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1. Introduction

From Alfred Marshall's early work on localization economies (1920)
to more recent contributions on regional competitive advantage (Porter,
1990; Krugman, 1991), clusters have been recognized as crucial envi-
ronments for innovation, productivity, and growth, positioning them at
the heart of both contemporary economic theory and policy agendas.

Within this field of study, increasing attention has been given to the
interplay between industrial clustering, localized learning, and inno-
vation (Chetia et al., 2025; Christopoulos and Wintjes, 2024; Pinch et al.,
2003). A substantial body of empirical research suggests that firms
located within clusters tend to exhibit greater innovative capacity
compared to their more isolated counterparts (e.g. Porter, 1990). The
advantages of clusters have been examined particularly in terms of
employment growth and competitiveness, often using patenting activity
as a key indicator (Delgado et al., 2014), while some potential economic
benefits such as gains in productivity have received relatively limited
attention (Slaper et al., 2018). However, the analysis of industry and
economic system productivity constitutes a fundamental dimension for
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assessing the economic wealth of territories at international, national,
regional, and local levels. Although it doesn't fully reflect societal wel-
fare, since many non-market activities aren't captured by standard
metrics like GDP, productivity remains essential and traditional pro-
ductivity indicators will continue to shape economic comparisons
(Martin et al., 2018).

To date, investigations on the role of clustering for economic growth
have focused primarily on manufacturing and other “traditional” in-
dustries, in line with pioneering milestones of Porter (1990) and Krug-
man (1991). In less conventional industries, the concept of clustering,
spatial agglomeration, the link between the production processes and
local cultural contexts, intangible assets, and intersectoral relationships,
find a unique and unusual framework of analysis. Then, evaluating the
potential productive interdependencies between cultural and tourism
industries while accounting for their clustering dynamics has become
particularly relevant for shaping place-based policies and territorial
development strategies.

The cultural industry stands out for its distinct reliance on localized
resources, symbolic capital, historical heritage, and deep social

Received 4 September 2025; Received in revised form 21 April 2026; Accepted 27 April 2026

Available online 30 April 2026

0264-9993/© 2026 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).


https://orcid.org/0000-0003-4895-1529
https://orcid.org/0000-0003-4895-1529
https://data.mendeley.com/datasets/2dm24z6yrr/4
https://data.mendeley.com/datasets/2dm24z6yrr/4
https://data.mendeley.com/datasets/2dm24z6yrr/4
https://data.mendeley.com/datasets/2dm24z6yrr/4
mailto:federica.galli14@unibo.it
www.sciencedirect.com/science/journal/02649993
https://www.journals.elsevier.com/economic-modelling
https://doi.org/10.1016/j.econmod.2026.107649
https://doi.org/10.1016/j.econmod.2026.107649
http://creativecommons.org/licenses/by/4.0/

C. Bernini et al.

embeddedness. It encompasses sectors involved in the creation and
circulation of creative content, expressed through tangible goods, such
as books, artworks, or crafts, and intangible experiences including live
performances, exhibitions, and digital media. Cultural industries often
thrive in distinctive environments characterized by a complex interplay
of economic, cultural, and institutional factors (Scott, 1999; Power and
Scott, 2004). The spatial organization of this industry frequently takes
the form of cultural districts or clusters (Scott, 2000; Power and Scott,
2004), which, though they may resemble industrial districts in structure,
operate under logics that are inherently tied to the local milieu and
creative ecosystem (Maskell and Lorenzen, 2004; Mommaas, 2004).

Cultural districts typically consist of small, highly specialized actors
who contribute to various stages of cultural value chains. These firms are
often vertically disintegrated but horizontally interconnected, relying
heavily on local collaboration and shared creative practices. Moreover,
the cultural production process, rich in symbolic meaning, relies on
proximity not just for operational efficiency but for the social con-
struction of value (Scott, 2000), where different cultural goods and
services often coexist, overlap, and interact within the same production
environment. Such diversity has deep implications for how production
processes are organized, how value is generated and shared across ac-
tivities, and how firms and institutions within these industries form
interdependent networks. For this reason, co-location remains a defining
feature of cultural firms, even in the face of growing digitalization and
remote collaboration technologies (Storper and Venables, 2004).

A particularly relevant dimension in the study of cultural districts is
their intersection with the tourism industry. Indeed, cultural districts
significantly attract tourist flows, renewing their local appeal
(Mommaas, 2004). Recognizing that cultural landmarks, attractions,
and events are powerful motivators for travel, policymakers have
increasingly promoted sustainable tourism development in cultural
districts (Santagata, 2002; Bishop and Brand, 2003). However, not only
can cultural districts attract tourists generating positive externalities for
tourism industries, but tourism itself can also stimulate the productive
performance of the cultural industry by boosting revenues, attracting
government investment, facilitating access to grants and sponsorships,
and expanding promotional opportunities through partnerships and
tourist-driven marketing (Jenkins et al., 2011; Seaman, 2020). There-
fore, while cultural attractions drive tourism, tourism can foster cultural
exchange (Ashworth, 2009), making the two sectors highly inter-
connected (McKercher and Du Cros, 2002).

Considering this simultaneity is particularly crucial for territories
being characterized by different degrees of cultural vocation (cultural
hubs as Paris and Rome, as well as inner and remote areas), whose vi-
tality and distinctiveness are shaped not only by internal creative pro-
duction processes but also by their ability to attract, engage, and adapt
to tourist flows, as well as by their interaction with the cultural district
to which they belong and their proximity to other districts and cultural
or tourism attractors (Cuccia et al., 2016; Figini and Vici, 2012). Indeed,
economic agents in an area often leverage complementarities with
nearby territories, taking advantage of external services, infrastructure,
or demand to compensate for local limitations.

Despite the growing relevance of cultural and tourism industries in
regional development (among others, Dellisanti, 2023, 2024; Emili and
Galli, 2023; Giuliani, 2007; Mizzau and Montanari, 2008), previous
studies largely neglect the intersectoral mutual influence on production
outcomes between tourism and culture, mainly considering cultural
heritage and supply as input factors for the tourism industry. Moreover,
no studies have examined the interconnections among territories char-
acterized by distinct degrees of cultural vocation in terms of
inter-sectoral dynamics. Therefore, drawing on potential in-
terdependencies in the production processes of the cultural and tourism
sectors, this paper aims to empirically investigate the endogenous pro-
ductive interdependencies between the two sectors as well as the spatial
relationships that shape production spillovers. In particular, we focus on
interdependencies at the sub-regional level between both adjacent areas
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and typologies of cultural-tourism clusters (hereinafter, CTCs), shedding
light on the key role of cultural and tourism districts in the production of
the two sectors. Specifically, we focus on the following research
questions.

RQ1: How do inter-sectoral spillovers affect the economic performance of
cultural and tourism sectors when their production processes are modelled
jointly?

RQ2: Does the level of specialization and identity of CTCs have an effect
on the understanding of production linkages?

RQ3: How does the sensitivity to shocks differ across clusters?

RQ4: How do different CTCs respond to cluster-specific shocks?

To do so, we estimate a system of simultaneous spatial dynamic
production functions for cultural and tourism sectors in Italian Labor
Market Areas (LMAs), areas where most residents work locally, in the
period 2013-2022. This level of spatial detail captures functional eco-
nomic linkages more accurately than administrative units, making LMAs
particularly well-suited for analyzing the localized interactions and
spillovers typical of CTCs (Lazzeretti and Capone, 2008). To define and
classify CTCs, we follow the Italian National Institute of Statistics
(ISTAT) classification of LMAs by cultural and tourism geographical
concentration and sectoral specialization. This definition of clusters al-
lows us to incorporate both geographic and economic attributes in the
analysis of inter- and intra-sectoral productive mechanisms occurring
within and between areas belonging to CTCs. Specifically, to account for
inter- and intra-cluster effects, we differentiate the analysis of spatial
transmission mechanisms of shocks based on the cluster identity of both
the originating and receiving areas. This differentiation is particularly
relevant because CTCs with different combinations of heritage endow-
ments, cultural production and tourism intensity are likely to play
distinct roles as generators, transmitters or recipients of productivity
shocks and spillovers, with potentially diverse implications for local
divergences in economic growth patterns (Cicerone et al., 2021). We
therefore expect both the magnitude and the sign of inter- and
intra-sectoral spillovers to vary systematically across cluster types. For
instance, highly specialized or iconic destinations may act as exporters
of demand and knowledge to surrounding areas, whereas culturally
peripheral or structurally weaker LMAs may be less able to absorb or
retransmit such effects. This kind of analysis may therefore provide new
empirical evidence on the heterogeneous role of CTCs within their ter-
ritorial context. Results may offer policymakers useful insights for
designing place-based strategies tailored to the specific structural con-
ditions, complementarities, and development potentials of different
cluster types and their position within broader regional networks.

In summary, our contribution is threefold. First, we evaluate the
economic impact of CTCs on cultural and tourism production by jointly
modelling the production processes of the two sectors. To do so, we take
advantage, for the first time, of the ISTAT classification of CTCs based on
the mix of cultural and tourism identities and amenities of territories.
Second, we investigate how proximity to areas with varying degrees of
cultural and tourism specialization affects sectoral productivity (i.e.
inter-cluster spillovers), thereby highlighting the role of spatial context
and locational complementarities in shaping industries' local outcomes
and distinguishing among the origin and destination of spillovers. This
result is achieved through the third contribution of the work, repre-
sented by an ad-hoc definition of the spatial weighting matrix. The
matrix is constructed as a combination of an economic-based dissimi-
larity matrix and a pure-physical counterpart.

