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1 - Abstract 
 

ENGLISH – The past decades have seen an increasing attention on geographical 

concentration of cultural organizations and culture production. Several studies were 

conducted on cultural clusters with the aim of qualifying the benefits of geographical 

proximity, experienced by the single museum. A stream of study highlights as beneficial 

being connected with other institutions. In this context, the thesis sets the objective of 

evaluating the performance of museums according to their geographical proximity, 

examining quantitatively the effects that have emerged qualitatively in previous literature. 

To test the hypothesis, a sample of state-run museums was selected. The performances 

of museums were examined in relation to measures expressing geographical proximity 

(distance from the museum with greater visibility and number of structures in the 

surrounding area) through the use of Random Forest and Clustering algorithms. The main 

results highlight the obscuring effect that large museums have on nearby small structures, 

indicating the range of action and optimal distance. Moreover, the benefits in terms of 

visibility and activities in the exchange of works of art obtained by museums located in 

areas and cultural centres with multiple structures are confirmed and quantified. 

 

DESCRIPTORS: museums, geographical proximity, performance evaluation, Random 

Forest 
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ITALIANO – Gli ultimi decenni hanno visto una crescente attenzione alla concentrazione 

geografica delle organizzazioni culturali e della produzione culturale. Diversi studi sono 

stati condotti su cluster culturali con l'obiettivo di qualificare i benefici della vicinanza 

geografica riportati dal singolo museo. Un filone di studi ha evidenziato gli effetti benefici 

generati nell’essere collegati con altre istituzioni. In questo contesto, la tesi si pone 

l'obiettivo di valutare la performance dei musei in base alla loro vicinanza geografica, 

esaminando quantitativamente gli effetti che sono emersi qualitativamente nella 

letteratura. Per verificare l'ipotesi è stato selezionato un campione di musei statali. Le 

performance dei musei sono state esaminate in relazione a misure che esprimono la 

vicinanza geografica (distanza dal museo con maggiore visibilità e numero di strutture 

nell'area circostante) attraverso l'utilizzo di algoritmi di Random Forest e Clustering. I 

risultati principali evidenziano l’effetto oscurante che i grandi musei hanno sulle strutture 

vicine di piccole dimensioni, indicandone il raggio d’azione e la distanza ottimale. Vengono 

inoltre confermati e quantificati i benefici in termini di visibilità e attività nello scambio di 

opere d’arte ottenuti dai musei localizzati in aree e centri culturali con molteplici strutture.  

 

PAROLE CHIAVE: musei, prossimità geografica, valutazione delle performance, Random 

Forest 
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2 - Introduction  

In the last decades, the cultural sector have seen an increasing agglomeration of the 

cultural actors. The reasons at the basis of this phenomenon are several, from the 

economic perspective, and the cost-reduction to the objective of improving the valorisation 

of the cultural heritage (Lundberg, 2008). Being clustered together allows the cultural actor 

to share the resources, knowledge and being inspired by the others. A further boost to 

agglomeration stems from the close link that exists between the cultural structures and the 

territorial context where they are located. In fact, it emerged by many Italian regions and 

provinces, the need to create a system of the cultural and touristic resources present in 

the administered territory. Especially, in non-metropolitan areas, where the available 

resources are limited and became crucial to guarantee a more effective and efficient 

promotion and valorisation. This trend is not only the result of an internal strategy to 

improve the performance of museums, but also derives from the change in cultural 

demand. The evolution of the essential characteristic of the visitors has taken an essential 

role in this context. This evolutionary path is easily interpretable according to the new 

trends of consumption, what sociologist define postmodern consumption. The new 

consumer is no longer merely based on the functional and rational characteristics of the 

product or service, but implements his decisions driven by increasingly less concrete and 

more hyper-rational characteristics (Pencarelli & Splendiani, 2011). During the decisional 

process, he takes into account aspects such as feelings, sensory stimuli, emotions or 

experiences (Fabris, 2003).  Moreover, the consumer finds himself having to deal with a 

series of completely discordant realities. Fabris defined the tendency to transform and 

identify his own identity according to the reality in which he finds himself, the so-called 

“Fluid Self” (“Se fluido”). A self that is thus made up of countless different identities that 

take shape in their context of reference. In this context, also the expected experience that 

the post-modern consumer-tourist has visiting a cultural exhibition is evolved hand-in-

hand. The possibility of visit museums, exhibitions, participate in cultural events is a crucial 

factor in the development of the satisfaction of the need to live authentic and unique 

experiences. The consumer search for a service capable to approach him to the local 

community, to get in touch with people, objects, the atmosphere and culture of the places. 

