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Abstract: Recent years have witnessed growing interest in studying the spatial distribution of cultural
and creative industries (CCI), both for their contribution to economic development and for their
impact on spatial planning and remodeling of urban structure. However, spatial interdependence
and diffusion of agglomeration economies have not been explained enough so far, due to the
use of aggregate spatial units. This paper examines CCI sector location patterns in Spain from a
spatial-temporal perspective, using micro-geographic data and considering a new and hitherto
unused territorial unit, districts, an intermediate demarcation between municipalities and provinces
or regions. We used a geographic information system (GIS) analysis and spatial econometric
techniques to study territorial distribution and spatial dependences. Results show that CCI are
mainly concentrated in metropolitan areas, with spillover effects in adjacent districts, reflecting a
non-contemporary spatial dependence process, whilst large territories are devoid of these effects.
This reveals a new source of regional disparities, as CCI seems to follow technology gap models,
triggering greater and more intense spatial imbalances wherever it appears. Policy implications
regarding accountability resources and institutional coordination must be deduced.

Keywords: cultural and creative clusters; dynamic spatial analysis; agglomeration economies;
micro-territorial analysis

1. Introduction

The cultural and creative industries (CCI) sector is an area of economic activity whose principal
purpose is the production or reproduction, promotion, distribution, and/or commercialization of goods,
services, and activities of a cultural, artistic, or heritage-related nature [1]. This sector has generated
increasing attention in academic, public, and political discourse in recent decades. The first reason
is that this sector currently plays a key role in regional economic growth, not only because of the
increasing economic flows it generates in terms of income, employment, and activities [2,3], but also
because it offers production diversification for certain regions and enclaves and can strengthen new
territorial competitiveness profiles. Furthermore, because cultural and creative activities manage talent
and technological knowledge, they are associated with innovation strategies and new productive
entrepreneurship [4], which reinforces territorial competitiveness. It also seems that higher levels
of cultural activity in a region, on both the supply and demand side of cultural goods, are linked
to greater regional economic resilience, at least when measured by the ability to curb job losses [5].
The development of CCI also affords an opportunity for urban regeneration, as the urban environment
offers a high quality setting, which proves stimulating, motivating, challenging, and inspiring for
creative people, such that cultural and creative activities are, spatially speaking, highly concentrated
in each country’s major cities [6,7]. In this vein, the creative economy has also become an important
instrument in regenerating cities, contributing to a revised spatial model of urban structure, and helping
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in the redevelopment of old areas of towns, especially in old industrial districts with abundant industrial
heritage [8]. The development of the CCI sector also contributes to designing a new image and
competitive profile of enclaves in the line of smart cities and creative cities [9,10]. Finally, some studies
also point to the possibility of a certain dissemination process of the CCI sector to less-urbanized and
rural territories due to the spatial independence of many of these activities that are associated with
talent or creation. These can therefore migrate to less crowded areas that offer a higher quality of
life [11]. However, the ultimate effect to emerge thus far seems to show that centripetal forces towards
concentration are higher than diffusion effects in the territory [12].

In all these processes, the sticky element is the territory itself, a place where agents interact and
where proximity and access to specialized labor markets, communication infrastructures, and amenities,
as well as a favorable institutional environment and an open society background, seem to be determining
factors of agglomeration economies in the CCI sector [13,14]. The question to be asked concerns
whether CCI clusters in the main urban structures have grown over time due to spatial externalities,
and whether peripheral areas might have benefited from this growth due to the spread of spatial
spillovers, in sum, whether or not significant decentralization and urban decongestion effects might be
considered to exist.

Based on these considerations, this work aims to analyze structure, dynamics, and agglomeration
economies in the CCI sector in Spain as a case study, adopting a spatial-temporal approach, drawing on
business activity data at a micro-geographical disaggregation level. We aim to offer a three-fold
contribution to the scientific literature exploring CCI. First, in order to measure the scope of
agglomeration economies and to identify cultural and creative spatial clusters, we used a new
spatial scale, the district, which lies between local units and regions and provinces, and which allows us
to consider spatial processes in sufficient territorial detail, without the difficulties faced when dealing
with databases at the municipal scale. This spatial unit of analysis has hitherto scarcely been used in
this line of research. Second, we studied location patterns of the CCI sector in an effort to ascertain
concentration processes in the territory or possible spatial diffusion effects. We used geographic
information system (GIS) mapping and statistical tools for this purpose. Finally, we analyzed spatial
dependence, both for the CCI sector as a whole as well as for the specific constituent subsectors,
in order to pinpoint territorial clusters from a spatial-temporal econometric analysis perspective.

We consider the Spanish CCI sector between 2007 and 2017 as a case study, a long period of time
that includes stages of recession and economic expansion. We use data on business activity from
companies in Spain that are listed in the Mercantile Register, taking into account the creation and
closure of firms, which also enables us to study the sector’s demographic dynamics. It is worth noting
that most studies on this topic tend to consider the aggregate sector as a whole and for a specific
moment in time, using data on employment and applying regional and provincial levels as the spatial
unit. The present research is motivated by the conspicuous lack of studies that offer a disaggregated
approach for the various sectors of CCI from a spatial-temporal perspective, as well as the use of a high
level of spatial disaggregation, which enables more detailed identification of the scale of agglomeration
economies and therefore allows inferential spatial analyses to be carried out.

The study is divided into five sections. Following on from this introductory part, Section 2
provides a summary of the theoretical analysis of CCI agglomeration economies, and offers a review
of the studies carried out in this regard; Section 3 presents the research’s methodological approach
and the delimitation of the case study; Section 4 analyses the results to emerge from the empirical
application. Finally, Section 5 presents the main conclusions and policy implications.