These contributions offer new insights for regional economic policy,
particularly in the design of place-based strategies that leverage cultural
and tourism synergies to enhance local resilience, support creative
ecosystems, and maximize the benefits of spatial interconnections across
labor market areas.
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2. Literature
2.1. Cultural and tourism districts for production analysis

Cultural clusters are defined as spatially concentrated agglomera-
tions of cultural firms and institutions, typically dominated by small and
medium-sized enterprises (Scott, 2000; Power and Scott, 2004). As
traditional industrial districts, these organizations display a high level of
specialization and complementarity, functioning within vertically dis-
integrated value chains while collectively covering the key stages of
cultural production. Due to spatial proximity, these districts enable
dense networks of formal and informal interactions that promote trust,
cooperation, and social embeddedness.

While cultural districts share with traditional industrial districts
certain foundational traits, such as spatial concentration, firm interde-
pendence, and the presence of networked relationships, they diverge
significantly in their structure, logic of production, and embeddedness.
Unlike industrial districts, which typically revolve around standardized,
single-product manufacturing processes, cultural districts are charac-
terized by the heterogeneity of their outputs, rooted in symbolic content,
aesthetic value, and local cultural identity. Production in cultural dis-
tricts is less linear and more project-based, often relying on temporary
collaborations among highly specialized actors (Faulkner and Anderson,
1987; Maskell and Lorenzen, 2004). Moreover, whereas industrial dis-
tricts are driven primarily by efficiency and cost-reduction through
proximity, cultural districts derive value from creative density, the
embeddedness of meaning-making practices, and frequent face-to-face
interactions that foster trust, knowledge exchange, and innovation
(Granovetter, 1985; Storper and Venables, 2004). Another key differ-
ence lies in the social and symbolic embeddedness of cultural produc-
tion. In cultural districts, the local context is not a neutral container but
an active input into the production process: geography, history, and
cultural capital directly shape the nature and authenticity of the outputs
(Scott, 2000). This specificity provides opportunities for differentiation
and competitive advantage in the global cultural economy but also
makes the district more fragile and dependent on sustained social
cohesion.

However, given that the analysis of cultural districts, particularly in
terms of production, cannot be fully disentangled from tourism, the
traditional definition of a cultural district requires amplification to
adequately account for these interdependencies. Therefore, it becomes
essential to consider how clusters are conceptualized in the field of
tourism, where the destination itself plays a central and active role in
shaping both supply and demand.

Tourism clusters, unlike traditional industrial clusters that focus on
homogeneous production systems, are characterized by the diversity of
services involved in creating the tourism experience (Hjalager, 2000).
These include core services (e.g., accommodation, food, attractions) and
peripheral or support services (e.g., education, media, consultancy,
infrastructure). Tourist districts differ from industrial ones in that the
destination itself plays an active catalytic role, not merely as a physical
location but as a “mental space” shaped by the shared perceptions of
stakeholders, including visitors, operators, and residents (Jackson and
Murphy, 2002). The collective image of the destination becomes a
central point of alignment for all local actors, guiding their behavior and
strategic choices. In this context, territory is conceptualized not merely
as a production site, but as a product in its own right. Unlike industrial
districts, where production and consumption are spatially and tempo-
rally separate, tourist districts involve a direct overlap of production and
consumption in both time and space. Tourists are not passive recipients
but active participants in value creation, contributing to the territory's
appeal and generating network externalities. Thus, territory becomes
the site of the “moment of truth” (Normann, 1985), central to the
marketing mix of the destination.

Besides relying on their internal resources, both cultural and tourism
districts are characterized by strong connections with the surrounding
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socio-economic context. Indeed, clusters tend to emerge as open systems
that rely on knowledge, competencies and capital originating outside
the cluster (Vang and Chaminade, 2007; Giuliani et al., 2005; Pietrobelli
and Rabellotti, 2006). Cultural districts stimulate local labor markets,
attract external investment, draw tourism, appeal to creative talents,
and can play a significant role in the regeneration of post-industrial
urban areas (Florida, 2002; Mommaas, 2004). This continuous inflow
of new individuals and ideas contributes to the district's innovation
capacity and protects against stagnation. Similarly, the evolution of
tourism clusters depends on external pressures such as regulatory
frameworks that affect land use and mobility, the availability of infra-
structure and digital connectivity, the capacity of local actors to respond
to crises or disruptions (e.g., pandemics or geopolitical instability), and
the vitality of local cultural production, including arts, heritage, and
creative industries, which contribute to the distinctiveness and symbolic
capital of the destination.

While cultural and tourism clusters share several theoretical foun-
dations, the distinction between them often remains blurred. The main
differences consist in their production logic, output, and the role
assigned to territory. Cultural clusters revolve around the generation,
preservation, and dissemination of cultural content. In these clusters, the
territory functions mainly as a repository of cultural resources and
identity, providing historical, artistic, and symbolic assets that can be
mobilized for cultural production. Tourism clusters, by contrast, are
oriented toward the co-production of an integrated visitor experience
and require the coordination of a broad set of service providers. In these
clusters, the territory becomes part of the product itself as visitors and
providers co-create the tourism experience on site.

Although the cultural and tourism economics literatures have
extensively defined and analyzed their respective clusters, a notable gap
remains in the conceptualization and investigation of CTCs. Treating the
two phenomena in isolation is analytically limiting, as cultural and
tourism activities are intrinsically intertwined and their performances
shaped by reciprocal and cumulative interactions. Since cultural assets
and production enhance the distinctiveness and attractiveness of desti-
nations, stimulating tourism demand, while tourism increases the visi-
bility, financial sustainability, and market reach of cultural activities,
focusing on only one side risks overlooking key dynamics. Considering
them together allows us to capture the integrated territorial processes
through which cultural value, visitor experiences, and local develop-
ment co-evolve.

Therefore, in this work, we define CTCs, understood as territories in
which a specific and synergistic combination of cultural and tourism
activities comes together to generate an integrated, place-based product,
and examine their role in the productive performance of the two in-
dustries at the local level by analyzing the interdependencies between
the two constituent sectors, i.e. cultural and tourism, as mutually rein-
forcing components of a unified territorial system.

2.2. Production and spatial analysis of cultural and tourism industries

As pointed out by Long and Morpeth (2016) “relationships between
tourism and creative industry sectors are to varying extents explicit, com-
plementary, synergistic and mutually constitutive but in some contexts they
may be unacknowledged or competitive, in tension and contested. This
duality and complexity offers rich territory for critical research that goes
beyond advocacy for the creative industries and ‘creative tourism’ “. These
dependencies occur through a wide spectrum of features, including
tangible elements like national and world heritage sites, monuments,
historical landmarks, and cultural routes, as well as intangible aspects
such as traditional crafts, gastronomy, festivals, music, oral traditions,
and religious/spiritual tourism.

The link between cultural resources and their specific tourism de-
mands is evident (Herrero-Prieto and Gomez-Vega, 2017) and has been
examined from various perspectives: on the demand side, focusing for
example on the unique characteristics and motivations of cultural
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tourists (Kim et al., 2007; McKercher and Du Cros, 2002; De Guzman
et al., 2006); on the supply side, e.g. investigating participation in
diverse tourist experiences (Richards, 1996) or measuring the contri-
bution of cultural tourism and events to economic growth (Murrillo
et al., 2008; Stoddard et al., 2006; Herrero et al., 2006; Cerisola and
Panzera, 2024); from a policy perspective, valuing the impact of public
spending interventions toward cultural heritage preservation or the
development of cultural policies (Cellini and Torrisi, 2013; Wober and
Fesenmaier, 2004).

In the productivity analysis framework, the majority of research
conducted on cultural industries' performances and productivity re-
volves around assessing the efficiency of specific entities representative
of the cultural industry (firms or aggregates of firms) in a territory. Some
examples are Zieba (2016), Last and Wetzel (2010), and Marco Serrano
(2006) for theatres in central Europe; Bishop and Brand (2003) for a
selection of museums in the United Kingdom, Mairesse and Vanden
Eeckaut (2002), Pignataro (2002), and Basso and Funari (2004) on
Italian museums, and Del Barrio and Herrero (2014) for Spanish mu-
seums. Similar studies have been conducted also for orchestras,
(Luksetich and Nold Hughes, 1997), music composers (Borowiecki,
2013), and cultural institutions such as libraries (De Witte and Geys,
2011; Vitaliano, 1998) and historical heritage restoration agencies
(Finocchiaro Castro et al., 2011; Guccio et al., 2014).

When cultural industries are located in geographic proximity, they
may engage in various forms of interaction, ranging from informal col-
laborations to structured partnerships, that facilitate processes of
complementarity, hybridization, and co-creation (Potts et al., 2008;
Scott, 2000). Some recent studies analyze how the cultural sector's
performance is affected by networking, clustering, and spatial aggre-
gation phenomena (Fernandez-Blanco et al., 2013; Herrero-Prieto and
del Barrio-Tellado, 2020; Del Barrio-Tellado et al., 2023; Bernini and
Galli, 2023b). However, these studies typically analyze the performance
of these networks of institutions (belonging to the same kind of firms) as
primary subjects, without considering possible synergies with the pro-
duction processes of other industries, such as tourism.