The authenticity and the completeness of the experience became essential to satisfy the 

more complex need of the visitors and to permit his identification in the visited exhibition 

(Fabris, 2003).  This change in the demand side has driven the cultural actors to build up 

a complex cultural offer, built by the producers or self-composed by the visitor, using as a 

support mix more or less integrated of commodities, goods, services, experiences and 

transformations.   The traditional mission of cultural institutes to protect and enhance the 
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cultural goods they contain has evolved in a broader set of objectives, including also the 

preservation, the dissemination of cultural values, the protection of the interests of the 

community, the quality of supply and the cost-effectiveness of management. The new 

complexity in the cultural institution management gave rise to the need for the application 

of a strategic approach typical of service companies. The new challenge coming from the 

new nature of the cultural product highlights the need to "understand" the consumer 

behaviour. Because of these considerations, the agglomeration and the creation of 

networks can be regarded as an organisational response to obtain benefits in terms of 

effectiveness (increase in value for visitors) and efficiency.  This allows each single 

component to reduce the disadvantages deriving from the limited size, obtaining an 

incremental value deriving from the overall relations. This will favour the achievement of 

higher level of efficiency, the reduction in management costs and simultaneous an 

improvement in the quality of the offer. Even at the national level is pronounced the need 

to foster the networking among cultural actors. The interconnection of museums has been 

one of the main objective of the Ministry for Cultural Heritage and Activities, also known 

by its acronym Mibac, the Department of the Government of the Italian Republic. Several 

have been the reforms pushing in that direction. In the context previously anticipated, this 

thesis has the objective of examining how the geographical proximity of museums affects 

their performance. The focus of the analysis is specifically the Italian museum system.  

Interaction, relationship and agglomeration have become central topics in the 

management of museums. Being connected with the right partners and successfully 

coordinate with them is becoming a key success factor to face the increasing complexity 

of the demand side. On this field, the case studies on cultural clusters, local networks and 

cultural districts published in the last decades were several. These studies are mainly 

qualitative and focus specifically on a single reality, evaluating in detail the positive effect 

experienced by museums in the network.  Contrary, this analysis assume a general 

perspective, trying to evaluate these dynamics at national level. Since the study of the 

effects related to proximity is strongly related to network theories, the analysis has been 

organized following a framework (Proximity Framework) that link the geographical 

proximity with the main organizational theories: Museums networks and Museum Cultural 

District. The analysis of the two related theories were used to develop the  main hypothesis 

examined in the quantitative analysis which encompass three areas of museum’s 

performance: the visibility, the efficiency of the human resources allocation and the 

activeness of the museums in artworks exchange activities. The previous cases studies 

highlighted the reliance of the effects experienced in the network with the typology of the 

characteristics of the museums. For this reason, upstream the quantitative evaluation of 

these effects, it was considered appropriate to divide the museums in subsets and analyse 



17 
 

the proximity effect on more homogeneous groups of museums. Hence, the quantitative 

analysis presents in parallel the proximity analysis a data driven approach to subdivide the 

museums in clusters with the most appropriated variables. In all the obtained clusters, the 

relation of the proximity among museums and the three performances has been 

graphically evaluated, developing a forecasting model with the Random Forest technique 

and representing the results on graphs. The results are a first attempt to quantify the effect 

of the agglomerative economies in museum system and provide interesting insights for 

future researches. Among the most interesting discoveries, there are the quantification of 

the obscuring effect that large museums have on nearby small structures and the benefits 

in terms of visibility and activities in the exchange of works of art obtained by museums 

located in dense cultural centres.   

The thesis will be structured as follows: in the first chapters will be provided first a clear 

definition of the type of proximity this analysis focus on and the related theoretical 

framework encompassing theories on museum cultural districts and museum networks. 