2. Delimiting the CCI Sector and Studying Agglomeration Economies: A New Perspective from
Smaller Spatial Units

The importance and recognition of the cultural and creative industries sector emerged as a result
of the Creative Nation: Commonwealth Cultural Policy [15] report in Australia, and subsequently became
popular after the British government’s Department of Culture Media and Sports [16] publication and
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the Creative Industries Mapping Document [17,18], which provide an inventory sectorial approach to
recognizing these types of activities. The term “creative industry” was also reflected by KEA [19],
with the United Nations Creative Reports [20,21] becoming a common reference. Today, there is still
no final consensus concerning which activities are included in the field, as defining and delimiting
the CCI sector remains a daunting and widely debated challenge. Numerous studies have sought to
limit the identification of this kind of activity for operational purposes, and achieving a consensus in
this regard has proved a complex task given the disparate availability of statistical data depending on
countries, the specific moment, and the units of spatial analysis employed. As a starting point, we may
define creative industries as those that are grounded in creativity, in other words, a combination of
skill, individual talent, and market opportunity, displaying great potential for the creation of wealth
and employment related to generating and exploiting intellectual property. In this regard, reports on
the creative industries issued by the UNCTAD [20,21] have become a common conceptual reference,
as they standardize the criteria for defining the sector and establish a conceptualization of creative
industries. Based on this notion, creative ideas originate at the nucleus of the creative arts (music,
literature, and fine arts), with these ideas and influences becoming increasingly diffuse as they move
away from the center through a series of layers or concentric circles. The resulting cultural and creative
products thus gradually shed their purely artistic purpose (art for art’s sake) and become goods and
services that are reproducible in nature and market-oriented, and in which creativity is rewarded,
primarily in the form of property rights in the cultural industries sector or through payments for
prototypes in the creative industries sector, and which ultimately focus on market demand.

Based on this theoretical framework, we take an operational definition for research into the cultural
and creative activities sector in Spain, our case study, which is therefore divided into three main blocks,
whose specific composition is shown in Table 1, and which we now detail. This definition is fairly
similar in structure and composition to that chosen in other studies on the territorial characterization
of the CCI sector, both in Spain [22] and in Europe [23]. First, we have the so-called central nucleus
of the arts and heritage, which refers to activities linked to the purest artistic creations, which are
individual and occasionally irreproducible, and which have an eminently cultural focus. This nucleus
contains the plastic arts and performing arts as well as management of performances, literary creation,
and cultural education, together with activities linked to cultural heritage resources—historical
ensembles, archaeological sites, as well as museums, archives, and libraries. Secondly, we group
activities related to cultural creations that are reproducible in nature and depend on the market,
although they also generally imply copyright services stemming from the author’s intellectual property.
We are therefore talking about the cultural industries in their most basic designation, which refer to the
publishing sector and the book industry, reproduction of recorded mediums (video and music), and the
film industry (production, distribution, and screening), as well as activities related to communication,
television, radio, and press. Finally, there is the group of creative industries where culture and
knowledge become the input required for creation, but where the focus is purely on the market,
in other words, catering to or triggering a new niche for demand, where payment comes not so much
from reproduction rights but from payment for the uniqueness and creative component involved
in production. This group comprises activities such as crafts, fashion design, jewelry and toys,
the manufacture of musical instruments, the publication of computer programs and video games,
as well as creative services such as architecture, advertising, experimental research together with
development, and other related activities.

Agglomeration economies refers to the spatial concentration of economic activity, as businesses
are not located in a uniform manner over an area, but tend to be concentrated in certain areas,
taking advantage of the benefits afforded by proximity and interaction. The influence of agglomeration
economies on business location has been the subject of inquiry for decades, although the issue has come
into particular focus in recent years, with works emerging that take advantage of the ever-increasing
availability of micro-geographical data and geographical information systems [25,26], which allow for
the study of business location patterns based on new units of spatial analysis. At this territorial level,



Sustainability 2020, 12, 6376

certain determining effects of agglomeration, such as the concentration of human capital, the provision

40f18

of infrastructures, or the effect of amenities, can be better appreciated [27].

Table 1. Activities in the cultural and creative industries (CCI) sector.

Industries

Activities

Activity Codes NACE Rev.2

Cultural heritage
Performing arts
Artistic and literary creation
Cultural education
Photography

1. Central nucleus of arts and cultural heritage
Museums, libraries, archives, leisure and entertainment
Performing arts and theatre halls management
Sculptors, cartoonists, writers, restorers
Education activities for arts, theatre and dance
Photographic activities

7990; 9101; 9102; 9103; 9104; 9321; 9329

9001; 9002; 9004;
9003
8552
7420

Cinema, video and music
Radio and television

Publishing and editing

2. Cultural industries
Film, video, television, sound recording and editing activities
Broadcasting and programming activities
Printing, graphic arts, multimedia, and other
editorial activities

1820;5911;5912;5913; 5914; 5920
6010; 6020
1811; 1812; 1813; 1814; 5811; 5813;
5814; 5819

Crafts
Software and videogames

Research and development

Architecture and engineering
Advertising

Fashion and related activities

3. Creative industries
Manufacture of musical instruments, jewellery, coins and other
related activities
Videogame edition, computer programs, web edition and
computer consulting activities
Research and development in biotechnology, natural and
social sciences and humanities activities
Architecture, topography and engineering activities
Advertising, marketing and representation services agencies

Textile and fashion design activities

2899; 3211; 3212; 3220; 3240; 3319;
3320; 9529

5821; 5829; 6201; 6202; 6209

7211; 7219; 7220

7111; 7112; 7490
7311; 7312
1320; 1412; 1413; 1414; 1419; 1431;
1520; 3299

Source: Author’s own based on UNCTAD [21] and Boix et al. [24].

Agglomeration economies in the CClI sector have also been the subject of study, where economies of
location (business concentration) and urbanization (territorial agglomeration) are not mutually exclusive
but are indeed more complementary [28]. The production of cultural and creative goods and services is
characterized by the use of talent and innovation, which involve aspects related to intellectual property,
and which convey a symbolic meaning. From a general perspective, the most knowledge-intensive
activities tend to be located in areas with high economies of location, whereas more traditional activities
tend to be distributed in a more disperse manner [29]. Nevertheless, insofar as creative activities
imply the transformation of talent and the use of the innovative skills of workers and entrepreneurs,
they demand constant social interaction as well as spatial interaction [30], which provides the advantage
of economies of urbanization for these activities [14,31]. Here we also find the creative class thesis [32],
which conjectures as to the concentration of the so-called creative classes in specific areas that
provide the conditions for accumulation of talent, a tolerant environment, and access to technology.
Andersson et al. [33] also underpin the importance of interaction among artists when accounting for
their locational preferences in specific areas. Proximity seems to be a key aspect for the agglomeration
of cultural and creative enterprises, as it generates important benefits linked to the concentration and
density of exchange between cultural and creative agents [34,35].