On the other hand, in the field of tourism, there is a vast and growing
body of literature on productivity studies within the tourism and hos-
pitality sectors (among others, Fuentes, 2011; Cuccia et al., 2016; Cra-
colici and Nijkamp, 2008; Dwyer et al., 2003). In this literature,
however, cultural industries and heritage are considered as the portion
of the tourism industry's output that relates to culture (e.g., cultural
tourists identified by their motivation) or as the combination of tourism
and cultural industries' performance (e.g., investments in cultural heri-
tage that support the cultural industry but also impact tourism flows).

Similarly to the case of cultural industries, recent research in the field
of tourism has increasingly acknowledged the relevance of spatial phe-
nomena in explaining the productivity dynamics of tourism destina-
tions. As highlighted by Marrocu and Paci (2013), tourism destinations
often benefit from spatial interactions with neighbors, which can foster
mutual dependence and increase the overall attractiveness of the region.
A growing body of empirical work has incorporated spatial dynamics in
productivity analyses (Yang, 2016; Kim et al., 2021; Emili and Galli,
2023; Bernini and Galli, 2023a), recognizing their central role in
capturing the complex interdependencies that shape tourism supply
systems and influence regional development processes. However, these
studies typically treat the tourism sector in isolation and tend to consider
culture as a travel motivation.

In sum, several studies in the tourism and cultural economics
framework concentrated on the productivity analysis of the cultural
sector and those of tourism-related industries. However, to our knowl-
edge, none of these studies explicitly considers possible simultaneous
interdependences among the production processes of the two industries,
moving beyond the traditional view of cultural heritage and products
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merely as input factors of tourism production, or as a delimiting factor
characterizing a specific segment of tourism. Moreover, no studies
investigate possible inter-sectoral spatial spillovers among these two
sectors. Therefore, in this work, we examine the inter-sectoral and
spatial relationships among the production processes of the cultural and
tourism sectors in the framework of CTCs. A further contribution of our
study lies in accounting for possible interdependencies across neigh-
boring territories with different identities and vocations. Recognizing
the relational nature of clustering, where districts evolve not in isolation
but through continuous interaction with surrounding contexts, is
essential for the design of more effective cultural-tourism policies. It
underscores the need to move beyond rigid spatial boundaries or sin-
gular branding strategies, and to adopt instead a networked develop-
ment logic grounded in permeability, complementarity, and shared
cultural-touristic ecosystems.

3. Cultural-tourism cluster

The purpose of defining CTCs is to identify areas where cultural and
tourism-related economic activities and social interactions naturally
concentrate, offering a more accurate representation of the lived expe-
rience of the population than formal administrative boundaries. The
cultural and touristic vocation of these areas can be defined by the
presence of tangible resources or activities that embody a high level of
intangible value, particularly symbolic elements of aesthetic, artistic,
historical, or identity-based significance. This vocation is further rein-
forced by the orientation of local economies toward sectors that are
functionally and culturally aligned with this identity, whether expressed
through traditional practices or, conversely, through creative and
innovative reinterpretations.

To assess the extent and consistency of the resources that define
CTCs, we use the Italian National Institute of Statistics’ classification of
Italian LMAs, focusing on the cultural and touristic vocation of terri-
tories (ISTAT, 2015). ISTAT considered a set of indicators related to
cultural resources and tourism offer, which should contribute to the
attractiveness and competitiveness of local systems, differentiating be-
tween two pillars: cultural and landscape heritage, and the
productive-cultural fabric. The first dimension refers to the physical
presence of places, material assets, structures, institutions, and other
resources of specific historical, artistic, architectural, and environmental
value and tourist interest. The second dimension concerns the set of
activities related to cultural and tourism production, distribution, and
education. For both aspects of analysis, ISTAT used a set of selected
indicators (see Table Al in Appendix for a complete list of the indicators
along with some descriptive statistics), enabling the classification of
local systems according to their relative endowment of cultural and
tourism assets. Based on the distribution of the composite indicators
developed for each dimension—namely, cultural heritage and the cul-
tural/creative production fabric—five main groups of local systems that
are homogeneous with respect to these dimensions can be identified: (i)
The Great Beauty: high values for both cultural heritage and productive
cultural tourism fabric; (ii) Heritage Potential: high cultural heritage and
tourism capacity in terms of accommodation and employment, but with
limited cultural production; (iii) Cultural Entrepreneurship: strong in
cultural and tourism production but with limited heritage and hospi-
tality assets; (iv) The Engine of Tourism: low scores in both dimensions
but with notable tourism appeal; (v) Cultural Peripherality: areas with
significantly lower cultural resources and productive assets. These ty-
pologies of clusters can therefore be considered as the different terri-
torial modes or expressions of CTCs.

In this paper, we adopt the ISTAT classification of LMAs based on
their cultural and tourism vocation to define CTCs. This approach en-
ables the identification of homogeneous areas in terms of cultural and
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tourism offerings and more heterogeneous or disadvantaged areas,
which may suffer from limited accessibility, lower attractiveness, or
insufficient services relative to their neighbors. On one hand,
geographical proximity with differently specialized areas may support
shared services and coordination, offering a richer and more diverse
experience. On the other hand, if neighboring areas are too different,
they may struggle to interact effectively. For this reason, it is important
to empirically investigate the relationships between different CTCs, in
order to understand when complementarities lead to cooperation and
when they risk becoming barriers. As extensively discussed below, we
integrate the ISTAT classification of LMA based on their cultural voca-
tion directly into the spatial weighting matrix used to model in-
terdependencies across LMAs. This allows us to model spillover
transmission not only across geographically proximate LMAs, but also
across territories that are similar or dissimilar in their cultural-tourism
vocation. This approach enables to capture how cluster-specific identi-
ties condition the direction, magnitude, and relevance of inter- and
intra-sectoral spillovers, thereby linking spatial dynamics more explic-
itly to the territorial structure of cultural-tourism specialization.
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4. Methodology
4.1. Model specification

In this work, following Emili and Galli (2023), we consider a system
of Cobb-Douglas functions to investigate the multi-output and
multi-input nature of the cultural and tourism industries, with standard
input factors given by labor and capital, but also temporal and spatial
dynamics (Yang, 2016; Kim et al., 2021). The Cobb-Douglas production
function is a general and flexible instrument for analysing the produc-
tion processes of a firm, sector, or industry. Developed in the early ‘80s
by Cobb and Douglas and subsequently refined by numerous re-
searchers, this tool has found widespread application in various frame-
works, primarily due to its simplicity and flexibility (Reynes, 2019). In
line with the objectives and challenges of this study, these characteris-
tics ensure an appropriate level of parsimony in the estimation of the
empirical model. The system of simultaneous spatial panel data models
is defined by:

InYeu=yrInYra+ Z Zl//cyswg’s Yy + Z acs In Y1 + Z Z(bc_swg's In Y1 +BcInX; + 8c; + Cop + €cie
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To operatively consider the differences between these clusters, we
compute dissimilarity measures among cluster typologies as Euclidean
distances based on the set of cultural and landscape heritage features
and productive-cultural fabric attributes (after standardization) used by
ISTAT. The resulting distances shown in Table 1 indicate that the most
similar areas in terms of cultural vocation are The Engine of Tourism and
Cultural Peripherality, as both are characterized by very low levels of
cultural and landscape heritage, as well as limited cultural production.
However, The Engine of Tourism also shows similarity to Heritage Poten-
tial, since both attract a large number of tourists and share a low level of
cultural productive endowment. As expected, the greatest distance is
observed between The Great Beauty areas and Cultural Peripherality, as
they exhibit opposite patterns across both dimensions.

In what follows, we first introduce a general specification of the
production functions for the cultural and tourism industries at the LMA
level. We then examine how differences between clusters influence
production outcomes, highlighting the potential effects of both
belonging to a specific cluster and being located near similar or mark-
edly different clusters on industry performance.

Table 1
Distances among cultural and tourism (standardized) attributes.
The Heritage Cultural The Engine Cultural
Great Potential Entrepr. of Tourism Periph.
Beauty
The Great 0 - - -
Beauty
Heritage 8.456 0 - -
Potential
Cultural 5.899 8.143 0 -
Entrepr.
The Engine of 7.841 4.151 6.043 0
Tourism
Cultural 9.211 5.984 7.786 3.299 0
Periph.

where InY; ; represents the logarithm of the value added at time t of area
i =1,...,n, in industry s with s = {Cultural, Tourism}. Labor and capital
inputs are defined as the logarithm of the number of employees (InL)
and fixed assets (InK) respectively, collected in InX. Simultaneous ef-
fects across the value added of the two industries are captured through
the y parameters, aiming at capturing the effect of a change in the value
added of a given industry on the productive performance of the other
interrelated industry in the same period. The specification includes
temporal effects, referring to the fact that the performance of each in-
dustry at time t is supposed to be affected by the level of output in the
previous time period both in the same and other industry (a). Spatial
effects at time t and t — 1 are respectively captured by the terms w,_sw;f

and (/),_sw;js, with - = {C, T}. These terms allow to consider how the

output of a given sector is influenced by the level of output of the same
and other industry in neighboring areas in the same and previous period.
In this study, spatial weights are constructed to reflect not only
geographical proximity but also the cultural and tourism vocation of
LMAs, ultimately identifying CTCs. The definition and underlying
rationale of the spatial weight matrix are discussed in detail in the
following subsection. This specification is then completed by the in-
clusion of possible time and individual fixed effects § and ¢, and the
specific-industry error component & ~ iid(0, 62), led to covariates by
means of a certain covariance parameter oc 1.