Concluded the literature review, the four main hypothesis will be established and an 

exploratory analysis of the dataset will be reported in order to provide a detailed picture of 

the Italian museum system. Thereafter, there will be a detailed proximity analysis of the 

selected sample with the different clustering methods and the summary of the main 

obtained results. 
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3 - Literature review  
3.1 - The concept of proximity 

The notion of proximity is often translated as being situated nearness in space, but it is not 

that obvious.  The concept of « being in proximity» implies social and economic relations; 

it might also mean having a strong complicity with a someone who is geographically 

distant, whether that actor belongs to the same area or the same network of firms. 

Therefore, the term proximity is much more ambiguous than the term localization. The 

concept concentrates in one single term the multiplicity of spatial scales within which 

economic actors and individuals situate their actions.  

With regards this ambiguity, Alain Rallet and André Torre provided an interesting 

classification to explore the notion of proximity that goes beyond the traditional literature 

(Torre & Ralle, 2010). They have retained a simple definition based on a distinction 

between two types of proximity, called geographical proximity and organized proximity 

respectively (Lundberg, 2008). The aspect at the basis of the distinction is the nature of 

the proximity, in specific: 

• Geographical proximity expresses the kilometric distance that separates two 

units (individuals, organizations, towns…) in geographic space. However, it is 

an objective data; its definition is relative. It depends on the means on the 

nature of the geographical distance and the definition of the parameters that 

influence it (km, time, and price). Moreover, it is relative also to the perception 

individuals have of them, for example being near could be conceived differently 

by individuals with different social background.  

 

• Organized proximity is not geographic but relational. By organized proximity, 

it means the ability of an organization to make its members interact. Members 

are said to share a same system of representations, or set of beliefs, and the 

same knowledge. This tacit social relation is called the logic of similarity of 

organized proximity. Two actors are considered as close because they share 

the same system of representations, which facilitates their ability to interact. 

 

The authors provided a grid of analysis of the different models of geographic organizations 

of activities set up on the intersections of both types of proximity (geographical and 

organized).  The matrix is structured to examine the interaction of the two typologies, 

where the rows represent the main factor at the basis of the organization, and the columns 
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are the secondary type of proximity searched by the members.  The table below graphically 

report the interactions. 

Table 1: proximity typologies framework 

 

To approach the framework it is useful to analyse each of the four intersections: 

1. Nothing happens: agglomeration  

This is the case when the economic actors shared only the geographical proximity 

that cannot alone generate synergies and it is unable to create interactions at local 

level. In fact, Geographical proximity facilitates interactions but does not in itself 

facilitate coordination. When geographical proximity only crosses itself, economic 

actors are agglomerated but have no direct relations with one another.  

 

2. Local networks, local systems of production, negotiation mechanisms 

It is the case of the districts and other local systems, where, in order to generate 

interactions geographical proximity must be structured and combined with 

organized proximity.  The situation of geographical proximity constraint is related 

to the presence of support goods, in case of museums, the actors share the same 

local culture (museums cultural districts).  

 

3. Organized Proximity Mobility, temporary interactions 

The bottom left box is the situation when organized proximity network that satisfy 

the temporarily need of geographical proximity through the implementation of 

temporary meetings.  It should be emphasized that the need for geographical 

proximity is generally not permanent, it affects the actors of an organization in 

 Secondary type of proximity searched 

 Geographical proximity Organizational proximity 

Main type 
of 

proximity 
among the 

actors 

Geographical 
proximity  

1 - Nothing happens: 
agglomeration 

2 - Local networks, local 
systems of production, 
negotiation mechanisms 

Organizational 
proximity 

3 - Organized Proximity 
Mobility, temporary 
interactions 

4 - Non-territorial 
networks 
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certain phases of the interaction: the phase of negotiation during a transaction, the 

definition of guidelines and the organizational framework of cooperation, the 

experimental phase of a common research project or to exchange knowledge. 

 

4. Non-territorial networks 

Finally, the last case illustrates situations in which supra-local organized relations 

occur: multi-unit firms, global networks of firms, national or international 

professional communities…. The supports of coordination are the sharing of norms 

and standards or the existence of formal. 
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3.2 - The proximity framework  

Now that a clear classification of proximity has been proposed, the analysis will proceed 

focusing exclusively on the geographical one. The framework reported in the previous 

chapter will be used to organize the analysis of the literature, underling the linkage of the 

different topics with the focus of the thesis.  