As a result of these considerations, numerous authors have broadened the notion of industrial
district to new sectors such as CCI, leading to an extension of the Marshallian notion to the concept of
cultural and creative district [36,37]. The intensification of the spatial link between creative industries
shifts the focus to the role played by territory in CCI location decisions. A creative cluster [38] can
therefore be defined as an agglomeration of businesses involved in creative activities in a specific area
that compete and cooperate, maintaining market relations with one another. CCI tend to converge
towards spatial clusters as an organizational structure, where each production unit encompasses a
wide system of socioeconomic interactions on which, to a certain extent, their life-cycle in the market
depends. Moreover, spatial distribution of CCI is closely related to economic disparities and the degree
of spatial economic development. Imbalances are even stronger, as regional creative potential seems to
follow technological gap models, which give rise to an asymmetric distribution with more intense
spatial concentration whenever and wherever it appears [7], such that peripheral regions scarcely
benefit from the expansion of CCI [12].
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Existing empirical evidence shows the importance of agglomeration economies in the CCI
sector, whose geographical distribution ultimately tends towards a concentration in certain locations.
This locational pattern has been evidenced in a number of cases such as the United States [39],
Europe [22,23,36,40], and Asia [41]. A thorough review of the literature on agglomeration economies
in the cultural and creative sector can be found in Gong and Hassink [28]. For Spain, several works
can also be found, such as Boix and Lazzeretti [22], who identify creative clusters through employment
data, using local production systems as a spatial unit. Casares et al. [42] analyze the distribution
of the creative classes and their contribution to economic growth at a provincial disaggregation
level. Méndez and Sanchez Moral [43] examine the geography of CCI for all towns of over 20,000
inhabitants, while Escalona et al. [11] focus on smaller demographic strata and rural areas. Finally,
Méndez et al. [44] and Coll-Martinez et al. [45] take micro-spatial analysis as a reference to study the
agglomeration of creative industries in Spanish urban areas and the metropolitan area of Barcelona,
respectively. This research aims to provide further insights into and to contribute towards current
knowledge on the location and distribution of CCI in Spain from a new spatial-temporal perspective
using econometric tools and adopting a hitherto unused micro-spatial demarcation, namely districts.

3. Case Study and Methodology

Our research goal was to study the structure, dynamics, and behavior of agglomeration economies
in the CCI sector, adopting a new spatial-temporal perspective and using a new micro-spatial unit,
districts. This enabled us to answer a number of questions: Is the spatial analysis unit used important in
the results obtained? Are there dynamic agglomeration economies in the CCI sector, with dissemination
and spatial spillover effects over time? Do all CCI sectors behave similarly? Is there spatial-temporal
dependency? Do the spatial patterns between the various subsectors that make up the CCI differ?
Our research aims to provide an answer to these questions, and in this section we describe the method
proposed to achieve our goals, which includes the use of a new spatial scale as well as various spatial
econometric techniques, adopting a spatial-temporal approach.

3.1. Data Sources and Spatial Units for Analysis

As regards spatial demarcation for the analysis of CCI, it is worth noting that most studies use
provincial or regional administrative divisions, but that few works focus on the local level, at least in
Spain, given the difficulty of creating a database with this level of disaggregation for the country as
a whole. As already pointed out, the interest in these studies with micro-spatial disaggregation lies
in the possibility of comparing locational and territorial decentralization processes in greater detail.
Nevertheless, they have the drawback that they are on occasions excessively restrictive units, and it
seems reasonable to assume that economic processes stretch beyond said areas and have an impact
on wider neighboring units. There is also the limitation concerning reliability when gathering data
in such small units as municipalities and the problems in the inferential calculation we implement
due to the excessive presence of zeros in the database. As a result, our operational proposal for
the analysis involved considering a geographical area that lies between the municipality and the
province, namely the district, and which therefore allows for territorial analysis at an important
level of disaggregation that is able to pinpoint micro-spatial processes whilst also maintaining the
conditions of contiguity over the area. Such an administrative demarcation, which has barely been
used in spatial economic analysis, is what would correspond at EUROSTAT to the LAU2 denomination
(Local Administrative Units), as a sub-provincial territorial (NUTS3) and sub-regional (NUTS2) level,
and which represents a functional concentration of municipalities (LAU1). For Spain, starting with an
initial network of 8131 municipalities, we therefore took a grouping of 326 districts as the operational
territorial unit for the research, with a wider and more disaggregated number of entities compared to
the provincial (52) and regional (17) level. Given the lack of a clear definition of this LAU2 institutional
level in Spanish legislation, we took agricultural districts as the administrative unit of analysis.
We considered these districts simply as a territorial structure, because it is a uniform demarcation that
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appropriately reflects groups of municipalities who share particular social, economic, and territorial
singularities. In our case, primary data on information concerning cultural and creative activities
corresponded to the lowest possible level of spatial disaggregation (municipal), but grouped into
these new geographical units (districts), in an effort to reduce information variability and to facilitate
analysis of spatial inference.

As regards variables representing the economic activity of the cultural and creative sector,
and following the operational definition of the CCI sector given in Section 2, we used micro-geographic
data from SABI (Bureau Van Dijk). This database contains information from Spanish firms, and covers
an extremely wide range in spatial and sectorial terms. Data were taken from the Mercantile Register,
and contain information on a wide array of variables related to firms, such as the year they were
set up and which sector of economic activity they are involved in, in accordance with the NACE
Rev.2 classification. Information is also available concerning their precise situation, which allowed the
businesses’ location to be spatially geo-referenced. The database also provides information regarding
the creation and closure of firms, which also enabled us to study the demographic dynamics of CCI.
For the purposes of this research, we used the number of firms variable and their location for the period
2007-2017, which enabled a demographic analysis of the sector to be carried out. Other variables of
interest vis-a-vis studying the CCI, such as the number of people employed or the sector’s aggregate
value, were considered, although they presented problems in terms of data availability for the level
of micro-spatial disaggregation considered. That is why we focused on businesses’ location analysis
using number of companies as the main variable. SABI is one of the most widely used sources of
data for studies addressing the location of economic activity in Spain, see [24,45]. Some studies have
examined the representativeness of this database compared to the Spanish Social Security Register,
with the resulting correlation being close to 90% [29].