The model in Eq. (1), as highlighted by the following decomposition,
allows distinguishing between intra- and inter-sectoral spatial spillovers
(the same holds for the spatio-temporal lag).

Z Zwﬂxw;f InvY, = Zl//.,cwéjc InYcj + Zy/,_Tw;jT In Yo @

S=CTiA T A

In particular, in the first equation of the system, y . captures intra-
sectoral spatial effects at time t (from cultural to cultural), while y 1
captures inter-sectoral spatial effects (from tourism to cultural). In
contrast, in the second equation, y . captures inter-sectoral effects
(from cultural to tourism), and y . ; reflects intra-sectoral effects within
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the tourism sector. As extensively described in the following subsection,
we adopt different definitions for the spatial weights W;:I?C and w;J‘.T

depending on whether they capture intra-sectoral or inter-sectoral
spillovers. This choice is primarily motivated by the need to account
for the substantial differences between horizontal and vertical linkages
that characterize the production functions of the two industries.

In the specified model, identification issues can source from the
presence of spatial autoregressive terms y and the simultaneity implied
by the y parameters in Eq. (1). While in the first case, model identifi-
cation is classically achieved if parameters can be deducted from
knowledge of their reduced form counterpart (Yang and Lee, 2019), the
econometric literature on structural analysis provide several solution for
identification issues sourced by the simultaneous equations structure
and vector autoregressive analysis, including, among others, zero re-
strictions, signs restrictions and breaks in volatility (Johansen, 1995;
Amisano and Giannini, 1997; Kilian and Liitkepohl, 2017). Recently,
Elhorst and Emili (2022), in their analysis of Okun's Law for Dutch re-
gions, considered the use of a complex spatial structure to achieve
identification in a system of dynamic spatial equation models, where
cross-variable spatial spillovers are modelled through a spatial weight-
ing matrix that differs from the one used for own-variable spatial effects.
Thus, as widely discussed in the following section, we consider different
weights to model intra-sectoral and inter-sectoral spillover effects. This
solution, in line with Elhorst and Emili (2022), can be clearly motivated
by the different behavior in spillover effects implied by horizontal and
vertical linkages in the three sectors.

The model is estimated by means of an instrumental variable
approach in order to guarantee consistency given the small number of
time periods available. Specifically, once individual effects are removed
by Helmert transformation, we apply a three stage least square esti-
mator, with instruments given by Q; = [Y;_1, WY,_1, WZY[,l,)?t, WX,
W2X,]. Instrument selection follows the established literature on dy-
namic spatial panel data models with simultaneity, in particular Kelejian
and Prucha (1998) and Yang and Lee (2019). The instruments are con-
structed from predetermined and strictly exogenous variables, along
with their spatial and higher-order spatial lags, which serve as approx-
imations to the conditional expectations of the endogenous regressors
implied by the reduced form of the model. While the choice of this in-
strument set in the presence of spatial dependence and simultaneity is
formally established in the aforementioned studies and related litera-
ture, instrument validity is further assessed using a supplementary
diagnostic exercise. In particular, we regress the first-stage residuals on
the full set of instruments for each equation. While this procedure does
not represent a formal test of instrument exogeneity, the results show
that the instruments are neither individually nor jointly statistically
significant in explaining the residual variation, providing further reas-
surance that the instrument set does not capture systematic components
unrelated to the reduced-form predictions.

Once the model is estimated, marginal impacts have to be computed
separately following Elhorst et al. (2021) as the first derivatives of the
dependent variable with respect to inputs, i.e. "f,LXY = MExx,X =
{InL, InK}. Direct and indirect effects are obtained averaging elements on
the main diagonal and on the off-diagonal blocks of MEAx respectively.
Given the dynamic nature of the model and its system-wise structure, the
resulting impacts provide information on both intra-sectoral and
inter-sectoral effects occurring in the short-run and in a longer time
horizon.

To empirically specify Eq. (1), as discussed before, we consider core
cultural firms following the classification proposed by The Measuring
CCS Consortium (2022) and two highly representative sectors for
tourism: accommodations and restaurants, ending up with a
three-equation system of simultaneous dynamic spatial Cobb-Douglas
production functions.
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4.2. Definition of cultural and tourism sectors

A substantial body of literature has proposed different ways of
classifying cultural and creative industries (CCI), reflecting diverse un-
derstandings of creativity and cultural production (see Cerisola, 2019
for a comprehensive review).! To define the cultural industry, we follow
the proposal of The Measuring CCS Consortium (2022).

This classification provides a systematic and conceptually coherent
framework for delineating cultural and creative sectors, addressing the
fragmentation that characterised earlier national and European classi-
fications. As highlighted in the report, although debates on the precise
boundaries between groups of CCIs will inevitably persist, this classifi-
cation of firms in core cultural group, cultural industries, and creative
services, aligns closely with the structure of the NACE system and re-
mains compatible with the operational needs of national statistical
services. It represents the most recent and officially endorsed framework
used by the European Union to quantify cultural and creative industries,
ensuring cross-country comparability and alignment with international
statistical standards. Moreover, it fits the information available in major
data sources such as the EU-LFS, SBS, and National Accounts within
Eurostat, making it both empirically robust and practically implement-
able. In contrast to earlier classifications, it captures emerging digital
and hybrid activities more effectively, offering a more accurate and up-
to-date representation of contemporary cultural and creative
ecosystems.

The following analysis focuses on the group of core cultural in-
dustries (see the report for the detailed classification of ATECO codes),
including cultural education, heritage and memory institutions, mu-
seums, libraries and archives, and the visual and performing arts. These
activities have traditionally been central to cultural policy in continental
Europe and are strongly territorially embedded. Owing to their place-
based nature, core cultural industries generate cultural experiences
closely tied to local heritage and institutions and play a key role in
shaping tourism flows, affecting both their scale and qualitative
composition.

For tourism, we follow the standard classification, separately
considering the accommodation sector (ATECO 55) and the restaurant
sector (ATECO 56). According to Tourism Satellite Accounts (ISTAT,
2017), accommodation and restaurant services account for 79.99% of
characteristic tourism products for inbound tourism, 63.54% for do-
mestic tourism, and 75.26% for other components, corresponding to an
overall share of 72.19% of total domestic tourism consumption. These
two services also represent 50.17% of total domestic tourism con-
sumption when considering all products.

Consistent with previous studies, food and beverage services
together with accommodation represent the core of tourism-related in-
dustries (Emili and Galli, 2023; Figini and Patuelli, 2021). Other sectors,
such as transportation, travel agencies, entertainment, and cultural
services, are commonly included in the broader tourism value chain. In
our study, however, while we consider the cultural sector as a distinct
sector, we exclude travel agencies, transportation, and entertainment
services. Travel agency activities largely operate as intermediaries and

1 Early policy-driven frameworks such as the UK-DCMS (1998; 2001) define
CCIs as sectors grounded in individual creativity and the exploitation of intel-
lectual property, while the WIPO (2003) “copyright model” adopts a
legal-institutional perspective centred on the role of copyright in production
and distribution. Cunningham (2002) conceptualises CCIs as an innovation
ecosystem linking cultural production, media industries, creative services and
digital content; UNCTAD (2004; 2010) groups symbolic and IP-intensive ac-
tivities into heritage, arts, media and functional creations along the value chain;
and the KEA (2006) “concentric circles” model classifies industries by the
relative intensity of cultural content in their outputs. Finally, O’Connor (2010)
frames CCIs within a broader creative economy, distinguishing industries along
a continuum.
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are only weakly tied to the location of tourism production, making them
difficult to assign meaningfully to local labor market areas (LMAs).
Transportation services, although essential to tourism, are characterized
by complex supply structures and production locations that often do not
coincide with the place of tourist consumption, particularly at the local
scale. Although sports, amusement, and recreational activities are often
associated with the tourism value chain, at the local level they can as-
sume highly differentiated meaning depending on the type of event, its
scale and its territorial relevance, often positioning them at the inter-
section between tourism and cultural activities (Richards, 2007). As a
results, their coherent inclusion within a regional analysis for tourism
and cultural industries is challenging and maybe potentially misleading,
particularly at the local scale. Moreover, evidence from Tourism Satel-
lite Accounts suggests that sports and recreational services account for a
relatively small share of characteristic tourism production (5.25% for
inbound tourism and 3.17% for domestic tourism), further limiting their
quantitative relevance for the scope of the present study. These con-
siderations motivate their exclusion from the empirical analysis.
Therefore, focusing on three sectors (accommodation, restaurants, and
culture) allows us to capture the core locally embedded components of
tourism demand while maintaining a parsimonious and tractable
framework for joint estimation.