 

 

Hence, the review of the literature will cover the first row of the framework analysing the 

effects experienced by a group of actors that are primarily associated by geographical 

proximity. In this perspective, the next chapters will examine two main themes: 

1. The effects related to the pure geographical proximity (1).  

According to the studies exploring the effects of geographical proximity of firms, 

actors tend to concentrate in the same locations to be able to interact and to 

facilitate the coordination. The interaction is frequently indicated as the main 

objective, but there are benefits attributable to the only closeness. The chapter 3.3 

will be dedicated to the analysis of the effects related to a context where actors do 

not coordinate themselves but are simply located in proximity. 

 

2. The characteristics implying both geographical and organizational proximity 

(2), and the related effects experienced by the single actor. 

The collaboration among museums represents an increasingly recurrent organizational 

modality on the part of the cultural offer to achieve important benefits in terms of 

effectiveness and efficiency in a more challenging cultural market. In literature, there is 

abundance of studies characterizing the organizational structures of group of museums, 

 Secondary type of proximity searched 

 Geographical proximity Organizational proximity 

Main type 
of 

proximity 
among the 

actors 

Geographical 
proximity  

1 - Nothing happens: 

agglomeration 

2 - Local networks, local 

systems of production, 
negotiation mechanisms 

Organizational 
proximity 

3 - Organized Proximity 

Mobility, temporary 
interactions 

4 - Non-territorial networks 

Table 2: the positioning of organizational models in the proximity framework 

Museum 
cultural 
districts 

Museum 
Network 

Focus of the 
thesis 
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generally called “museum network”. However, this term is not clearly defined or used in a 

unique way. The framework has the objective of organizing the several typologies of 

network and specify the characteristics that differentiate themselves. It will define two-

macro typologies of   network: Museum networks and the Museum Cultural District.    

 

 

 

The cultural district essentially differs from the museum network and the museum 

system because of the spatial concentration of its museum institutions, the link with 

the social and cultural history of the territory in which it is located and the unitary 

nature of the content of the collections, which, despite their diversity, are the 

expression of the same Inspiring force. The network differs from the district 

because it is an organization generally spread over the territory, composed by 

heterogeneous and non-hierarchical entities, but based on the coordination of units 

of equal value. 

 

In the next chapters (3.4  and 3.5), it will be deepen the literature analysis of the two 

principal models; beside the description of the main typologies the museums cultural 

districts and the more general network of museums, there will be a focus on the effects 

and externalities experienced by the single actors. 

 

 

 

OBJECTIVE 
SPATIAL 

CONCENTRATION 
OF MUSEUMS 

LINKAGE 
DEFINING 

THE 
NETWORK 

ESTENSION 
ADMINISTRATIVE 

STRUCTURE 
OMOGENEOUS 

COLLECTION 

Museum 
cultural 
district 

Align  the 
valorisation 
activities  in 
a territory  

Yes Vertical 
relation  
with the 
territory  

Local  Hierarchy  Yes 

Museum 
network 

Achieve 
economies 
of learning, 
scope and 
scale / 
differentiate 
offer 

Not necessary Horizontal 
relation 
with 
museums  

Local, 
regional 
national  

Distributed or 
hierarchy     

No  

Table 3: Museums cultural district and museum network comparison 
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3.3 - Geographical proximity  

As previously anticipated the first aspect the thesis focus on, are the effects established in 

an ecosystem where actors do not coordinate themselves but are simply located in 

proximity.  Actors tend to concentrate in the same locations to be able to interact and to 

facilitate the coordination, however exist other benefits attributable to the only closeness. 