3.2. Spatial Economics Analysis: Methodological Approach

Two complementary methodological approaches were considered to provide a descriptive and
inferential analysis vis-a-vis the processes of CCI agglomeration and offer a study of the temporal trend
of their territorial dynamics. As an initial approach, we proposed calculating the Gini concentration
index and maps through georeferenced data, using a geographic information system (GIS). Likewise,
we employed business dynamics indicators to measure CCI birth and death rates. Second, territorial
interactions between neighbors’ spatial units were considered by means of spatial econometric analysis,
in order to explain location and clustering patterns in the CCI sector. In this way, both methodological
approaches allowed us to study the scope of agglomeration economies and the influence of spatial
interactions in the territorial dynamic, so as to identify patterns of temporal spatial dependence as well
as unusual locations and creative spatial clusters, at micro-geographic firm level.

In the field of spatial econometrics, we used global Moran’s [ statistic, expressed as follows:

_N ZZ'] wij (x; —f)(x]- —E)

S0 f\i1 (xi = E)2

i#] ¢y

where x; is the value of the variable x in region I, X is the simple mean of variable x, w;; are the
n n
components of the spatial weights matrix, N is the sample size, and Sp = }. Y. wj.
i=1j=1

With regard to the distribution of Moran’s [ statistic, according to Cliff and Ord [46] the standardized
expression of the test is distributed as a normal typified one, and inference is based on the permutation
approach with 9999 permutations. The null hypothesis is defined as the likelihood of a region receiving
a particular value of a variable being the same for all locations 7, and is independent of what happens
in the rest. In other words, CCI firms are distributed homogeneously in spatial terms. In contrast to
the alternative hypothesis, the likelihood is not the same in all regions and/or the observed level of the
variable in 7 is not independent of what happens in the rest. In other words, spatial autocorrelation
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is seen to exist. Interpreting the statistically significant coefficients, non-significant values of Z; lead
to the null hypothesis being accepted; significant values of Z; > 0 are indicative of positive spatial
autocorrelation, and significant values of Z; < 0 are indicative of negative spatial autocorrelation [47].

With a dynamic approach, the spatial-temporal correlation allowed the distribution of CCI at two
moments in time to be analyzed, for which the availability of a data panel was necessary (2007-2017).
This kind of analysis enabled a study of the phenomena of diffusion and spatial-temporal concentration
in order to detect the existence of dynamic agglomeration economies and how they are spread over an
area. The spatial-temporal statistic I; [48] is defined as:

4 ..
Zy Wij 2

=2z 7
" 7

@)
where Z; and Z. are the standardized values of the variable referred to moments t and (¢-k), respectively,
and Wj; the spatial weights matrix. Significant Z (I;) values are indicative of a spatial-temporal diffusion
process, that is, non-contemporary spatial dependence, indicating that spatial interaction not only
occurs at a given time, but is present throughout a given period, in other words, a diffusion process
across the area.

We used local Moran’s I statistic, which disaggregates the result of global Moran’s I at the analysis
unit level [49]. This indicator enabled us to pinpoint spatial clusters (LISA maps), defined as those
locations or set of adjacent locations for which the indicator proves significant, and is defined as:

Zj

_Ziziz/fofi

wij zj 3)

i

where z; is the value the normalized variable takes in region 7, and J; the set of areas felt to be
neighboring i.

As already mentioned, districts are small territorial units with spatial contiguity, which justified
the use of this level of disaggregation, and allowed the proposed methodology to be implemented,
as the use of spatial techniques required a spatial weights matrix to be estimated. The correct choice of
the spatial weights matrix is one of the most difficult and controversial methodological issues in spatial
econometrics [49]. For this reason, in the present work the results obtained through two different
contiguity matrices, first-order contiguity matrix and inverse distance matrix, have been contrasted,
in order to compare both results (in Moreno and Vaya [47] several alternatives can be seen for the
definition of a different spatial weights matrix as an instrument for reflecting interdependencies).

4. Empirical Application

4.1. Spatial Structure and Dynamics of CCI

Table 2 shows the progression of the number of firms in the CCI sector in Spain in the period
2007-2017, classified in subsectors of activities as well as their respective participations over the total
number of firms in the economy and the main business demography indicators. In Spain, CCI represent
around 12% of all firms and evidence a growing trend in terms of volume, although the proportion over
the total Spanish firms remained almost the same. The growth in the number of firms involved in CCI
during the period analyzed was 35.7%, with an annual growth rate of 3.10%, with the specific sector
of the creative industries evidencing the highest annual growth rate, reaching 3.25%, whilst firms in
the arts and cultural heritage sector and the cultural industries sector achieved rates of 2.95% and
2.58%, respectively.
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Table 2. CCI dynamics in Spain.

