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Abstract: We compare intra-urban localization patterns of advertising and IT companies in three
large Czech cities. The main aim of our analysis is an empirically-based contribution to the question
to what extent do knowledge bases affect the spatial distribution of various knowledge-intensive
business industries. The central research question is: To what extent is the localization of these two
industries influenced by different modes of innovation/knowledge bases (symbolic vs. synthetic) and
to what extent by contextual factors, such as urban size, morphology, position in the urban hierarchy
and economic profile of the given city. We found that the urban contexts shape the localization
patterns of advertising and IT companies more than differences in knowledge bases—both industries
cluster primarily in the inner cities and urban cores. Formation of more suburban IT “scientific
neighborhoods” is limited.
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1. Introduction

There is a consensus that companies in knowledge-intensive business services (KIBS) cluster
in large cities that offer a critical mass of capital, knowledge, institutions, and infrastructure [1–3].
Far less is known about the spatial distribution of KIBS at the intra-urban level. There is, however,
a consensus: (i) High-order KIBS concentrate in central business districts and inner cities with
secondary concentrations in suburban areas [4–9]; (ii) their spatial patterns are shaped by the transport
infrastructure, such as airports, highways or subways [10,11]; (iii) KIBS with symbolic, synthetic
and analytical knowledge may differ significantly from each other in their spatial distribution and
collocation patterns [12]. Despite the growing body of research on localization factors of KIBS at the
intra-urban level, there is a certain lack of empirical evidence on the question of how localization
patterns of KIBS differ between various urban contexts.

Our primary research goal is to empirically evaluate the extent to which different knowledge bases
(synthetic and symbolic) affect localization patterns of KIBS firms in large cities. Therefore, we compare
localization patterns of advertising and market research companies (NACE 73) representing the
symbolic knowledge base and computer programming-consultancy-related activities and information
service activities (IT: NACE 62 and 63) representing the synthetic knowledge base in three large
Czech cities (Praha, Brno, Ostrava) to illustrate how various urban contexts may influence the spatial
distribution of companies with different knowledge bases. These industries constitute a significant
portion of employment in all of these cities (see Table 1). Especially the IT sector has contributed
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significantly to the economic transformation of formerly industrial cities (considering IT, Brno is now
the most specialized city in Czechia and Ostrava is the third) [13–15].

Advertising is a representative of KIBS with a purely symbolic knowledge base. These companies
should require tight geographical proximity to their customers, suppliers or rivals [16,17], and cluster
in urban cores and dense inner cities, close to the headquarters of large corporations and public
institutions. By contrast, services with a predominantly synthetic knowledge base (such as IT) rely
primarily on knowledge sourcing and innovation collaboration with partners inside value chains,
which are not necessarily local [18,19]. IT companies should, thus, exhibit more dispersed spatial
patterns (However, Zook [20] documented clustering of internet companies in the inner city, close to
the financial institutions, Spencer [12] also noted this possible location pattern), although they may
cluster at the neighborhood level as well [12].

Méndez-Ortega and Arauzo-Carod [21] stated that “ . . . in addition to industry-specific
characteristics that determine some external requirements by these firms (such as accessibility to skilled
labour or specialized IT suppliers), there are some city-specific characteristics (e.g., urban policies,
spatial distribution of economic activity) that also matter, and which shape the location decisions taken
by these firms.” We aim to analyze exactly these city-specific characteristics and their effects on the
spatial distribution of firms. Our central research question is: To what extent are localization patterns
of selected KIBS influenced by their distinct modes of innovation (knowledge bases) and to what extent
by the city-specific characteristics?