The possibility to exchange tacit knowledge (Gallaud & Torre, 2005)  is an example, while 

other typologies of knowledge concerning the techniques and competencies available 

(know-who) required a density of face-to-face (F2F) relations between the firms. It has also 

to be considered that permanent geographical proximity produces negative effects seldom 

discussed in literature. In particular, it is the source of conflicts of access to scarce 

resources and conflicts of interests between co-localized actors. The majority of the 

studies conclude that externalities among actors exist and that their geographical 

extension is limited, even if they are more related to the capacity of interacting offered by 

the proximity than the geographical proximity in itself (Lundvall, 1992). For this reason, in 

the next chapters will be deepen the analysis of the different typologies of interaction of 

the firms and the related organizational structures (Cultural districts and networks). A 

different result is obtained in studies that do not quantify the effect of the surrounding 

system of actors on a museum, but instead measure the impact of a single large structure 

on the others. Large-scale internationally famous cultural artefacts, such as the Eiffel 

Tower in Paris or Sydney Opera House operate as central tourist attractions, becoming 

symbols of their respective cities. This huge visibility has an impact on several levels of 

the ecosystem where they are located. A research conducted by KPMG consultants on 

Guggenheim Museum in Bilbao underlined how the structure has a significant positive 

impact on the city due to the museum’s capacity for attracting tourists.  

Figure 1: Guggenheim Museum in Bilbao 
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The consultants analysed the replies of 1,208 questionnaires to visitors held in June and 

July 1998 to identify their origin and motivations. According to the results, 57% of the 

visitors to the Guggenheim travelled from non-Basque territories, and almost 84% 

signalled the Guggenheim as their principal destination. The museum generated a new 

inflow of 97,525 persons of the total 261,383 who visited the Basque Country. In other 

words, visitors to the Guggenheim account for 54% of the growth in tourism experienced 

by the Basque Country and for almost 44% of the growth of foreign inflow. Another study, 

reported in the in book named “Tourism, museums & the local economy: the economic 

impact of the North of England Open Air Museum at Beamish” (Johnson, 1992)  evaluated 

the economic impact, measured in employment terms, of a major tourist attraction in the 

northeast of England, the North of England Open Air Museum at Beamish.  One limitation 

clearly recognized by the authors is that this is only a case study analysis. Attempts to 

generalize in terms of museum financing, objectives, and operations may not be as 

straightforward as the authors suggest, especially internationally where heritage 

attractions, public ownership, and multiple objectives may be less relevant than in Britain. 

The presence in literature on numerous case study on one hand confirms the 

phaenomenon and the impact of these large cultural institutions, however the high 

dependency on the context do not permit to quantify the general effect. 
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3.4 - Museum Network 
3.4.1 - Definition and objectives of museum networks 

To approach the literature about museum networks is essential to define first the objectives 

and the main characteristics of the single node of the network: the museum. Italian 

legislation defines a museum as any "permanent structure that acquires, conserves, 

orders and exhibits cultural goods for the purpose of education and study", included among 

the Institutes and Places of Culture (art. 101 of Legislative Decree 42/2004). However, the 

spectrum of museum’s interests is wider, including in its mission the preservation of the 

museum institution over time, the diffusion of cultural values, the quality of the offer and 

the a more cost-effective management. Literature on the management of cultural 

institutions recognizes the complexity inherent to the museum’s offer and the provided 

service.  According to some authors, the increase in complexity can be attached to three 

fundamental tasks that museums have to implement: the divulgation services, aimed at 

supporting the awareness of the museum's cultural project and the visit to the structure, 

the reception services and the complementary services (Pencarelli, Il Capitale culturale 

Studies on the Value of Cultural Heritage, 2011). In first place, it emerges the need to 

apply a strategic approach typical of service companies. Because of these considerations, 

the creation of museum networks can be considered as an organizational response by the 

actors of the offer in order to achieve benefits in terms of effectiveness and efficiency. The 

network makes possible to achieve objectives in line with differentiation strategies. In fact, 

it is particularly effective for the qualitative and quantitative increase of the offer and for 

the implementation of a differentiated marketing, since the integrated product created in 

this way would be better able to intercept the multiple interests that move the different 

clusters of demand. A good example are the smaller museum organizations located 

outside large urban circuits. In this cases, network can overcome the limitations of the 

small size and implement economically the expansion of the supply system to meet the 

increasingly complex needs expressed by demand that individual peripheral museum 

structures alone would not be able to do. However, there are further different reasons for 

the birth of museum networks, already indicated in the literature on the management of 

cultural heritage, such as the search for economies of scale and variety through the 

sharing of common services, the development of economies of learning and new 

knowledge, greater capacity for fundraising and the condition of complementarity of 

cultural resources (Golinelli, 2008). 