Percentage over  Percentage

Activity Year N.O - of Total Spanish over Total  Entries  Exits GEnR GExR RR NEnR
Sector Firms . .
Firms CCI Firms
2007 16,197 1.63 12.96 1181 124 7.29 0.77 8.06 6.53
2008 17,052 1.64 12.96 952 98 5.58 0.57 6.16 5.01
2009 17,705 1.65 12.93 732 79 4.13 0.45 4.58 3.69
1. Central 2010 18,358 1.65 12.90 724 71 3.94 0.39 4.33 3.56
nucleus of 2011 18,969 1.65 12.85 671 60 3.54 0.32 3.85 3.22
arts and 2012 19,590 1.65 12.80 665 44 3.39 0.22 3.62 3.17
cultural 2013 20,221 1.64 12.76 665 34 3.29 0.17 3.46 3.12
heritage 2014 20,726 1.63 12.73 525 20 2.53 0.10 2.63 244
2015 21,161 1.61 12.74 441 6 2.08 0.03 211 2.06
2016 21,507 1.60 12.75 354 7 1.65 0.03 1.68 1.61
2017 21,658 1.60 12.76 150 0 0.69 0.00 0.69 0.69
2007 20,354 2.05 16.28 1212 182 5.95 0.89 6.85 5.06
2008 21,182 2.04 16.09 946 118 447 0.56 5.02 391
2009 21,866 2.04 15.97 776 92 3.55 0.42 3.97 3.13
2010 22,564 2.03 15.85 788 90 3.49 0.40 3.89 3.09
2011 23,246 2.02 15.75 741 59 3.19 0.25 3.44 2.93
2. Cultural
industries 2012 23,905 2.01 15.62 707 48 2.96 0.20 3.16 2.76
2013 24,634 2.00 15.55 764 35 3.10 0.14 3.24 2.96
2014 25,226 1.98 15.50 611 19 242 0.08 2.50 2.35
2015 25,703 1.96 15.47 483 6 1.88 0.02 1.90 1.86
2016 26,111 1.94 15.48 411 3 1.57 0.01 1.59 1.56
2017 26,256 1.93 15.47 146 1 0.56 0.00 0.56 0.55
2007 88,463 8.89 70.76 7455 1160 8.43 1.31 9.74 7.12
2008 93,379 8.99 70.95 5765 847 6.17 0.91 7.08 5.27
2009 97,369 9.07 71.10 4578 588 4.70 0.60 5.31 4.10
2010 101,435 9.13 71.25 4614 548 4.55 0.54 5.09 4.01
3. Creative 2011 105,415 9.17 71.40 4504 524 427 0.50 4.77 3.78
industries 2012 109,575 9.21 71.58 4556 395 4.16 0.36 4.52 3.80
2013 113,558 9.21 71.68 4252 269 3.74 0.24 3.98 3.51
2014 116,840 9.17 71.77 3437 155 2.94 0.13 3.07 2.81
2015 119,233 9.10 71.79 2445 52 2.05 0.04 2.09 2.01
2016 121,078 9.02 71.77 1861 16 1.54 0.01 1.55 1.52
2017 121,778 8.97 71.76 700 0 0.57 0.00 0.57 0.57
2007 125,014 12.57 - 9848 1466 7.88 1.17 9.05 6.70
2008 131,613 12.68 - 7663 1063 5.82 0.81 6.63 5.01
2009 136,940 12.75 - 6086 759 4.44 0.55 5.00 3.89
2010 142,357 12.81 - 6126 709 4.30 0.50 4.80 3.81
2011 147,630 12.84 - 5916 643 4.01 0.44 444 3.57
Total CCI 2012 153,070 12.86 - 5928 487 3.87 0.32 4.19 3.55
2013 158,413 12.84 - 5681 338 3.59 0.21 3.80 3.37
2014 162,792 12.77 - 4573 194 2.81 0.12 2.93 2.69
2015 166,097 12.67 - 3369 64 2.03 0.04 2.07 1.99
2016 168,696 12.56 - 2626 26 1.56 0.02 1.57 1.54
2017 169,692 12.50 - 996 1 0.59 0.00 0.59 0.59

Notes: GEnR is the Gross Entry Rate, GExR is the Gross Exit Rate, RR is the Rotation Rate (=GEnR + GExR) and
NEnNR represents the Net Entry Rate (=GEnR — GExR), rates in percentages.

From an overall sector perspective, it is possible to clearly distinguish various profiles linked
to the available data. The greatest proportion of CCI in Spain is made up of creative industries,
which represented 71.76% of the total for the sector in 2017, whilst the cultural industries and arts and
heritage sector reached values of 15.47% and 12.76%, respectively. Moreover, a look at the progression
between 2007-2017 of each component’s participation out of the total CCI shows that creative industries
are the only ones to have increased their weight slightly when compared to the sector as a whole,
due to their greater growth rate over this period. These results concur with those obtained by other
works that use employment data or GDP [22,44]. In addition, the CCI sector in Spain reflects a creative
economy structure similar to that of Italy [23].

A look at the progression of the principal business demography indicators (Table 2) shows how
there are no significant differences between the different groups of activity. However, we do see how
the group of creative industries evidences the highest gross entry, exit, and rotation rates considering
the whole of the period analyzed, followed by the arts and heritage sector. These are the sectors that
exhibit the greatest degree of business turbulence, with this being most noticeable during the economic
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crisis (first part of the period considered). In contrast, values for the cultural industries sector are
lower, showing that fewer of these businesses were destroyed and therefore reflecting a higher relative
survival rate in the market. As a result, the most salient feature of CCI business dynamics is that both
the creation as well as the destruction of firms is more noticeable in the classification of the group of
creative industries, with turbulence reaching values below 10% in the rotation rate, with a tendency
to fall. These CCI indicators display a similar behavior to that of the service sector in Spain, which
evidences rotation rates of between 10% and 20%, above those of the manufacturing sector (0-10%)
and lower than those in the construction sector, which exceed 20% [50].

As regards territorial analysis of CCI, Figure 1 shows the spatial location intensity of these
companies taking the district demarcations as the unit of analysis. It should be noted that the size of
the dots corresponds to the density of the firms located in each district in each branch. The scale of the
map is, therefore, different depending on the scale of each subsector, although an effort has been made
to standardize the scale relative to the size of the four maps.

Figure 1. Location of CCI in Spanish districts in 2017. (a) Central nucleus of arts and cultural heritage.
(b) Cultural industries. (c) Creative industries. (d) Total CCI.

Nonetheless, what first emerges as striking when looking at the Figure 1 is the marked concentration
of this kind of activity in certain geographical areas in which the advantages stemming from
agglomeration economies play a key role. This is the case in the large metropolitan areas of Madrid
(23% of firms) and Barcelona (13%), which emerge as the main poles of attraction and which record
concentric extensions towards the neighboring districts, with a greater extension in the case of Catalufia.
Another area of location spans the Mediterranean arc between Valencia, Alicante, and Murcia, as well
as the nucleus of Basque provinces, which extends towards Navarra and La Rioja. If we add to these
areas the poles of Zaragoza in the Ebro valley and Seville and Malaga to the south, overall they can be
said to account for over half of the CCI sector in Spain in 2017, in stark contrast to the void apparent
in inland regions, particularly in Extremadura and Castilla la Mancha. The location of CCI in Spain
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thus shows major territorial imbalances with a clear concentration in the north east of the peninsula
and various large concentrations in certain urban poles in the interior regions and the Atlantic axis
in Galicia.