2. Spatial Distribution of KIBS at Intra-Urban Level: Theoretical Discussion

To explain the causes of intra-urban clustering/dispersion of KIBS we employ two basic concepts:
The knowledge bases [22], and the creative/scientific neighborhoods [12]. The concept of knowledge
bases distinguishes between three types of companies/industries according to their prevailing mode
of innovation: An analytical, a synthetic, or a symbolic knowledge base [23]. Knowledge bases
differ from each other in the importance: (i) Personal communication (F2F) for knowledge sourcing;
(ii) local or global sources of knowledge and mechanisms for acquiring knowledge; (iii) codified
or tacit knowledge for the creation of innovations [24]. Therefore, “industries that are primarily
based on tacit knowledge show a higher degree of geographic clustering than sectors based on
codified knowledge, ceteris paribus” [25]. The analytical knowledge base is the least sensitive to
geographical proximity. Innovation activities in sectors with analytical knowledge base are mainly
based on codified knowledge that is sourced at global level [26], the role of F2F contact, “local
buzz” [27], and geographical proximity is, thus, limited, but still may be relevant [28]. Quality of the
site (laboratories, technological parks, research centers) is of key importance, urban agglomeration as a
whole is less important [29], the same holds for urban structure. The symbolic knowledge base is the
most sensitive to geographical proximity [30], while the synthetic knowledge base is characterized
by a differentiated role of geographical distance [24]. However, it is important to note here that most
industries innovate in all types of knowledge bases [31,32]. Even a single firm may combine two
or three knowledge bases, and many firms in a particular (KIBS) industry differ in their prevailing
knowledge base from the majority of firms in that industry [33].

Service companies with a synthetic knowledge base (such as IT, finance, and insurance companies)
collaborate and source knowledge (the DUI model—doing, using, interacting) [34] mainly within the
production chain (regional or national networks) [26] in the form of medium and long-term relationships
with customers, suppliers or parent companies. A high share of the knowledge transferred is codified.
Proximity to suppliers and customers is more important than colocation with producers. Companies
with a synthetic knowledge base may exhibit various localization patterns and strategies depending on
the spatial distribution of their key customers and suppliers [35]. Therefore, we expect that IT (service)
companies will be concentrated in the urban cores and inner cities only if their principal suppliers,
customers or parent companies are there [36]. Otherwise, they should prefer less dense suburban
locations to: (i) Avoid high rents; (ii) collocate with IT manufacturing companies as their customers [8];
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and (iii) reside in or close to the science parks and large university campuses that are often located in
suburban areas near the junctions of major highways and close to the residential neighborhoods where
their employees live [12].

On the other hand, several authors [6,8,37] suggested the trend of increasing spatial concentration
of some knowledge-intensive business services and the digital economy into the inner city “creative
neighborhoods”. Factors that may foster such concentration of the digital economy into the inner
city’s neighborhoods include: (i) A growing symbiosis between arts and IT (digital content), where
the reinforcement of supplier-customer relationships between creative industries and IT may lead
to a collocation of companies; (ii) the increasing localization flexibility of IT companies that “ . . . are
starting to resemble financial and other high-order services, able to generate high income streams with
little floor space, in turn enabling them to afford high real estate costs typical of central locations” [8];
(iii) “cool neighborhoods” attracting a highly-skilled, creative and talented workforce—this seems
to be the key localization factor [8]. Therefore, while suburban scientific parks and other types of IT
clusters are certainly not disappearing, there are also arguments for the clustering of IT companies in
inner cities, close to cultural industries.

The organization of production and the innovation process in companies with a symbolic
knowledge base are based on face-to-face communication and local buzz [38]. Their products/services
are developed within highly localized and flexible temporary projects that draw on rapidly changing
tacit knowledge [39]. At the same time, these industries depend on culturally embedded and
highly contextual specific knowledge [26,40]. Perhaps most importantly, companies with a symbolic
knowledge base face steep transaction costs [41] related to their innovation process and supplier
relationships. Transaction costs may be significantly reduced by collocation of companies in the same
industry, their customers and/or suppliers. Various mechanisms may reduce transaction costs—the
learning by monitoring [42], learning by interacting [43], the know-who effect [44], reduction of the
adaption costs [45], and communication costs, or generally strengthening the so-called “untraded
interdependencies” [46]. Out of these, the most important mechanisms, through which the transactions
costs can be reduced are [47,48]:

i. Reduction of information costs by learning through the vertical interaction between companies
organized within the production chain, learning through monitoring (horizontal interaction) and
the “neighborhood effect”, which relates more to the social dimension of proximity, wherein
spatial proximity increases the likelihood of accidental or unexpected encounters.

ii. Reduction of adaptation costs of firms linked into a value chain: Spatial proximity is essential
for firms with a symbolic knowledge base (e.g., in advertising or media) that are predominantly
organized under the so-called “project ecology” [16], where full-time employees, part-time
employees and freelance professionals bring together and pool their expertise and talent [49].

iii. Reduction of communication costs through the trust building and longer-term communication
channels allowing for the transmission of the tacit knowledge.

It is, however, necessary to consider that firms combine and integrate various knowledge bases
in their innovation process [50], and industries might show relatively high internal heterogeneity of
innovation modes.