In terms of interpretation, these choices should be understood as
capturing the core local production linkages between the tourism and
culture sectors, rather than the entire tourism value chain. Conse-
quently, the results should be interpreted as reflecting the spatial and
production dynamics of tourism and cultural activities with a strong
territorial basis, which are central to local economic development and
policy design.

4.3. Spatial structure

In this study, the specification of the transmission channels charac-
terizing the system is made by considering intra-sectoral and inter-
sectoral relationships as two distinct phenomena with different mech-
anisms of transmission. The idea is economically motivated, in line with
the principle that vertical and horizontal linkages in value chains are
substantially different and require understanding distinct phenomena,
such as Input-Output relationships, technological transfers, and
agglomeration. Moreover, using two different weighting structures
helps overcome potential identification issues that usually arise in
simultaneous equations and systems, where results are often supported
by zero restrictions in the set of free parameters (see Yang and Lee, 2019;
Elhorst and Emili, 2022).

In defining the two different spatial weights in charge of intra- and
inter-sectoral spillovers, we use both geographical and economic
distance-based criteria (Corrado and Fingleton, 2012; Caragliu and
Nijkamp, 2016). This approach enables to investigate the productive
linkages among neighboring LMAs with similar cultural and tourism
vocations.

On the geographical side, we consider the distance among LMAs
centroids and a first order binary contiguity criteria respectively for
intra- and inter-sectoral spillovers. As noted by Malerba et al. (2014),
spatial interconnectedness is more likely to occur among neighboring
areas within the same sector than between different sectors. For this
reason, we adopt a truncated inverse distance matrix for intra-sectoral
spillovers, allowing for a broader set of neighboring relationships that
decrease in influence with increasing distance. In contrast, we use a
first-order contiguity matrix for inter-sectoral spillovers, which captures
only the most immediate spatial relationships between LMAs sharing a
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Table 2
Descriptive statistics across cultural-tourism clusters for output, labor and cap-
ital in the three sectors.

Overall GB HP CE ET CP
Cult. Iny 2.83 5.52 1.61 3.99 241 1.25
InL 1.26 2.96 0.60 1.84 0.97 0.45
InK 2.47 5.09 1.26 3.56 2.12 0.95
Accomm. Iny 6.79 8.53 6.12 8.17 6.35 4.74
InL 3.72 5.07 3.25 4.69 3.33 2.35
InK 8.46 10.42 7.94 9.85 7.87 6.25
Rest. Iny 7.22 8.94 6.24 8.37 6.98 5.65
InL 4.46 6.01 3.64 5.40 4.23 3.18
InK 7.43 8.89 6.47 8.50 7.29 6.02
n 601 70 134 138 191 67

Note: GB = great beauty; HP = heritage potential; CE = cultural entrepreneur-
ship; ET = engine of tourism; CP = cultural periphery.

common border. The choice of a first order matrix is preferred to higher
order matrices to avoid redundancy in the model specification and to
preserve flexibility and parsimony of the estimates.

On the economic side (Corrado and Fingleton, 2012; Caragliu and
Nijkamp, 2016), the idea is that, the production level of a certain LMA
will be more significantly impacted by the production processes of LMAs
with a similar cultural context and tourism supply (i.e. belonging to the
same or similar CTC) than by those with a very different structure. While
some production complementarities and borrowing effects may exist
across dissimilar areas, the majority of spillovers are expected to occur
within CTCs where the concentration of attractions and services en-
hances tourist mobility and fosters shared development opportunities.
Conversely, more heterogeneous or disadvantaged areas—characterized
by limited accessibility, lower attractiveness, or inadequate service
provision compared to neighboring LMAs—are less likely to benefit
from spatial spillovers and may face greater challenges in leveraging
production dynamics for development.

Then, the previously mentioned geographic matrices are combined
with economic weights accounting for dissimilarities among cluster ty-
pologies. Dissimilarities are calculated as the Euclidean distance among
the attributes used in the definition of the five classes of CTCs (as
described in Section 3).

The final spatial weights for the matrix in charge of intra-sectoral
spillovers are given by the product between the inverse Euclidean dis-
tance matrix based on the ISTAT classification (W,yse) and a
geographical inverse distance matrix truncated at 80 km (Wj4), hence-
forth identified as W¢yster X Wiq. The choice of an 80 km radius is
motivated by the average intra-regional distance between LMAs (75
km). For inter-sectoral spillovers, we consider as weights the product
between Wy, and a first order binary contiguity matrix (W;), hence-
forth represented as Wuster X W1. Note that, for areas with the same
cultural vocation (i.e. belonging to the same typology of CTC), we only
consider spatial proximity, and thus, spillover effects are modelled
solely based on geographic criteria.

In the following sections and in Appendix C, we discuss and confirm
the appropriateness of this combination of matrices by empirical like-
lihood comparisons of models with alternative spatial structures.

5. Data

In this work, we use aggregated data at sub-regional level for the
Italian tourism and cultural industries in the period 2013-2022. To
examine the integration of various sectors in CTCs, this study adopts
labor market areas (LMAs) as the spatial unit of analysis.
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Geo-referenced data at the firm level on the consolidated accounts of
Italian companies for the three sectors were collected from the AIDA-
Bureau Van Dijk database.” Although AIDA provides geographical co-
ordinates for firms’ legal headquarters, information on the operating site
is only available at the municipal level. Therefore, we used municipal-
level data on operating sites and subsequently aggregated (sum) them
to the LMA level. Due to missing values in some areas, we ended up with
information on 594 LMAs over 10 years for the three sectors.

Table 2 summarizes the mean values (over time and across LMAS) in
logarithms for value added (InY), employees (InL), and fixed assets (InK)
as proxies of output, labor, and capital respectively, distinguishing be-
tween the entire Italian territory (first column), and among areas with
different cultural and tourism vocations (ISTAT, 2015). For the overall
territory, the restaurant sector generates the highest average level of
value added and invests the most in labor. The strong performance of the
restaurant sector is followed by the accommodation sector, which ranks
first in terms of average fixed assets. Cultural industries, on the other
hand, are the only sector where the average value added is greater than

2 The database collects georeferenced information on Italian firms that are
legally required to file financial statements. AIDA is the only data source
providing detailed accounting information at the four-digit ATECO level and
exhibits a high coverage rate of the corporate sector. However, it does not cover
the entire universe of economic actors, particularly sole proprietorships, self-
employed individuals, and non-incorporated entities. To address this limita-
tion and verify the representativeness at the local level, AIDA microdata are
integrated with structural data from ISTAT, which refer to the universe of firms
in the sectors of interest over time. As a robustness check, for each year,
structural data on the total number of firms in the three industries are combined
with AIDA micro-level information to estimate sector-level aggregates at the
local system level. Model estimates by using this integrated dataset (reported in
Appendix C), confirm the reliability of the dataset and the consistency of the
results.

The great beauty
Heritage potential
Cultural entrepreneurship
The engine of tourism
Cultural peripherality
Missing

[
B
]
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[
|

Fig. 1. Prevalent sector in terms of value added based on AIDA data on the left, LMAs cultural classification by ISTAT on the right.

the average fixed assets.

Focusing on different LMA typologies, the ISTAT classification is in
line with the descriptive statistics in Table 2. The Great Beauty typology
represents areas where both output and input factors are, on average,
nearly twice the national levels. The Cultural Entrepreneurship category
also outperforms the national average in terms of value added, capital,
and labor, reflecting a strong orientation toward tourism and cultural
enterprise. In contrast, the Cultural Peripherality and Heritage Potential
categories exhibit values below the national average. However, while
the Heritage Potential areas possess significant cultural assets that could
attract tourism, this is not the case for Cultural Peripherality areas, which
demonstrate the weakest engagement in both tourism and cultural
activities.

Fig. 1 shows the distribution of territories by vocation (right-hand
side) and the prevalence of value added by sector (left-hand side). While
some insights on the spatial clustering of the territories arise from Fig. 1,
spatial dependence among the value added for the three sectors is sta-
tistically tested by univariate and bivariate Moran's I tests and LISA
analysis.

Using Moran's I statistics, we find a significant and positive level of
spatial dependence at the global level across all sectors considered. In all
cases, the null hypothesis of spatial randomness is rejected, indicating
that both intra- and inter-sectoral spatial correlation is present. Within
sectors, the restaurant and accommodation industries exhibit the
strongest level of spatial dependence, with Moran's I values of 0.220 and
0.189, respectively. Notable cross-sectoral spatial correlation is also
observed, particularly from restaurants to the cultural sector (0.091),
from restaurants to accommodation (0.149), and vice versa (0.139).
These findings suggest meaningful spatial interlinkages not only within
but also between the sectors analyzed. Additionally, the LISA signifi-
cance cluster map (Fig. Al in the Appendix) provides further evidence of
localized spatial patterns for each of the three sectors.
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6. Spatial and sectoral interdependencies among cultural and
tourism industries

The estimation of the system of augmented Cobb-Douglas functions
for the three sectors makes it possible to identify two primary channels
through which spillovers influence production processes (RQ1). The first
concerns the spatial diffusion of performance across territories, while
the second relates to mechanisms tied to input factors, i.e. labor market
dynamics and investment behavior. The discussion of the results in
subsection 6.1 and 6.2 is structured accordingly, reflecting this dual
analytical perspective. Moreover, in subsection 6.3, we assess the role of
clusters in shaping productive linkages within the cultural and tourism
sectors (RQ2). Finally, Section 6.4 discusses some possible sources of
heterogeneity. The robustness of the main findings is confirmed by using
alternative spatial weight configurations and a separate equation
modelling strategy, as presented and discussed in Appendix C.