To confirm this concentration, Table 3 shows the distribution of CCI by intervals of frequencies
in Spanish districts in 2017. The table reveals how only nine districts account for over half the firms
in the sector, corresponding, as expected, to the most urbanized areas, which concentrate 32% of
the country’s whole population (these districts are Baix Llobregat and Vallés Occidental (Catalonia),
Area Metropolitana (Madrid), Vizcaya (Biscay), Meridional (Alicante), Huerta de Valencia (Valencia),
Guadalorce (Malaga), La Vega (Seville), and Zaragoza (Saragossa)). The intermediate areas include
48 districts (15%) and account for 33% of cultural and creative firms and 40% of the population.
As pointed out, these are districts adjacent to the large metropolitan areas as well as other secondary
urban nodes already mentioned. At the other end of the scale we have the bulk of the rest of the
country, 82% of the districts, which register low location frequencies of cultural and creative activities,
accounting for only 13% of business activity in the sector. The results obtained based on the district
level concur with the existing literature in the field. Boix et al. [24] studied the location patterns of
creative industries in a comparative analysis to European countries, with the conclusion being that
creative industries are more concentrated in Spain than in other countries.

Table 3. Distribution by intervals of CCI in Spanish districts in 2017.

Absolute Value Distribution
Size of Districts by .. . CCI1/1000 .. .
Number of CCI Districts CCI Population Inhab Districts CCI  Population

<500 267 23,480 12,635,738 1.86 82.41% 13.84%  27.15%
501-1500 34 29,411 10,041,311 2.93 10.49% 17.33%  21.58%
1501-3000 14 30,738 8,986,347 3.42 4.32% 18.11%  19.31%
3001-40,000 9 86,063 14,871,765 5.79 2.78% 50.72%  31.96%
Total 324 169,692 46,535,161 3.65 100.00% 100.00% 100.00%

In order to chart the progression over time, we took the Gini concentration index (Figure 2) which,
for all sectors and throughout the period analyzed, shows major concentration and imbalance in CCI
territorial dynamics, again evidencing substantial territorial disparities in the spatial distribution
of CCI in Spain. By groups of CCI activities, the location of firms belonging to the nucleus of arts
and heritage, which is more closely linked to the existence of endowment resources and cultural
institutions, displays an even lower degree of concentration in relative terms, with a slight downward
trend. In contrast, the cultural industries and creative activities sectors are more concentrated than
the average, with a very similar pattern to that of the sector as a whole. This highlights the greater
influence of agglomeration economies in the location decisions taken by these activities.

The concentration indices obtained here reach slightly lower values than the results reported in
other works using different spatial units. Using local production systems, Boix and Lazzeretti [22]
obtain a Gini index of 0.91. This concentration pattern for CCI is also noteworthy in the
works of Garcia etal. [51] for Spanish regions and Méndez et al. [44] for the Spanish urban
system, and for the case of micro-spatial analysis, Boal and Herrero [52] for municipalities in
Castilla y Leon and Coll-Martinez et al. [45] for the metropolitan area of Barcelona. Although all of
these studies highlight the importance of agglomeration economies in the distribution of Spanish CCI,
it should be pointed out that the spatial unit of analysis may prove to be a key factor when assessing
industrial concentration patterns. This question justifies the suitability of using the district delimitation
applied in this work, as it enables us to fine-tune the study on the agglomeration economies of CCI
and their locational behavior for Spain as a whole, regardless of provincial and regional limits. We can
thus more accurately identify the adjacent areas of CCI concentration that make up spatial creative
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clusters. As a result, we consider the analysis of spatial dependence between districts presented below
to be relevant.

90%
89%
=41, Central

%
88% nucleus of arts
87% and heritage
86% - R _ S 2. Cultural

industries

85% — T
84% 3. Creative
639% industries

0
82% Total CCI sector
81% <= 3 + - 9 > 3 >
80%

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Figure 2. Gini indices. Progression of the spatial concentration of CCI.
4.2. Spatial-Temporal Analysis of CCI

This preliminary descriptive analysis shows the CCI agglomeration processes in Spanish districts,
taking into account that no interaction between spatial units is considered. This does not permit us
to ascertain whether the CCI in a given district are influenced by the CCI located in neighboring
districts, forming what would be termed a spatial locational cluster. Nor did we consider dynamic
spatial spillovers. In this vein, global Moran’s [ statistic allows us to pinpoint the existence of a
spatial dependence pattern and its sign. In order to reflect the influence of economies of urbanization,
we relativized the variable for the number of firms in per capita terms. This also allowed us to remove
possible distortion caused by differences in demographical size and degree of economic development
between districts [52].

The Z(I) values obtained for the global Moran’s I statistic are shown in Table 4 and evidence
positive spatial autocorrelation, with significant Z(I) statistic values at 1% confidence level. This result
allows us to reject the hypothesis of homogeneity, and we can therefore say that the distribution of CCI
in Spanish districts displays a deterministic and not a non-random pattern. This confirms that districts
exhibit CCI frequencies similar to the participation of their neighboring districts, and that districts
with high CCI values and those with low location (high or low) influence each other. This finding
implies that CCI in neighboring districts are correlated with the CCI in the reference district and tend
to group spatially. This triggers spatial spillover effects as well as positive externalities stemming from
agglomerative processes. By groups of CCI activities, the subsectors of creative industries and cultural
industries achieve higher Z(I) statistic values, followed by firms in the arts and heritage nucleus, as was
found for the concentration indices. This means that positive spatial autocorrelation is greater and,
therefore, that spatial interaction is stronger in the cultural and creative industries sectors.