There are also other arguments supporting the necessity of company collocation for knowledge
sourcing and innovation performance. Many authors emphasize the positive role of density (buildings,
population, economic activities, and institutions) on clusterings of KIBS companies [51]. Density
shortens the distance and increases the ease of face-to-face meetings, and the frequency of ad hoc
encounters in public space. The economic value of the density effect comes from both the reduction of
distance and from the spillover of tacit knowledge created [52]. Perhaps more importantly, Rosenthal
and Strange [53] or Arzaghi and Henderson [54] found that the magnitude of localization economies
rapidly dissipates with increasing distance, pushing companies to concentrate in relatively small urban
areas—streets, districts or quarters. Due to the limited territorial impact of localization economies,
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many service industries are heavily concentrated in some districts, quarters or streets, sometimes
labeled as “creative fields” [45,55] or “creative neighborhoods” [12].

Previous approaches are valuable for the explanation of the spatial concentration of economic
activities at the intra-urban level [56] or "hot spots" [57]. However, to answer the question of where
and in which parts of cities KIBS clusters are located, it is necessary to focus on physical, functional
and social-spatial structures [58]. Creative industries generally tend to be localized in amenity rich
inner cities (see He et al. 2018), due to their “innovative milieu” [59], which can act as a kind of
incubator for new businesses [60]. Within inner cities, the KIBS can draw on four basic competitive
advantages in the form of [61]: (a) Strategic locations near the central business district [62]; (b) local
demand, which is relatively unsaturated in comparison to the city center; (c) accessibility [63], and the
connection to the companies in city centers that are linked to clusters at a regional, national or global
level [64]; (d) the human resources available in these locations [6,11]. The last point is maybe the most
important: Easy access to the (tacit) knowledge and information strongly determines the location of
the knowledge based firms [62]. According to the amenity richness theory [65,66], highly educated
and creative individuals prefer to live within walkable distances to retail, restaurants, educational and
cultural institutions [51,52].

Besides, the localization of companies in inner cities is also motivated by lower rents compared
to the city centers and availability of land and offices, which is a result of the relocation of housing
and manufacturing companies from inner cities to suburbs [59]. The physical structure of these
localities (creative neighborhoods: See Spencer [12]) is characterized by high density, walkability, and
(older) buildings diverse in age, size, height and public-private interface [52,67] that are not always
completely renovated [37]. The most important element of creative clusters is the mix of mixes [52]:
The intersection of the morphological diversity, socio-economic diversity (services associated with
bohemians, rich gentrifiers, and local communities with lower social status) and functional diversity
(housing, consumer services, culture, amenities). As suggested above, bars, cafes, restaurants or public
spaces, which can be collectively referred to as “third places” [68], play a key role in obtaining formal
or informal contacts and dissemination of knowledge [69]. The interaction of physical, social and
functional structures in the sense of certain dual reflexivity can form "creative fields" [55] that accelerate
the creation of knowledge and innovation. Housing is mainly located outside the creative clusters, but
in their immediate vicinity [70].

Apart from the knowledge bases, we also deal with the effects of geographical contexts that differ
from city to city. We cannot expect the same location patterns of KIBS companies in cities that vary
in their urban size/density/morphology, position in the urban hierarchy [71], historical and current
economic performance and specialization [72]. Nevertheless, the question is: To what extent are the
effects of geographical contexts on KIBS localization contingent and unpredictable and to what extent
is it possible to find at least some basic regularities—that in a certain city type one specific location
pattern of KIBS firms are more probable to occur than any other?

To answer this question, we departed from a simple taxonomy of co-clustering patterns at the
intra-urban level proposed by Boix-Domenech et al. [30], and also discussed by Coll-Martinez et al. [73].
The authors explain the colocation and co-clustering of companies by two factors: (i) Urbanization
economies that attract companies to the most central parts of the city with the highest density and
diversity of producers, suppliers, customers and institutions; and (ii) land rents that dissipate with
increasing distance from the central business district, pushing companies to less dense and less
expensive suburban areas, thus, forming a polycentric structure of the city. Large cities generate
urbanization economies allowing for the development of secondary clusters of KIBS outside the urban
cores [30].