6.1. Spatio-temporal diffusion of productive performances

To shed light on how the performance of a given sector is shaped by
vertical and horizontal linkages, as well as by spatial diffusion phe-
nomena, the estimation results of Eq. (1) offer interesting insights into
the nature and direction of productive interdependencies among the
cultural and tourism sectors at the local level. Estimates of the model
parameters allow to disentangle simultaneous, spatial, and temporal
transmission mechanisms, both within and across sectors, thus capturing
the multifaceted nature of productive dynamics in CTCs.

Results, which incorporate cultural and tourism vocations into the
definition of spatial weights, provide evidence on the existence of such
mechanisms with some differences across sectors. Hotels' output is the
only affected by simultaneous changes in other sectors' performances,
and in particular by restaurants' level of production (0.084). Considering

Table 3
Model estimates and model comparison statistics for different combinations of
spatial weight matrices.

Cult. Accom. Rest.
Simultaneous
InY¢, - 0.007 0.000
InYa, 0.005 - 0.028
InYg, 0.005 0.084+** -
Spatial
WinYc, 0.380%** 0.030** —0.009
WinY,, 0.006 0.205*** 0.000
WinYg, —0.042%** 0.019 —0.108%**
Lagged Spatial
WinYe —0.639%** 0.023 0.017
WinYae 1 0.005 —0.152%** —0.006
WinYge—1 —0.008 0.027%** —0.235%**
Lagged
InYer1 0.730%** 0.005 —0.001
InYpe1 —0.005 0.092%*** —-0.017
InYg,1 —0.006 —0.006 0.265%**
Input factors
InLe, 0.467*** —0.040%* —0.004
InLa, —0.002 0.800%*** —0.015
InLg, -0.017 —0.085%** 0.608%**
InKe, 0.178%** 0.012 —0.008
InKa, —0.004 0.252%** 0.009
InKpg, 0.031* —0.031 0.282%**
LL AIC BIC
14158 —28405 —28790
Alternative specifications
Intra-sec. W Inter-sec. W
Wi Wi 14150 —28402 —28788
Wia Wetuster X W1 14144 —28391 —28777
Woetuster X Wid W, 14162 —28401 —28788

Note: *: p-value <0.10; **: p-value <0.05; ***: p-value <0.01.
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spatial and temporal diffusion mechanisms, the restaurant sector is the
less exposed to shocks generated by other sectors, while it's character-
ized by competitive effects across areas. Cultural and accommodation
sectors are shaped by both intra-sectoral and inter-sectoral spatial
spillovers with different signs and magnitudes depending on the trans-
mission channel and time horizon.

In general, these findings confirm that the productive performance of
tourism and cultural systems is not solely determined by horizontal and
local factors but also by vertical linkages and external resources,
stressing the role of industrial composition of neighboring areas, inter
sectoral performances and temporal dynamics in shaping sectoral
productivity.

6.2. Transmission mechanisms of input factors

To capture key dynamics between and within the three production
processes, we focus on marginal effects of input factors (Elhorst, 2014).
In the analysis we distinguish between (i) the instantaneous and time
lagged impact of a one percent change of a specific input factor within a
given area, also known as direct effects; (ii) the instantaneous and time
lagged impact of a one percent change of a specific input factor in an
area to neighboring areas, the so-called indirect effects. According to
this classification, results reported in Table 4 are discussed first focusing
on direct and then on indirect effects.

Regarding the direct impact of the input variables on sector-specific
productive outcomes, we find that all sectors are labor-intensive with
the hotel sector having the highest labor elasticity (0.8054) and the
restaurant sector having the highest capital elasticity (0.2826). More-
over, the cultural sector is characterized by decreasing returns to scale (i.
e., the sum of labor and capital elasticities is less than 1), and in the long
run, this effect tends to diminish, although it remains statistically sig-
nificant. While a similar decline is observed in other sectors, for cultural
industries the decrease is relatively modest, suggesting a greater long-
term resilience or stability in its production structure.

The analysis of direct inter-sectoral effects sourced and impacting
cultural firms first suggests that capital investments in the restaurant
sector in an area positively impact the output of the cultural sector in the
same area (0.0316). Indeed, investments in restaurants can improve the
local environment, making it more vibrant and attractive. This, in turn,
makes the area more appealing for cultural offering, encouraging more
visitors and higher participation in cultural activities. Restaurants and
cultural firms often collaborate on events and promotions, such as food
festivals, art exhibitions, or live performances. These collaborations can
lead to increased visibility and higher attractiveness for both sectors,
driving up the output of the cultural sector.

Second, the accommodation sector largely suffers from labor in-
vestments of the cultural sector (—0.0407). However, we find (at 10%
significance level) a positive effect of capital investments in cultural
industry (0.0117), confirming the role of cultural-related investments in
physical assets in fostering hotels’ performance. Conversely, the nega-
tive sign for labor suggests the existence of some borrowing dynamics,
possibly reflecting an overlap between the two sector-specific labor
markets, both of which are often characterized by shortages of qualified
workers (Smeral et al., 2004). Alternative mechanisms may also reflect
occupational mobility across the two industries, whereby workers with
similar skills move between cultural and accommodation-related jobs as
task requirements overlap, implying potential employment reclassifi-
cation processes.

Even though beyond the main scope of this study, a third relevant
finding concerns the tourism sector: specifically, we find that input in-
vestments in the restaurant sector have a negative spillover effect on
hotel performance. This result can be attributed to the fact that the two
sectors can serve as substitutes on certain services (Beerli-Palacio et al.,
2020). Indeed, restaurants often provide lodging, and hotels usually
offer food services, leading to inter-sectoral competitive pressures. Since
both sectors aim to attract and host tourists interested in the same
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Table 4
Marginal effects of input factors.
Direct Indirect
Short Long Short Long
Cultural
Intra InK¢e 0.1807*** 0.1252%** 0.1065%** —0.0892
sectoral InLe, 0.4744*** 0.3287*** 0.2797%** —0.2343
Inter InKp, —0.0036 —0.0025 —0.0021 0.0018
sectoral InKg, 0.0316** 0.0219** 0.0186** —0.0156
InLye —0.0024 —0.0017 —0.0014 0.0012
InLg, —0.0174 —0.0121 —0.0103 0.0086
Accommodation
Intra InKpe 0.0647* —0.0452
sectoral InLg, 0.2051%* —0.1432
Inter InK¢, 0.0030 —0.0021
sectoral InKg, —0.0078** 0.0055*
InLe, —0.0407*** —0.0035** —0.0104** 0.0072
InLg, —0.0853*** —0.0073*** —0.0217%** 0.0152
Restaurants
Intra InKg, 0.2826%*** 0.0741%** —0.0275%** 0.0417
sectoral InLg, 0.6097*** 0.1596*** —0.0593*** 0.0899*
Inter InKe, —0.0077 —0.0022 0.0007 —0.0011
sectoral InKy, 0.0088 0.0023 —0.0009 0.0013
InLe, —0.0041 —0.0011 0.0004 —0.0006
InLy, —0.0151 —0.0040 0.0015 —0.0022

Note: *: p-value <0.10; **: p-value <0.05; ***: p-value <0.01.

destinations, this creates a competitive environment where investments
in the restaurant sector can undermine the other. For instance, a
well-capitalized restaurant that begins offering lodging can directly
compete with nearby hotels for guests. Other possibilities may depend
on the fact that increased investments in the restaurant sector may
intensify competition for shared inputs, most notably labor, and for local
tourist demand, thereby crowding out hotel performance and generating
negative spillover effects.

Although within-areas effects are larger in magnitude than spillovers
from neighboring areas, notable diffusion phenomena can be observed.
Considering intra-sectoral spatial effects, being located near competitive
destinations in terms of cultural- and accommodation-related in-
vestments can reinforce the attractiveness of the whole local area in the
short run. On the other hand, we detect instantaneous competition ef-
fects between neighboring LMAs for food and beverage-related in-
vestments, as LMAs may attempt to create unique food experiences. In
the long run both spillovers tend to vanish, becoming non-statistically
significant.

Focusing on possible spatial inter-sectoral relationships, we find that,
in the short-run, restaurants stimulate cultural production in neigh-
boring areas (0.0186). Moreover, the short-run negative impact of
capital investments in the restaurant sector on hotel performance also
holds across neighboring LMAs. However, in the long run, the compet-
itive pressure associated with the strong complementarity between the
services offered by the two sectors turns into positive spillover effects,
according to the long-term nature of fixed assets in generating positive
effects.