The museum networks are usually localized in the historical urban downtown. Their 

density in itself creates systemic effects that attract visitors and tourists. Several authors 

have indicated the capacity to reach a critical mass and the search of the optimal size as 
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the essential condition for success (Pencarelli, Il Capitale culturale Studies on the Value 

of Cultural Heritage, 2011). However, the high importance attributed to the topic, the 

previous literature contributes with few qualitative studies due to the high complexity and 

the variability of the networks. In most cases, it is the output of an accurate process of city 

planning oriented towards economic valorisation through an innovative network of the 

historical and artistic patrimony of the town. 

 

3.4.2 Typologies of museum network 

 

The perception of the museum as an institute responsible for the organized 'deposit' of 

memory, its analysis and its exhibition for educational purposes has been enriched with 

new values. Nowadays, the museum is the interpretation and communication of the values 

of the territory as a "widespread museum", as well as a territorial stronghold for the policy 

of cultural heritage, production and management centre that binds in the urban and 

territorial context not only to other museums, but also to churches, theatres, libraries, 

squares, etc.. The museum would therefore have the task of re-establishing the link with 

the territory, becoming the cornerstone of much wider itineraries. In this perspective, exist 

four possible strategies (Golinelli, 2008):  

- Museum-square: aligned with the community function of museums, consists in 

providing environments and services for socio-cultural activities freely accessible 

even for those who do not enjoy the visit to permanent exhibitions and equipped 

with information systems that promote the conscious frequentation of the territory. 

 

- Museum-network:  a system for the organization of territorial museums culturally 

and economically indispensable for the effective and efficient functioning of small 

institutes. Each of the museum node establishes a space for the presentation of 

the other members of the network and illustrates the itineraries suggested to reach 

them. 

 

- Museum-territory and museum-reparation: consist in re-contextualizing the 

museum objects with respect to the surrounding physical and historical 

environment of which they are an expression and, consequently, safeguarding the  

cultural heritage, taking into account the entire territory. 
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The main strategies, however have different objectives, take advantage on three main 

factors characterizing the Italian cultural heritage. Chastel defined Italy as a “triple natural 

museum”, where the collection is perfectly integrated in the architecture of the building that 

is characteristic of the city.  Starting form this concept, he developed a 3C model 

expressing the assumption and the potentialities of the Italian cultural heritage. The three 

pillars are capillarity, contextualization and complementarity (Chastel, 1980). 

 

 In particular, the three aspects are described as: 

- Capillarity: large distribution and diffusion of cultural phaenomena in the society.  

- Contextualization: linked to the intrinsic nature of the local Italian museum, which 

are strictly correlated with the culture of the territory, the museums became an 

instrument of access to the culture of the place. 

- Complementarity:  the museum collection in a territory complement each other, 

further enriching the overall cultural offer. 

 

 

3.4.3 - The governance of museum networks 

 

During the past two decades, several museum networks were analysed. These studies 

have a prevalent descriptive nature, focusing on a single network with the aim of evaluating 

Figure 2: 3C model. Chastel (1980) 
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all the factors enhancing it. However, the characteristics of a museums network are 

influenced by the specific context of the local territory. The studies show how museum 

networks represent a potentially effective organizational form for enhancing cultural 

resources able to create value for consumers as well as local stakeholders (Pencarelli, Il 

Capitale culturale Studies on the Value of Cultural Heritage, 2011). To denote, as in many 

cases of business aggregation, the need of a vertical organization for these systems that 

can survive and develop when managed by a governing body capable of guiding the 

network for the purposes of development and long-term success. In many cases, this is 

considered imperative for museum networks in order to create value for both producers 

and consumers of cultural products. However, it is not the only available organizational 

structure. In extreme synthesis, from the point of view of network formation, it is possible 

to place the network organizations within a continuum that sees two opposing situations 

at the extremes (Pencarelli, Il Capitale culturale Studies on the Value of Cultural Heritage, 

2011): 

- Spontaneous aggregation: it is an initiative from below, limited level of 

organizational structuring, not necessarily permanent and characterized by 

logic of self-organization. This perspective involves the aggregation of different 

actors around a project idea for the common management of certain activities. 

