external
market mechanisms.

Globalization within the FSU - which some scholars consider to be
a decolonizing power and a way to overcome the Soviet heritage (Alexander
Etkind 2022; Petsinis 2019) — has proven to be determined by the Soviet past.
Global APS firms, which are expected to provide conditions for doing business
worldwide, are strongly impacted in their localization by the effects of the Soviet
heritage and the dissolution of the USSR. Generally speaking, in the FSU the
global is shaped by the local rather than the opposite. The high level of
uncertainty serves as an argument for this. In a risky environment, companies
are less likely to invest in interstate networks and strategic offices. The frag-
mentation of the space is observed in the region through the lens of the
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corporate structures of APS firms. Considering the increasing localization of
corporate networks within the state borders, we can also assume that the
space fragmentation is strengthened by the global actors adjusting their busi-
ness strategies to uncertainty.

Conclusion

The illusion of a relatively peaceful dissolution of the USSR was constructed
during the 1990s (Tolz 1998) following the idea of neoliberal transformation
(Golubchikov, Badyina, and Makhrova 2014). Discussion devoted to post-
socialism questioned the term itself, claiming that since the collapse of the
USSR was over, socialism had become the “zombie” of the scientific discourse
(Chelcea and Druta 2016). In this paper, we argue that the dissolution of the
USSR is an ongoing process rather than an accomplished fact. Consequently,
FSU is a space of high uncertainty. Being intertwined with the traumatic past,
they are trying to redeem, reconsider, recycle, or refuse their connection to the
Soviet legacy (Alexander Etkind 2022; Gerlach and Kinossian 2016). The intro-
duction of uncertainty as a term offers an opportunity to study the space in
a flexible way, taking the past into account but not being oppressed by it. We
believe that understanding uncertainty as a harsh and continuous but reducible
condition can be productive for any instable and insecure region of the world,
widening the postcolonial lens of regional studies.

The localization of the global APS companies, driven by market logics, high-
lights the intricate character of the space and depicts the process of its dissolu-
tion. Addressing structures of the global APS companies through the lens of the
WCN approach makes it possible to observe how the regional pattern of
uncertainty grasps the trend of globalization. The networks of the global APS
companies in the FSU are not just fragmenting; they are fragmenting quickly
and in a disorderly way, following the current milieu of political, social, and
economic conditions. Space fragmentation differs from the other trends
reported from the network analysis, being the only sustainable trend described.
The considerable lack of overconnection between capital cities, the improving
connectivity between cities of the same country, the decreasing average node
connectivity, and Moscow featuring as a strongly underconnected node are the
attributes of the continued uncertainty within the post-Soviet region.

In the research we assume that global APS companies follow the logics of the
market and their corporate strategies when making decisions about the location
of their offices. But when the market is unpredictable, and the local actors are
accustomed to this unpredictability, global companies have to provide coping
strategies and adjust their decision-making to the regional specificity.
Constructing a more complex network of subsidiaries, splitting the businesses
into different countries, and focusing on precise subregions are among such
strategies. An unpredictability of the space forces companies to make swift
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decisions, creating the chaotic dynamics within the networks. And when this
dynamic is observed, it depicts uncertainty. We believe it would be fruitful for
future research to apply the same data collection method to a developed
country or group of countries and verify whether the networks of APS compa-
nies are sustainable there. Meanwhile, the studies of world cities by Peter
J. Taylor and coauthors depict sustainable structures of networks in the Global
North (Taylor 2001, 2013; Taylor and Derudder 2015; Taylor et al. 2014; Taylor,
Derudder, and Liu 2021).

Despite strong claims about globalization being a universal condition, some
regions, such as parts of the FSU, are growing less and less connected, bypassed
by the global flows of information represented by the APS firms. In the current
research, we were able to track the uncertainty using the modeling of quasi-
random networks. The employment of open data and modeling provides
a body of unified data, available for all the countries of the region despite
diverse approaches to the collection and publication of the local statistical
data. This is specifically significant for the uncertain regions, which typically
lack assets for collecting precise data or have politically driven reasons not to
publish it.

Indeed, relying on open corporate data limits research into the service
occupation: Industrial and extraction companies are less likely to share the
current locations of their offices and plants. Furthermore, the shift from flows
of information between offices to flows of information between cities may be
questionable. However, the perception of global service companies as brokers,
empowering the spread of globalization worldwide (Baldwin 2016; Dicken 2007;
Taylor 2001), makes studying them relevant in the broad context of the inclu-
sion of the regional scope in the global. The research is based on the critical role
global APS companies play in spreading globalization and providing unique and
unified conditions for global businesses worldwide. All things considered, this
assumption is highly questionable. If global APS companies reflect the uncer-
tainty rather than overcome it, their role as the brokers of globalization should
be reconsidered and studied in detail. Future research, in our opinion, should
focus on revealing how global companies operate within the space compared
to local actors.

Note

1. Our interdisciplinary team has studied post-socialist cities over a long period of time.
We marvel at the unique character of our research object and hope that the uncer-
tainty and violence in the former USSR will not be endless. We quite literally reflect the
intricate connections in post-Soviet space. Artem was born in Kazakhstan, Oleksandra
is Ukrainian, Maria P. is half Russian and half Armenian, and Maria G. is partly Ukrainian
and partly Russian. Wars and violence in the post-Soviet space deeply shock and
devastate us.
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Appendix 1

The current networks represent the traditional approach to network visualization. The pic-
tures were created using Gephi software. The sizes of the graphs were restricted by weight of
the edges: Only the most valuable edges and nodes connected by them were represented.
The restrictions were chosen in order to highlight the gap between 2015 and 2018 in the
distribution of corporate offices. The networks were generally dense, and each node tended
to be connected to most of the others, so restriction of the edge weight became the optimal
solution for demonstrating the structures of the network cores. However, the choice of
weight restriction was only defined by the authors’ expertise and remained a relative and
subjective measure rather than a precise rule.

The colors demonstrate modularity classes, revealed after the weight restriction. For each
modularity class, the density of links inside communities is significantly higher than between
communities (Blondel et al. 2008). Despite the explicit character of the measure of modularity
classes, the size of the presented network cores is based on the subjective choice of edge
weight restriction. The shapes of the networks are constructed by the Yifan Hu layout, which
is a force-directed algorithm using multilevel and octree approaches (Yifan 2005). However, it
should be noted that the algorithm is efficient in highlighting the communities within the
networks and using a different approach to visualization would induce a different perception
of network transformation. Moreover, the choice of specializations (insurance and manage-
ment) was also determined by the intention to demonstrate the most eminent examples of
communities in network structures. In the other four specializations, networks were char-
acterized by either too small size or too plain distribution of edge weights, so for them
communities were not that pronounced.

General network 2015 Insurance 2015 )\ 2015
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General network 2018 Insurance 2018 Management 2018
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