6.3. The role of clusters in shaping sectoral productivity

To assess the role of clusters in shaping productive linkages within
the cultural and tourism sectors, we compare our main results, obtained
using the Weyster X Wiq matrix for intra-sectoral spillovers and Wjyster X
W; for inter-sectoral spatial mechanisms (i.e. including clusters in the
estimation of the system's production function) with different combi-
nations of matrices for inter and intra sectoral transmission channels,
including those based solely on geographic proximity between areas.
From a pure statistical point of view, the inclusion of clusters in the
spatial transmission matrix improves the fit of the model to the data (see
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empirical likelihood, AIC, and BIC values in the bottom panel of
Table 3). Comparing the results in Table 3 with the estimates from the
model based solely on geographical distance (see Table C2 in Appendix
C), some differences emerge. While the estimates related to the ac-
commodation sector are broadly consistent across the two models,
notable differences in the magnitude of impacts are observed for the
cultural and restaurant sectors. In particular, when clusters are
accounted for in the transmission of shocks, spatial and simultaneous
effects lose strength and statistical significance. Therefore, spillovers in
sectors like the cultural one and restaurants are shaped by the clusters'
characteristics and the local context, reflecting complex productive
linkages that are not solely determined by the geographical space.

In sum, estimating a model that accounts for clusters offers the key
advantage of capturing proximity effects that go beyond geographical
distance, such as sectoral synergies, shared infrastructures, or institu-
tional linkages, which are often overlooked in models based solely on
spatial distance. By incorporating cluster structures, the model can
better identify channels of spillover transmission that are driven by
functional or economic relationships, rather than mere physical close-
ness. This leads to a more accurate representation of interdependencies
across regions and sectors, and enhances the model's explanatory power
in contexts where cultural or tourism-related dynamics are not spatially
uniform.

6.4. Potential sources of heterogeneity

This subsection investigates potential sources of heterogeneity in the
relationships among the three sectors, the input and output factors, and
the spatial spillover mechanisms. Beyond the heterogeneity already
captured through individual and time fixed effects, we consider the
possibility of heterogeneous relationships among the three production
functions by estimating the system for: (i) geographic macro-areas
(North, Center, and South-Islands of Italy), (ii) ISTAT territorial clus-
ters, and (iii) structural changes associated with the pre-Covid and
Covid/post-Covid periods. For reasons of space, all estimates are re-
ported in Tables B1-B5 in Appendix B.

Table Bl reports the estimates obtained separately for the three
Italian macro-areas. Overall, the results are broadly consistent with
those derived from the full sample, both in terms of signs and
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magnitudes. This alignment is particularly strong for the restaurant
sector and cultural industries. In the accommodation sector, however,
some discrepancies emerge in the Centre, although they do not alter the
main conclusion: sector-specific dynamics remain predominant, and the
productivity of labor and capital is remarkably stable across macro-areas
within each sector.

A second potential source of heterogeneity relates to the ISTAT
cluster classification. Tables B2-B4 show that, across clusters as well,
own-sector-specific dynamics continue to dominate and display patterns
consistent with those obtained for the full sample. Similarly, the pro-
ductivity of input factors is largely stable across clusters. However, some
cluster-specific nuances deserve attention. Within the cultural sector,
areas classified as Engine of Tourism (ET) exhibit modest deviations from
the general pattern: these territories display positive cross-sector asso-
ciations with neighboring areas that materialize with a one-year lag,
whereas in other clusters simultaneous or lagged spillovers tend to be
predominantly negative. In the Accommodation sector, the Cultural
Peripherality cluster shows a slight misalignment with the other clusters
regarding the lagged effects of own performance and that of neighboring
territories, suggesting a negative trend in the hotel sector. This cluster is
characterized by a distinctly labor-intensive production structure (labor
coefficient above 1) and a comparatively weak role for capital (0.17). By
contrast, the Restaurant sector displays the highest degree of homoge-
neity across clusters. Notwithstanding this uniformity, both the Heritage
Potential and the Cultural Peripherality clusters exhibit increasing returns
to scale.

Given that the sample includes the years 2020-2021, we also assess
whether the Covid-19 pandemic introduced structural breaks not fully
captured by temporal fixed effects. Table B5 presents estimates obtained
for two subperiods: 2011-2019 and 2020-2022. While estimates for the
second period may be less reliable (consistent with concerns about the
asymptotic properties of the estimator highlighted by Yang and Lee,
2019), the observed differences are relatively minor. Coefficients
display only slight decreases in magnitude, indicating a general con-
sistency between the estimates derived from the overall sample and
those obtained for the two subperiods.

Overall, these analyses suggest that, although some localized dis-
crepancies emerge across macro-areas, clusters, and periods, the core
relationships identified in the main specification remain robust and

Economic Modelling 162 (2026) 107649
7. Interactions between cultural-tourism clusters

The analysis performed in the previous section was aimed at
assessing the role of agglomeration dynamics on productivity perfor-
mances of cultural and tourism industries. However, to disentangle the
sensitivity of each cluster type to shocks occurring in neighboring
clusters (RQ3), and the effect of proximity between particular origin and
destination clusters on sectoral productivity (RQ4) further analysis are
necessary. Indeed, identifying the sensitivity of areas belonging to a
specific cluster to shocks originating in neighboring territories can be
crucial for understanding how interdependencies between origin and
destination clusters influence productivity dynamics. This approach
enables to detect potential relationships between clusters, highlight
areas that may amplify or mitigate shocks arising from changes in in-
vestment or labor market conditions, identify territories where collab-
orative initiatives could be particularly effective due to shared cluster
affiliation, and offer deeper insights into the strategic relevance of
cluster-based policies for enhancing the performance of cultural and
tourism industries.

To investigate these aspects, we examine indirect input effects
differentiating across areas with different cultural vocations. In Table 5,
we do not distinguish the origin of the shock by cluster type, estimating
the average sensitivity of each cluster to input shocks occurring in its
surrounding areas. Conversely, Fig. 2 disaggregates the analysis by both
the origin and destination of the shock, allowing to capture potential
variations in how different CTCs respond to cluster-specific shocks.

When accounting for the diversity of areas in terms of CTCs, several
differences in the sensitivity of areas with different identity to shocks
can be depicted. Specifically, the Engine of Tourism and Cultural Entre-
preneurship clusters report the greater impacts in magnitude for all sec-
tors and inputs, suggesting their sensitiveness to dynamics in labor
markets and asset investments. This pattern is consistent with the low
endowment of cultural and landscape heritage, combined with the
presence of highly attractive cultural assets in these two clusters. On the
other hand, Great Beauty and Cultural Peripherality clusters appear to be
less affected by external shocks. Great beauty areas, known globally for
their prestigious tourism assets, tend to be less sensible to neighboring
dynamics due to their strong intrinsic attractiveness and self-sustaining
appeal. Conversely, cultural peripheral areas may experience limited

broadly stable across the examined dimensions of potential exposure to spillovers as a result of their geographic and functional
heterogeneity. isolation, which reduces their integration with surrounding economic
dynamics.
Furthermore, distinguishing impacts by both the nature of the origin
Table 5
Indirect input effects differentiating by impacted areas with different cultural vocations.
Short Long
GB HP CE ET cP GB HP CE ET cP
Cult. InLe, 0.139 0.172 0.189 0.175 0.123 —0.084 —0.116 —0.134 —0.124 —0.081
K, 0.053 0.065 0.072 0.067 0.047 —0.032 —0.044 —0.051 —0.047 —0.031
InLy; —0.001 —0.001 —0.001 —0.001 —0.001 0.000 0.001 0.001 0.001 0.000
InLg, —0.005 —0.006 —0.007 —0.006 —0.005 0.003 0.004 0.005 0.005 0.003
Ky, —0.001 —0.001 —0.001 —0.001 —0.001 0.001 0.001 0.001 0.001 0.001
InKg, 0.009 0.011 0.013 0.012 0.008 —0.006 —0.008 —0.009 —0.008 —0.005
Accomm. InLpe 0.111 0.134 0.145 0.135 0.097 —0.071 —0.088 —0.097 —0.090 —0.064
InKpe 0.035 0.042 0.046 0.043 0.031 —0.023 —0.028 —0.031 —0.028 —0.020
InLc, —0.006 —0.007 —0.007 —0.007 —0.005 0.004 0.004 0.005 0.005 0.003
InLg, —0.012 —-0.014 —0.015 —0.014 —0.010 0.008 0.009 0.010 0.010 0.007
InKe, 0.002 0.002 0.002 0.002 0.001 —0.001 —0.001 —0.001 —0.001 —0.001
InKg, —0.004 —0.005 —0.006 —0.005 —0.004 0.003 0.003 0.004 0.003 0.002
Rest. InLg, —0.036 —0.042 —0.045 —0.042 —0.031 0.057 0.066 0.069 0.065 0.048
InKg, —0.017 —0.020 —0.021 —0.019 —0.014 0.026 0.030 0.032 0.030 0.022
InLe; 0.000 0.000 0.000 0.000 0.000 0.000 0.000 —0.001 0.000 0.000
InLy, 0.001 0.001 0.001 0.001 0.001 —0.001 —0.002 —0.002 —0.002 —0.001
InKe, 0.001 0.001 0.001 0.001 0.000 —0.001 —0.001 —0.001 —0.001 —0.001
InKpe —0.001 —0.001 —0.001 —0.001 0.000 0.001 0.001 0.001 0.001 0.001

Notes: Intra-sectoral effects in bold. GB = great beauty; HP = heritage potential; CE = cultural entrepreneurship; ET = engine of tourism; CP = cultural periphery.
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Fig. 2. Indirect impact of input factors between areas with different cultural vocations
Notes: Negative impacts in grey; positive impacts in blue. More intense colour as impact increases in absolute value. GB = great beauty; HP = heritage potential; CE
= cultural entrepreneurship; ET = engine of tourism; CP = cultural periphery. (For interpretation of the references to colour in this figure legend, the reader is

referred to the Web version of this article.)

area of the shock and that of the impacted area we are able to account
also for the possibility that different clusters may generate or transmit
shocks with varying degrees of intensity. This analysis involves the
evaluation of 5 (origin clusters), times 5 (impacted clusters), times 3
(sectors), times 6 (inputs) leading to 450 marginal effect values in the
short and additional 450 in the long run. To facilitate the interpretation
of these results, we present them visually in Fig. 2. In the figure, negative
impacts are indicated with grey shades, while positive effects are rep-
resented using increasingly intense shades of blue. Zero impacts are
depicted in white.