It is necessary to consider also another systematic factor—position of the city in the urban
hierarchy [74]. KIBS firms in large global cities with a gateway function that concentrate the corporate
headquarters, public institutions, research labs and universities should exhibit generally high proportion
of the skilled and creative workforce, high value-added and innovation performance. Innovative KIBS
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firms in these cities should exhibit a higher propensity to cluster in inner cities. On the other hand, in
smaller and economically worse-performing cities, KIBS firms would be on average, less innovative.
Transmission of the tacit knowledge mediated by geographical and cognitive [75] proximity would be,
thus, of lesser importance. KIBS firms oriented on rather standardized and less knowledge-intensive
activities should be more spatially dispersed at the intra-urban level.

As suggested in Section 2, several factors affect the spatial distribution of KIBS at an intra-urban
level. Therefore, we ask which one of the following idealized scenarios is more relevant for Praha,
Brno, and Ostrava?

i. There are similar localization patterns of KIBS in all three cities: Advertising companies are
mostly concentrated in creative neighborhoods in the inner cities, and IT companies clustered in
more suburban scientific neighborhoods [4,12].

ii. The cities differ significantly in their localization patterns of IT and advertising companies.

Similar localization patterns of advertising and IT in all three cities (first scenario) suggest the
key role of knowledge bases in shaping localization patterns of KIBS. On the other hand, significant
differences in the spatial distribution of KIBS among the three selected cities would imply that
urban contextual factors affect localization patterns of KIBS more significantly than knowledge bases.
Comparison of Praha (a global gamma city, the capital, a gateway function), Brno (a second-tier
metropolitan with a high concentration of universities and IT companies) and Ostrava (an old
industrial, shrinking city): Cities that share the same institutional context, but differ in their size/density,
morphology, position in the urban hierarchy, industrial specialization, and economic performance
should contribute to the theoretical debate contrasting the role of localization factors operating at the
industry-level and the city-level in localization strategies of KIBS.

3. Case Studies of Praha, Brno and Ostrava: Characteristics and Motivation

There are several reasons why we picked Praha, Brno, and Ostrava for the case study. These
cities represent three types of positions in the hierarchy of the settlement system: Praha is a global
gama city with a strong capital effect and a high share of knowledge-intensive business services
(finance, media) [76]; Brno is a successfully transformed second-tier metropolitan city with a high
concentration of universities and successfully developing IT sector [77], while Ostrava is a shrinking
city, the core of a metropolitan old industrial region that is still quite heavily specialized in traditional
heavy manufacturing industries. Secondly, Praha and Brno differ significantly from Ostrava in urban
morphology. The first two are radial-concentric cities with historic cores that have been surrounded
by compact and dense residential areas and industrial zones [78–80]. Ostrava, on the other hand,
is a classic example of a city with a polycentric structure formed by the rapid growth of the mining
and heavy manufacturing industries [81,82], and later boosted by a construction boom in the period
of the centrally planned economy [83]. Due to economic, social and political changes in the context
of the so-called “multiple transformations” [84], Brno and especially Prague have moved towards
more polycentric urban regions [78]. The already existing polycentric structure in Ostrava has been
preserved. However, former mines and factories that had originally disturbed the compact urban
structure were replaced by business centers and office complexes [85].

It is, thus, a question of how the spatial patterns of KIBS differ between Praha, Brno, and Ostrava.
On the one hand, KIBS in Praha should be more spatially dispersed. The combination of growing
polycentricity and high magnitude of urbanization economies stemming from the urban size/density and
diversity of industries, workforce and institutions should allow for more creative neighborhoods/hubs
to develop [30]. At the same time, the gateway function and high economic performance of the city, and
its concentration of corporate headquarters, higher-order knowledge-intensive business services and
skill-intensive non-routine KIBS push many companies to the secondary subcenters in the outer ring.
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Table 1. Praha, Brno and Ostrava: Basic characteristics.

Praha Brno Ostrava

Area (km2) 496 230 214

Population (2019) 1309292 377319 298335

Population density (2018) 2640 1641 1394

Number of IT firms (2010) 7478 598 115

Number of advertising firms (2010) 4432 764 399

Employment in IT (2010) 25861 8533 3873

Employment in advertising (2010) 7150 1072 479

Share of IT in employment in [(%, 2014)] 7,7 9,8 4,5

Share of advertising in employment [(%, 2014)] 2,1 1,0 0,6

Notes: For 2014, only the share of IT/advertising in the employment in production industries is available. Firm-level
data are available only for the year 2010. Source: References [13,86–88].