In many of the events of an economic nature, spatial dependence between areas is the result of
trends that occur due to a spatial-temporal effect [53]. This work explores the structure of the spatial
dependence of CCI through a geo-referenced data panel, which allows us to consider dynamic spatial
interactions. In this way, the spatial-temporal Moran’s I; statistic enables us to evaluate the time
evolution of spatial dependence, and provides information concerning the type of spatial dependence,
whether instantaneous or contemporary, as well as lagged or non-contemporary.
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Table 4. Global Moran’s I statistic for CCI by sectors of activity, 2007-2017.

1. Central Nucleus of Arts 2. Cultural 3. Creative Total CCI
and Cultural Heritage Industries Industries
Z(I) Z(I) Z() Z(1)

2007 6.754 ** 8.552 ** 11.557 ** 10.971 **
2008 6.559 ** 8.427 ** 11.611 ** 10.829 **
2009 6.212 ** 8.399 ** 11.590 ** 10.540 **
2010 6.645 ** 8.431 ** 11.212 ** 10.463 **
2011 6.516 ** 8.374 ** 11.210 ** 10.230 **
2012 6.485 ** 8.307 ** 11.160 ** 10.128 **
2013 6.579 ** 8.053 ** 11.091 ** 10.052 **
2014 6.404 ** 8.391 ** 11.060 ** 10.115 **
2015 6.403 ** 8.368 ** 10.835 ** 10.040 **
2016 6.292 ** 8.091 ** 10.786 ** 9.926 **
2017 6.245 ** 8.063 ** 10.528 ** 9.798 **

Notes: (**) All results are significant at the 1% level. Z(I) is Moran’s standardized I. Inference is based on 9999
permutations. Results obtained through a first order contiguity weights matrix.

As a result, this statistic measures the influences of a change in a variable at a given time and
place i and moment in the past (t-k) on its geographical environment in the present (f). The results
(Table 5) show there is non-contemporary spatial dependence, as the statistic Z(I;) gives positive and
significant values. This confirms our hypothesis concerning the existence of spatial-temporal diffusion
in the location and distribution of CCI in Spain, in the sense that spatial groupings are the result of
accumulated concentration and activity diffusion processes between neighboring areas, which benefit
from the advantages offered by the proximity of the geographical area. This has a time element, as the
interaction of the agents in the past continues to have an effect in the present, evidencing the existence
of dynamic agglomeration economies in the CCI sector.

Table 5. Spatial-temporal bivariate I; statistic of CCI by sectors of activity, 2007-2017.

1. Central Nucleus of Arts 2. Cultural 3. Creative Total CCI
and Cultural Heritage Industries Industries
Z(I}) Z(I) Z(11) Z(Iy)

2007-2008 6.717 ** 8.517 ** 10.905 ** 10.899 **
2008-2009 6.352 ** 8.410 ** 10.737 ** 10.683 **
2009-2010 6.496 ** 8.432 ** 11.068 ** 10.506 **
2010-2011 6.608 ** 8.417 ** 11.009 ** 10.362 **
2011-2012 6.540 ** 8.346 ** 10.874 ** 10.201 **
2012-2013 6.564 ** 8.199 ** 10.655 ** 10.093 **
2013-2014 6.502 ** 8.245 ** 10.618 ** 10.086 **
2014-2015 6.479 ** 8.385 ** 10.688 ** 10.083 **
2015-2016 6.339 ** 8.237 ** 10.676 ** 9.978 **
2016-2017 6.300 ** 8.082 ** 10.576 ** 9.863 **
2007-2017 6.638 ** 8.408 ** 11.200 ** 10.412 **

Notes: (**) All results are significant at the 1% level. Z(I;) is spatial-temporal standardized statistic. Inference is
based on 9999 permutations. Results obtained through a first order contiguity weights matrix.

The results of global positive spatial autocorrelation need to be refined, and a distinction must be
drawn between spatial groupings of high values and low values, respectively. With this aim in mind,
the I; index of local spatial autocorrelation allows us to pinpoint significant clusters through the Moran
scatterplot (Figure 3) and LISA maps (Figure 4). Many districts, on this occasion from a local spatial
perspective, are characterized by positive spatial autocorrelation (most districts are found in the HH
(high high) or LL (low low) quadrant), whereas only a small percentage of districts are characterized by
negative spatial autocorrelation (HL (high low) or LH (low high) quadrants), thus confirming the same
result as obtained when adopting a global perspective. The specific types of spatial autocorrelation are
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represented by various colors: red for the HH association, blue for the LL association, azure for LH,
and finally pink for HL.
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Figure 3. Moran Scatterplot of CCI (firms per capita) in Spanish districts, 2017.
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Figure 4. LISA map of spatial clusters of CCI in Spanish districts, 2017. (a) Central nucleus of arts and
cultural heritage. (b) Cultural industries. (c) Creative industries. (d) Total CCL
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Districts whose number of CCI firms is above the national average and greater than the mean of
neighboring districts (HH) tend to group spatially; in other words, they evidence a clear agglomeration
pattern. These districts form the principal creative clusters that have a high number of CCI and
show significant spatial interdependence. They are mainly located in areas of the Madrid region,
Barcelona and North Catalonia, the Basque Country, and the province of Alicante and surrounding
areas. Due to territorial interaction and spatial dissemination, CCI in turn form creative groupings in
suburban areas, where territorial continuity appears as a driving force as, despite CCI being located in
central nuclei, corridors of creative activity emerge, particularly in metropolitan regions and urban
areas. In turn, many spatial clusters of empty areas (over 50%) can be identified. These are characteristic
due to their low values and some tend to be significantly grouped (LL). These clusters are mainly
located in districts in the interior of the peninsula and are mostly geographically very far away from HH
clusters, where the presence of CCl is scarce or non-existent, evidencing major territorial disparities in
Spain in the area of CCI. Another kind of minority spatial grouping of creative activity are those shown
on the map in the HL category, which have a high degree of participation in the CCI sector, but with
little presence in their neighboring areas. They are therefore isolated areas with some emerging CCI
activity, located in capitals in the south and west-vertical axis (Via de la Plata), as well as in Basque
provinces in the north. Finally, the LH category is districts with a low concentration in the CCI sector,
but which are surrounded by areas with a large number of firms involved in this sector that are
obviously located on the border of HH clusters, and which can be perceived as the first dissemination
effect from them.