In terms of magnitudes and signs, the results in Fig. 2 closely
resemble the estimates shown in the right panel (Indirect) of Table 4. In
particular, indirect effects are especially relevant for labor inputs and
primarily occur within the same sectors, most notably the cultural
sector, followed by the accommodation sector. These two sectors are
largely shaped by intra-sectoral positive input spillovers, whereas res-
taurants exhibit negative spillovers in the short run for both labor and
capital. However, these effects turn positive in the long run. Considering
cross sectoral impacts, the most relevant effects arise from labor and
capital investments in the restaurants sector, influencing both the cul-
tural and hotel sector with varying magnitudes and signs depending on
the time horizon considered.

However, what is particularly interesting to observe here are the
differences across different LMA typologies, based on the cultural
vocation classification of both the origin and the destination of the shock
or change in inputs. Focusing on cultural vocation typologies, we find
that impacts mainly occur within the same typology of CTC. This result
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may indicate that LMAs with similar cultural vocation are more inte-
grated in terms of production networks, labor mobility, and visitor
flows, which enhances the diffusion of spillovers within, rather than
across, cluster types. Spillovers across different LMA typologies are
primarily observed for labor within the cultural and hotel sectors, and
for capital within the cultural sector. We discuss below the main findings
related to spillovers between LMAs.

First, our results indicate that cultural and tourism industries pro-
ductivity of areas belonging to the Heritage Potential and Engine of
Tourism clusters generate the highest impacts in magnitude (either
positive or negative) to all other areas, likely due to their clear economic
identities. Indeed, heritage potential LMAs are characterized above all
by landscape, natural, and urban endowments, and the presence of ex-
cellences, which in some cases can help shape the image and brand of
the territory even at the international level. Similarly, Engine of Tourism
areas are known for their significant tourism attractiveness despite their
focus on tourism-related aspects other than cultural ones. Therefore, the
nearby presence of these types of areas certainly has meaningful impacts
on the production performance of neighboring territories, with compe-
tition or agglomeration externalities resulting from these poles
depending on the kinds of mechanisms and sectors involved.

Second, we find weak effects between Cultural Entrepreneurship and
Heritage Potential areas, likely due to their completely diverse cultural
endowments. Indeed, while the main resource of the Cultural Entrepre-
neurship cluster is the entrepreneurial component with limited possi-
bilities regarding cultural and landscape heritage, the Heritage Potential
category corresponds to local systems where the richness of artistic,
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cultural, and landscape heritage is not matched by a similar presence of
higher education activities or cultural production. As a result, the
markedly different cultural assets and functional roles of these clusters
may limit the emergence of relevant inter-cluster spillovers.

Third, impacts originating from culturally peripheral areas tends to
be lower in magnitude compared those from other clusters, especially
when directed towards Great Beauty and Cultural Entrepreneurship LMAs.
Moreover, the culturally peripheral category is also the least reactive to
input spillovers originating from neighboring destinations with different
vocations, especially belonging to the Great Beauty and Cultural Entre-
preneurship categories. This finding may depend on the poor level of
endowment and cultural production in these territories, which are
mainly located in internal and peripheral areas and therefore are not
able to exploit agglomeration externalities from attractive poles (ISTAT,
2015). As a result, their low attractiveness and limited cultural pro-
duction hinder both the absorption and the transmission of spillovers,
reinforcing their marginal position within the tourism system.

Finally, rather than acting as sources of spillovers, Great Beauty areas
appear primarily as recipients, showing greater responsiveness to input
investments originating from neighboring clusters with different cul-
tural vocations. This suggests that, although labor and capital in-
vestments within iconic destinations are less likely to impact adjacent
areas, these LMAs are more sensible to receiving spillover effects. This
responsiveness is likely attributable to their rich and diverse tourism
offerings, which enable them to absorb and enhance external demand by
integrating complementary experiences reinforcing their position as
central nodes within regional tourism ecosystems. Overall, this pattern
underscores the structural asymmetry between iconic destinations and
other cluster types, with the former acting as magnets that consolidate
rather than diffuse regional spillover dynamics.

8. Conclusion

In this paper we investigate the impact of CTCs on the production
performances of core cultural and tourism industries in Italy, taking into
account possible interdependencies between the two sectors. The rela-
tionship between the cultural and tourism industry production is
analyzed by means of a system of dynamic spatial panel data models at
LMA-level for Italy in the period 2013-2022. The system incorporates a
novel definition of CTCs in the weighting scheme characterizing spatial
transmission mechanisms, allowing to model sectoral linkages across
areas with varying degrees of cultural and tourism identity and
specialization. Accounting for territories’ cultural and tourism vocation
provides a tool for formulating ad hoc place-based policies tailored to
the specific cluster typology of both the area itself and its neighboring
LMAs.

In terms of productive interdependencies (RQ1), we find that while
the cultural sector positively influences the tourism industry through
capital investments, tourism, and in particular investments in the
restaurant sector, highly contribute to shaping the productive perfor-
mance of cultural firms. For spatial diffusion effects, we find that, while
spillovers mainly occur within the same sector, some inter-sectoral input
spillovers may be observed from capital investments in the restaurant
sector to cultural group (with positive signs) and between the restaurant
and hotel sector (with negative signs).

Regarding the role of CTCs in the understanding of production
linkages (RQ2), our results indicate that incorporating information on
LMAs identity and specialization into the physical spatial weight matrix
enhances both the interpretation of spillover effects and the model's
statistical adequacy to the data. From an economic perspective, this
approach facilitates the consideration of potential production comple-
mentarities and borrowing effects within CTCs, where the concentration
of attractions and services may promote tourist mobility and foster
shared development opportunities.

When considering spatial interdependencies between different clus-
ter typologies (RQ3), we find that mid-tier clusters are more sensitive to
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external shocks, whereas prestigious tourism areas and culturally pe-
ripheral areas are less affected by neighboring dynamics. Differentiating
by origin and destination of inter-cluster spillovers (RQ4), our findings
suggest that the largest impacts originate from LMAs with a strong
tourism orientation and those richly endowed with cultural amenities.
In contrast, the most sensitive LMAs are those that combine notable
tourist attractiveness with still-developing cultural assets, as well as
those distinguished by a renowned cultural production fabric. Periph-
eral areas are those exhibiting the weakest connections with other ter-
ritories, both in terms of the impacts they generate and their sensitivity
to incoming externalities. As a result, they are likely to experience a
widening gap compared to more culturally developed clusters.

Based on our results, some policy suggestions can be sketched. First,
given the robust evidence across all spatial configurations showing that
capital investments in the restaurant sector generate significant positive
impacts on the productive performance of the cultural industry, poli-
cymakers should consider incentives or support measures aimed at
encouraging investments in the restaurant sector. This could include tax
incentives for capital investments or streamlined regulations to facilitate
business growth. Second, policymakers should account for the specific
local and contextual characteristics of each local area, by recognizing
the different capacity of CTCs to generate and absorb spillovers. While
iconic destinations and peripheral areas receive most of the attention in
traditional strategies, it is the “intermediate clusters”, such as Engine of
Tourism and Heritage Potential areas, that often play the most dynamic
and strategic role in shaping spillover patterns. Our findings indicate
that these clusters act as functional bridges between high-performing
tourism poles and more fragile areas. As such, they represent high-
leverage nodes and should be prioritized in territorial development
strategies. Public policies should therefore focus on consolidating the
enabling conditions that allow these intermediate clusters to act as
spillover generators. This includes strengthening their infrastructural
and digital connectivity, supporting integrated governance models, and
investing in capacity building for cultural operators and local adminis-
trations. At the same time, more structurally weak or peripheral clusters
in terms of cultural endowment and production should benefit from
targeted support to better connect with these high-potential in-
termediaries. In summary, a place-sensitive and network-oriented policy
approach, which enhances the connective function of developed but not
fully mature cultural industries, is key to amplifying spillovers, reducing
territorial disparities, and supporting a sustainable and inclusive
cultural-tourism development.

In future developments of this work, other than productivity spill-
overs, efficiency mechanisms should be evaluated by estimating a sys-
tem of stochastic frontier models. This approach, despite complicating
the estimation procedure due to the inclusion of a composite error term,
would allow computing sector and time specific technical efficiency
scores. A further expansion should also encompass modelling the pro-
ductive interconnections with other related economic sectors, such as
transports, entertainment, etc. Finally, from a methodological perspec-
tive, future research should focus on extending recent developments
introduced in the univariate setting, such as spatial clustering tech-
niques and interactive spatial models (see Anselin and Amaral (2024)
and references therein), to systems of spatial panel data models in order
to account for spatial heterogeneity.
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