Following this logic, KIBS companies in Brno and Ostrava should be more concentrated in the inner
city or even the urban core (despite Ostrava’s polycentricity), because low urbanization economies do
not create favorable conditions for secondary city centers to develop and land rents in the inner city are
less prohibitive than in Prague (see Boix et al. [30] for detailed theoretical argumentation). Nevertheless,
in Brno and especially in Ostrava [18] the share of companies in KIBS that focus on relatively low-skilled
and routine tasks (and on production rather than on development phase in the value chain: See also
Stachowiak and Stryjakiewicz [89] for interesting discussion of spatial distribution of value chains
in creative industries or Hnát and Sankot [90] for the role of institutional framework) significantly
higher than in the capital city. For these companies, urbanization and localization economies related
to the presence in the city center may not be sufficient to counterbalance the high rents and other
costs—therefore, more spatially dispersed localization patterns may theoretically occur.

4. Data and Methods

The spatial distribution of KIBS companies was based on a unique company-level anonymized
database called the “Annual register of economic subjects in selected production industries” provided
by the Czech Statistical Office [86,87]. The register lists all economic subjects, including individual
entrepreneurs, providing information about their employment and industry (3-digital NACE) for the
year 2010. Therefore, we did not employ any sampling methods, because we were working with
the population. KIBS companies were clustered into two groups, advertisement group defined by
3-digital NACE 73.1, and IT group (62.0, 63.0). The data were geocoded using the “Register of territorial
identification and addresses” and also by Google API. One hundred percent of the economic subjects
were precisely localized—assigned to the address points.

The localization patterns of companies were analyzed by several spatial statistic methods—the
nearest neighbor method, K-function and kernel density. The nearest neighbor method [71,91] works
with the distance to the nearest event and tries to determine if the given average distance corresponds
to a concentrated or dispersed spatial pattern. The average closest distance between Ro events is
compared to the expected average closest distance between Re events. This expected distance is
defined as:

Re =
1

2
√
λ
=

1

2
√

n
A

(1)
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where λ is the density of events, n is the number of the events, and A is the area of the locality.
The proportion of an observed and expected average smallest distance is called the nearest distance
index (NNI).

NNI =
Ro

Re
(2)

Given that density is also included in the calculation of the expected distance, the results are
significantly affected by the shape and size of the area (narrow, long, rectangular areas have a higher
Ro). In this case, the size of the studied localities (areas of Prague, Brno and Ostrava) also entered into
the calculation. Main drawbacks of the NNI method are exclusion of a part of information about the
pattern and edge effects [92]. It summarizes all the nearest distances to a single value providing only
first look on the spatial distribution of points.

An extension of the above-mentioned method is addressed in more recently developed approaches
(G, F or K functions). The K-function [21,93–95] that considers all events and provides the standardized
average number of events to the distance d from any event is used to provide greater detail on how the
companies are clustered in space. Standardization is done by the intensity:

K(d) =
a
n
∗

1
n

n∑
i=1

#[S ∈ C(si, d)] (3)

where n equals the number of events, a is area, and C(si, d) is a circle of the perimeter d above the point
si. The expected value is fully dependent on the distance d. Given that πd2 is the area of the circle and
λ is the density of the events, the expected value K-function equals to:

E(K(d)) =
λπd2

λ
= πd2 (4)

Due to the squared distance d, the value of the expected and observed K-functions increases
significantly with the increasing d. For this reason, the K-function is converted to the so-called
L-function, which is a standardized K-function:

L(d) =

√
K(d)
π
− d (5)

For the identification of hubs, the kernel density method was used (a 150-meter range and a
cell size of 10 meters). Subsequently, only cells with the highest 5 percent of non-zero values are
shown in the maps. These sites were subsequently converted to binary values: The cells that form the
locality with high- intensity received a value of 1, and the other cells received 0. The resulting 13 layers
were then summed up, and a layer was created where the cells could theoretically have values in the
0–13 range. To define a locality as an advertisement hub, companies in at least four different areas
(according to 3 digital NACE) must be concentrated in a locality together. This limit of co-localization
is considered as a minimal number (one third). These areas form only the core of the given hub, so the
final hub is defined as a closed area around this area.