- Highly centralized configuration: characterized by a creation of a governing body that 

takes on the management, In this case, the initiative is mainly top down with a high level 

and long lasting organizational structure.  

Considering which organisational architectures to adopt, what role to assign to the 

participating subjects and how to govern the decision-making process, more recent 

publications sustain that the structure of museum systems must be "variable geometry", 

based on the different thresholds of efficiency and effectiveness that characterise the 

various species of processes within the network. 

 

3.4.4 - Evolution of the network  

Golinelli and Barile, who developed the systemic-vital approach, have underlined the 

importance of a central hub or authority in the network (Golinelli, 2008). It describes the 

stages of development of the museum districts and suggests the creation of a governing 

body that guarantees the achievement of the systemic goal through the coordination of 

actors and territorial resources. The presence of a governing body and a platform for 

collaborative relations between the subjects of the network represents the first step 
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towards a common finalisation of the system and the subsequent definition of intervention 

and enhancement policies. The opportunities to increase knowledge depend on the 

existence of compatible and consonant nodes in the network, such as to favour the 

integration between the different organizations (sub-systems) operating in a defined 

territorial ambit (system), so that the final value of the resulting activities exceeds their 

simple sum. 

In this sense, the systemic-vital lens allows to qualify the management of museum 

networks according to various levels of organization and finalization, related to the 

importance of a governing body and to the ability of the system to assume a unitary 

orientation (Golinelli, 2008). In this sense, a system can be qualified as: 

- Embryonic:  it is not possible to identify a governing body capable of 

influencing the behaviour of the subjects of the system 

 

- Vital: systems in which the identity and presence of a governing body in charge 

of guiding and implementing the evolutionary paths of the operating structure 

is clear. 
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3.5 - Cultural District 
3.5.1 - The concept of district  

To define the concept of cultural district, first it is necessary to make a step backward and 

define what a district is. The first typology was the industrial district, an economic model 

born in Italy at the end of the sixties. It refers to a concentration of specialized industries 

in particular localities. It redefined the traditional economic model based on a linear and 

continuous development leveraging on the large vertical integrated companies producing 

mass customized products. In this context, the cultural and communal factors were seen 

mainly as a potential obstacle to the public policies and the socio-economic development. 

Only at the beginning of the seventies, several studies demonstrates how these cultural 

differences of the territories were instead a resource for the spontaneous local 

development (Beretta, Cammelli, & Torre, 2013). It signified an overcoming of the previous 

economic model and a rediscovery of the role of the family, of the small entrepreneurship, 

of the autonomous work and forms of exchange based on the reciprocity. The industrial 

district does not represent a specific local socio-economic reality and therefore it is not a 

simple organizational structure of the production process. It is a social environment where 

the relationship among the interested actors have specific characteristic based on the local 

resources and cultural aspects. In this perspective, the presence of small firms is essential 

to a district, but the presence of many small firms does not itself form a district. In fact, one 

of the most meaningful characteristics of a district is the interdependency of its firms: in 

this type of "industrial atmosphere”, frequent contact favours the exchange of specialized 

inputs; continuous and repeated transactions cause the information to circulate. From the 

past Italian and international experience industrial districts have become a good example 

of sustainable and endogenous growth, although, in the last decade, all the weaknesses 

have started to emerge. It was a district model that during its evolution process gave too 

much emphasis to the intrinsic cultural, social and economic aspects of the territory, 

neglecting the strategic role of the single firms that they should implement anyway inside 

their environment. During the last years it has been undertaken a new path to transform 

the spontaneous development of the district in a more structured and organized one. 

 

3.5.2 Definition of cultural district 

The diffusion of the district model comprehended also the cultural sector, with the creation 

of Cultural Districts, a specific aggregation of actors relevant to culture. Several were the 

proposed definition.  Walter Santagata described Cultural Districts as ‘‘geographically 

clustered networks of interdependent entities defined by the production of idiosyncratic 
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goods based on creativity and intellectual property” (Santagata, 2002).  Similarly, while 

international definitions refer to them as an area of a city, or a neighbourhood, other Italian 

definitions emphasize the relational aspect as a ‘‘mix of top-down planned elements and 

emergent, self-organized activities” (Valentino, 2003).  In the same way of the industrial 

districts, the network responds at the same time to a plurality of objectives, such as the 

increasing effectiveness, enriching the availability and variety of services, and improving 

the efficiency of the cultural offer through network and scale economies.  Moreover, 

cultural districts have a direct effect on the territory improving its attractiveness and the 

quality of its social capital.  