In sum, the distribution and location of spatial clusters generates a model displaying a sharp
contrast between the center and the outlying areas of the peninsula. The large conglomerate in the region
of Madrid acts as a center of gravity, the spatial-time progression of which coupled with dissemination
and spread have triggered spillover effects, leading to the presence of CCI in areas that are interstitial to
the central nucleus. Most of the remaining creative groupings are located in coastal areas, principally in
the Mediterranean arc, with Catalufia as the central location node, although there is also a connection
area between Alicante, Murcia, and Albacete. Large agglomerations of CCI emerge in certain districts
in which the borders between metropolitan and non-metropolitan areas tend to disappear. This leads
to the interesting perspective posited in the present research, namely disaggregation at the district
level, with this being an intermediate spatial unit between provincial and municipal level. Nonetheless,
the geographical configuration exhibits an extremely CCI concentrated distribution in Spanish districts,
which also seems to show accumulated persistence over time. This leads us to consider technological
gap models, therefore accentuating territorial disparities [7].

5. Discussion and Conclusions

This work presents an analysis of the structure, dynamics, and territorial distribution of the
Spanish cultural and creative economy, from a spatial-temporal approach. The work aims to contribute
to research dealing with location and agglomeration economy patterns in the cultural and creative
sector, putting forward a spatial unit of analysis hitherto little used, districts, which enables spatial
concentration and interaction processes to be explored in a more accurate manner than studies that
use regions or provinces as the analysis unit. We first presented the structure of CCI by categories
of activity in a time context and analyze business demography rates. We then calculated the Gini
locational coefficients and applied spatial-temporal, global, and local spatial econometric techniques
to study the agglomeration economies of the different groups of activities that make up the CClI sector.

CClI form a key part of the Spanish economy. Their weight in the economy as a whole is over 12%
of all Spanish firms, a structure which is maintained over the period 2007-2017. In absolute terms,
a clearly expansive trend in the number of firms can be seen, with the cultural and creative industries
obtaining the lion’s share of the total. The results of the descriptive analysis underline the high level of
spatial concentration of CCI throughout Spain for the whole of the period analyzed, with over 80% of
firms being located in only 10% of the main districts. In terms of groups of activities, creative industries
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are distributed in a more concentrated manner throughout the country, as are cultural industries,
and relatively less the arts and heritage sector, which evidences greater dispersion in relative terms.
Of course, these results and this concentration pattern had been observed before, but the use of districts
as a spatial unit allowed us to disaggregate the analysis into territorial terms beyond provincial
and regional limits, and to highlight the recurring trend of the creative sector towards territorial
concentration, with dissemination and spatial spillovers in nearby areas. These knowledge-intensive
activities require constant proximity and spatial interaction in order to form innovation processes,
and are highly concentrated in the central nuclei of large urban areas and neighboring areas (such as
Madrid and Barcelona), thus benefiting from the externalities of agglomeration economies.

The spatial distribution of CCI in Spanish districts presents a positive spatial autocorrelation both
from a global and local standpoint for all the years in the study. This result evidences the existence of
positive spatial externalities stemming from agglomerative processes in the CCI sector. With regard to
the temporal dynamics of the spatial interaction of these activities over the study period, it can be seen
how CCI locational patterns are characterized by non-contemporary spatial dependence, reflecting the
existence of spatial-temporal dissemination and spread in the agglomeration economies of creative
activities, referred to as dynamic agglomeration economies in the literature. In other words, there is
significant temporal spread between areas, and the increase in the number of CCI in a given region
has, over the period studied, led to an increase in the number of firms in this sector in its neighboring
regions. Furthermore, spatial dynamics analysis shows that areas closest to creative clusters and urban
nucleuses are those that benefit most from CCI growth due to spillover effects and spatial dependence,
while in peripheral regions this phenomenon is not observed. This means that spatial disparities exist
and are also reinforced over time, along the line of the consequences of technological gap models.
Nevertheless, this argument needs to be confirmed by carrying out causal type studies, which is one of
the future challenges facing this research.

In sum, the results to emerge using a more precise spatial scale, and from a spatial-temporal
perspective, evidence substantial diversity in the cultural and creative performance of Spanish districts,
whose locational pattern is concentrated in certain areas linked to the main metropolitan areas.
These are activities that display strong spatial inertia, given the need to take advantage of spatial
externalities and agglomeration economies. The location of creative clusters in Spanish districts
evidences a sharp contrast between the center and outlying areas of the country, with a substantial
number of Spanish districts being left to one side of the creative economy.

These empirical results may have policy implications, as we can ask ourselves whether the usual
strategies of promoting the CCI sector beyond the main urban nodes could be successful. Indeed,
it does not seem to be very useful to promote cultural and creative industries as engines of growth
everywhere, because they have their own inertia to co-locate in major urban areas, to settle in districts
with a previous consolidated production base in the matter, or at most possibly prove successful in
neighboring areas. The boom of CCI runs the risk of all regions following very similar strategies in
terms of being an attractive location for this sector, which has consequences on the accountability of
the public resources invested in these purposes, because not all projects will enjoy the same success.
Nevertheless, the poor performance of rural and peripheral regions can also be explained by a structural
disadvantage, basically in the lack of skilled labor force, ICT facilities, as well as cultural amenities.
Thus, any investment in improving these resources will yield great benefits. There is also the necessary
institutional coordination between different territorial levels, as we show that the extension of the
CClI sector over time exceeds the usual administrative limits of municipalities, provinces, and regions.
Medium-sized cities and areas close to urban centers can benefit from the spatial externalities of the
creative sector, and forming urban interregional cooperation networks might be an interesting strategy
in this regard.

Certain challenges emerge from this work with regard to future research. These should include
considering what influence the effects of interaction and spatial dynamic dependency from other
sectors of the economy might have on the spatial distribution patterns of the CCI. Certain limitations
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in the results obtained, and which are mainly conditioned by the operational definition of the activities
involved in this sector based on the availability of statistical data for the micro-spatial unit considered,
should also be highlighted.
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