5. Results

We started with a comparison of the localization patterns of advertising and IT companies that
was conducted using the Nearest Distance Method (NNI), K-Functions and kernel density. In Prague,
the intensities of clustering (indicated by the NNI values) for advertising and IT companies are almost
the same, in Brno, advertising showed more intensive clustering than IT; in Ostrava the opposite
(Table 2). The L-function shows significant differences in the degree of spatial clustering between
Praha, Brno and Ostrava. The highest values of the L-function were found in Ostrava, which can be
explained relatively simple; there are a few companies in a small number of locations.
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Table 2. Nearest neighbor index for the advertisement and IT clusters.

City Type of Cluster NNI Z-score N of Companies

Prague Advertisement cluster 0.485 −65.9 4470

IT cluster 0.482 −76.2 5924

Brno
Advertisement cluster 0.517 −35.3 774

IT cluster 0.469 −25.7 1206

Ostrava
Advertisement cluster 0.552 −17.5 399

IT cluster 0.589 −17.1 494

Source: The Authors.

The L-function shows significant differences in the degree of spatial clustering between Praha,
Brno and Ostrava (Figure 1). The highest values of the L-function in shorter distances were found
in Ostrava, which can be explained relatively simple; there are a few companies in a small number
of locations.
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Figure 1. L-function for advertising and IT in Praha, Brno and Ostrava. Note.: L-function is a
standardized K-function. Source: Reference [86]; (n = 13,697 subjects).

The advertising industry in Praha is strongly concentrated in the hubs located in the urban core
and inner city (Figure 2). By contrast, the IT industry is more spatially dispersed, but the inner city
still dominates. The collocation with advertising is rather weak. In Brno the IT sector shows a much
more pronounced tendency to cluster in hubs (Figure 3), especially in the inner city. On the other hand,
we noticed a relatively low concentration of advertising with a certain degree of collocation with IT.
In Ostrava, the main advertising hub is located in the urban core, with smaller hubs being located in
the transition zone or compact inner city (Figure 4).
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Figure 2. Spatial distribution of advertising and IT hubs in Praha. Source: Reference [86]; (IT = 5924
subjects, advertising = 4470 subjects).
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Figure 4. Spatial distribution of advertising and IT hubs in Ostrava. Source: Reference [86]; (IT = 494
subjects, advertising = 399 subjects).

The comparison of two industries with different knowledge bases revealed some spatial variability.
In Praha, the empirical results were the most consistent with the theoretical assumptions (see
K-functions). The IT sector was dispersed, even though it was possible to find smaller hubs. The effects
of localization economies and the necessity of spatial concentration were only limited. On the other
hand, the advertising sector was highly spatially concentrated, which suggests the importance of
localization economies (reduction of transaction costs) and their probable sharp attenuation with
increasing distance [9,73]. The location of individual hubs indicates a positive effect of physical and
functional structures, especially in the inner city (Holešovice, Karlín, Žižkov). The high level of
concentration of advertising companies in the historic core indicates both the existence of a “creative
zone” and an easier approach to management and development of global linkages [64] resulting from
the internationalization of the sector and the position of Praha as a “gateway city”. We cannot omit a
supply factor: The presence of many customers who are concentrated in the historic core and inner city.

On the other hand, in Brno, the advertising industry showed a significantly higher rate of spatial
concentration compared to IT sector, but the number and spatial extent of advertising hubs were
significantly smaller than IT hubs. The most significant concentration of hubs in IT is located in the
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inner city. With the increasing distance from the urban core, the rate of spatial concentration of IT
falls. The largest IT hubs are located in the areas that have undergone a regeneration process, either by
adapting older buildings or by building office complexes) [96]. The morphology of the second hub
partly corresponds with the character of a “scientific neighborhood” [12]. There are two colleges with
IT faculties in the northern part of the inner city (Masaryk University, Brno University of Technology),
whose importance cannot be overlooked. The overall spatial patterns suggest that the advertising
sector is more of a local significance, which is reflected in a lower degree of clustering, pointing to a
limited ability to generate localization economies.

The low number of companies and their over-representation in the centre of Ostrava (see Rumpel
et al. [97] for similar finding) and in the other two sub-centers (Poruba, Ostrava-Jih) results in a
high concentration (the highest NNI value), but the existence of localization economies is weak.
We did not record virtually any major IT hubs, which may indicate a lower knowledge intensity of
activities in Ostrava and maybe also lack of knowledge linkages at a local level [98]. In the case of
advertising, the main hub spreads around the city core, but its size and scope seem to provide limited
localization economies.

Now we will try to briefly characterize the location, structure and character of the hubs. If we
compare the identified patterns of colocation of clusters of KIBS by Boix et al. [30] with a certain degree
of caution (see Figures 2–4), we can state the following. The distribution of hubs in Prague indicates
the existence of urbanization economies, whose intensity is not strong enough to give rise to a fully
polycentric pattern of distribution. According to the location and character of hubs, Brno can be
classified into the upper right quadrant (urbanization economies and low polycentricity), which is
typical for medium-sized cities. The small clusters in the center of Ostrava place this city to the lower
left quadrant (low polycentricity and low urbanization economies), which is in a direct contradiction
to its polycentric character.

The spatial distribution of the hubs largely reflects the differences in the economic position of the
cities. Prague is characterized by a combination of diversified specialization, offering both urbanization
and localization economies. In Brno, the results rather exhibit the effects of urbanization economies,
although less intensive than in Prague. Empirical evidence of localization economies in Brno is rather
weak. The results for Ostrava confirm the negative impact of specialization in the manufacturing
industry on the presence of creative industries [99], and also KIBS. This finding contrasts with the fact
that the IT sector in Ostrava has originally developed thanks to the branching from manufacturing (in
this case metallurgy), similarly like in other industrial cities in Central Europe [100]: For example in
Košice [101]. Above all, however, they point to the limits of the absence of localization and urbanization
economies linked to the development of creative industries in cities experiencing economic stagnation,
such as Halle [102]. The distribution of hubs in all three cities unambiguously confirms the “inner-city
preferences” of the sector with a symbolic knowledge base.

6. Discussion and Conclusions

In this paper, we compared the localization patterns of advertising and IT companies in three
Czech metropolitan cities (Praha, Brno, Ostrava) that differ in their size, morphology, position in the
urban hierarchy and economic profile. Our principal research question asked whether the spatial
patterns of these industries are primarily shaped by their knowledge bases (symbolic vs. synthetic)
or by the role of urban contexts. In the first case, the spatial distribution of advertising and IT
companies should be similar in all three cities, and in the second case, they should be different.
Assumption of a tight theoretical relationship between the mode of innovation/knowledge base and
localization has not been confirmed, no supposed sharp polarity between the advertising companies
concentrated in the inner-city creative neighborhoods and IT over-represented in more suburban
scientific neighborhoods [12,103] has been found. On the contrary, both advertising and IT companies
were heavily concentrated in the inner cities and to a lesser extent also in the urban cores of Praha,
Brno and Ostrava—despite significant differences in urban morphology: See Reference [51] for similar
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finding. This conclusion is different from the findings of Méndez-Ortega and Arauzo-Carod [21],
who analyzed the localization of software and video games firms in Barcelona, Lyon and Hamburg.
They found three different spatial patterns of firms that were probably shaped by the urban structures,
local policies and path dependence. Smaller differences between Czech metropolitan cities may be
explained by a relatively strong effect of “hard” localization factors: See the last paragraph.

The highest number of hubs located in the inner cities close to the historical urban cores indicates
the validity of the inner city’s innovative environment, as well as competitive advantages (strategic
location, market demand, integration with regional clusters and human resources). The physical
spatial structure is, in practically all cases, characterized by an older dense street network and compact
buildings (apartment houses). Organic urban structure (walkable historic city centers with irregular
streets) and urban block structure: (For description see References [104,105]) prevail. The houses in
these locations usually do not exceed several floors. Further, these are locations with a varied functional
mix, characterized by the concentration of cultural industries [106]: Cafes, bars, and restaurants or
parks—corresponding to the creative neighborhoods described by Spencer [12] or Wood and Dovey [52].
Not only the morphology and the mix of functions but also the spatial structure in these localities largely
correspond to the outlined concept of the creative neighborhoods [12,52]. The spatial distribution of
hubs also largely overlaps or neighbors with localities that undergo a process of gentrification [107–109],
and are also relatively ethnically diverse. The colocation of the functional and social structure indicates
the likelihood of a reduction of information costs (the “neighborhood effect” and the social dimension)
and the cost of adapting to the labor market.

The high rate of spatial concentration also suggests that central localities “add value for knowledge
hubs relying on symbolic knowledge” [19] thanks to a high density of a built-up area and (more
importantly) spatial proximity that is vital for innovation spillovers based on face-to-face contact. At the
same time, IT companies were present in newly constructed office buildings more often than advertising
companies that rather adapted older mix-used neighborhoods [110]. The collocation of advertising
and IT companies with cultural industries and other functions in the urban cores/inner cities (e.g.,
gastronomy, public spaces, universities) indicates high importance of neighborhood “coolness” [8], and
amenities for the localization of KIBS at the intra-urban level [111,112]. Correspondingly, the spatial
overlap of KIBS hubs and gentrified neighborhoods suggests the importance of the social milieu for
labor market matching, creation and dissemination of information and knowledge [12].

Nevertheless, it is also necessary to consider the role of the hard localization factors that may attract
companies to the inner-city hubs: Lower rents, accessibility and reduction of transport costs resulting
from the collocation of companies [113]. A significant portion of KIBS in Czech cities (especially in
Ostrava [18]) are characterized by low value-added, low knowledge-intensity, a focus on standardized
services and also by prevalence of extra-regional knowledge sourcing [18,114]. This conclusion is
also supported by Bumberová and Milichovský [115], who did not identify the most radical form
of service innovativeness (newness to the market) in the group of Czech KIBS firms. Companies
characterized by lower knowledge intensity are not likely to significantly capitalize on the effects of
the innovative inner-city milieu. Their concentration in the inner cities and also urban cores (rather
than dispersion in the suburbs) can be explained by: (i) The image effect and prestige of the central
locality (Praha, Brno); (ii) the connection to the global communication links (Praha) and regional
links (Brno, Ostrava) and (iii) the combination of relatively weakly developed urban core industries
(finance, insurance) and a relative decline of historical cores/inner cities as the result of commercial and
residential sub-urbanization (Brno, Ostrava). In case of Ostrava (and advertising in Brno) the spatial
patterns of companies are also clearly constrained by relatively weak urbanization and localization
economies (nevertheless, some effects of localization economies, such as easier access to information
and data for IT firms were recorded [14,30]), relatively high concentration of manufacturing firms [95],
and industrial brownfields in the inner city [116,117], most of them not revitalized despite their central
position [118]. Obviously, the urban contextual factors, such as the position in the urban hierarchy and
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inherited economic profile may significantly alter the theoretically expected localization patterns of
advertising and IT.

Empirical results clearly showed an excessive spatial concentration of firms in selected KIBS
into the urban cores and inner cities. Several policy implications may be derived from this finding.
Firstly, urban cores/inner cities are highly attractive not only for creative industries, but also for firms
in technology-based industries, such as IT. Therefore, not only suburban technological/scientific parks
and university campuses, but also urban centers should be the targets of large ICT and other smart
infrastructural projects. Secondly, clustering of KIBS is (among other factors) significantly driven by the
neighborhood coolness. Therefore, municipal or private projects leading to the higher aesthetic value
of buildings, improved walkability and establishment of places allowing for meetings (bars, cafes,
restaurants...) and provision of affordable commercial spaces should be supported. More generally,
regeneration, maintenance and the development of public spaces, green and blue infrastructure,
cultural and other activities increasing the residential attractiveness are of key importance. Thirdly,
projects aimed at improving transport accessibility dealing with an increasing spatial mismatch between
localization of KIBS and labor force are needed. Fourthly, regeneration of industrial brownfields from
the 19th and the first half of 20th century may significantly support the clustering of KIBS, because
these localities are considered to be cool by many (potential) entrepreneurs and skilled millennials [6].

Future research should be focused on possible application of other methods analyzing point
pattern such as spatial autocorrelation, Duranton and Overman’s Kd function [92] or W function [95].
Additionally, the multiscale assessment of the role of factors, mechanisms and actors that shape
intra-urban hubs of KIBS companies should be studied. At the moment, we lack detailed
neighborhood-level data covering spatial distribution of firms in other industries, morphology,
labor force, accessibility and other factors at an intra-urban level in three selected cities. Classification
of firms (not industries) according to their prevailing knowledge base and an econometric analysis
capturing the localization determinants of these firms will be the next step.
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105. Slach, O.; Bosák, V.; Krtička, L.; Nováček, A.; Rumpel, P. Urban shrinkage and sustainability: Assessing the
nexus between population density, urban structures and urban sustainability. Sustainability 2019, 11, 4142.
[CrossRef]

106. Ivan, I.; Raabová, T.; Slach, O.; Žáková, E. Kulturní a kreativní průmysly v Brně a Ostravě: Specializovaná mapa s
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