In the last two decades, a debate has emerged on the relationship between culture and 

local economic development. Over the years, economists tried to define the role of cultural 

districts. In general terms, the academic literature has examined cultural districts by 

following two broad directions: one to analyse the relationship between cultural districts 

and local economic development (Santagata, 2002), the second aimed at Mapping and 

classifying the clustering of cultural districts (Cooke & Lazzaretti, 2008) (Lorenzini, 

2011). 

In order to organize the analysis I will follow the proposed division, trying to make order 

and organize the previous literature. Specifically the structure of the next chapters will be 

the following one: 

 

1. The relation between cultural districts and local economic development  

i. strong interventionist hypothesis 

ii. non-exclusive interventionist hypothesis 

iii. weak  interventionist hypothesis 

 

 

2. Mapping and classifying cultural districts 

i. Natural vs Policy  

ii. Evolved cultural district 

iii. Typologies of cultural districts  
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3.5.3 - The relation between cultural districts and local economic development 

To analyse the model of the cultural districts is important to consider a macro perspective 

and define their role in the society. Moreover, the economists have debated about the key 

factors that, mixed with the local resources of a territory, foster the economic development. 

During the last decades, three different positions have emerged (Beretta, Cammelli, & 

Torre, 2013): 

i. Strong interventionist hypothesis 

Following this strand of theories, the cultural district is conceived as the main strategic 

asset of a territory and it has a strategic role in the development of the area.  The policy is 

obliged to plan its own district model starting from the valorisation of its most precious 

resource, defining therefore different characteristics and forms of organisation according 

to the asset to be valorised and the economic context in which it is located. Valentino P.A., 

one of the authors of this theory, underlined the importance of accurate management 

systems for the operation of cultural districts. Due to the strong positive externalities 

generated during the valorisation process, the market format is not sufficient to structure 

the relationships among the actors of the districts and transform them into a productive 

organization. In this context, the cultural district is conceived as a system of relations that 

connects and organize the activities for the valorisation of the different cultural and 

environmental resources, integrating them with the services and offers of the territory 

(transports, infrastructures, hotels, companies in the cultural sector, etc.).   

 

ii. Non-exclusive interventionist hypothesis 

During the nineties, emerged another position in the debate about cultural districts and 

their relation with the economic development. Santagata, resuming the general definition 

of the cultural district, focused on the immaterial condition and the idiosyncratic factors 

behind the organizational structure of the district. These idiosyncratic factors became the 

core part in a cultural district, replacing the centrality of the relationship in Valentino’s 

interpretation. These intangible elements are defined over the years by the cultural links 

present in a local community, which have produced forms of tacit knowledge capable of 

transforming creativity into culture and culture into business services and products. This 

interpretation excludes the existence of a general development process of cultural districts 

and identifies specific identities (industrial cultural district, museum cultural district, etc.) 

based on the intangible elements present in each industry. Therefore, the literature 
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focused on the classification of the various types of cultural district that will be analysed 

later in details. 

 

iii. Weak  interventionist hypothesis 

A third interpretative scheme of the cultural district is based on the recent debate about 

the role of the culture. While the classic viewpoint describes the culture as a potential 

sector that produce economic value, Sacco and Perini proposed a new meaning. The 

culture’s function is the increasing of the creativity of the territory. Integrating the culture 

with the various sectors, it creates new way to generate value and innovate, becoming in 

this way the basis of the value chain.   In this perspective, Sacco proposed a new definition 

of the cultural district, where the role of the public institutions is marginal and the cultural 

district is the output of a process of self-organization that born spontaneously with the 

presence of physical, human and social resources in a specific area.  

 

3.5.4 - Mapping and classifying cultural districts 

The term Cultural District has been used to designate various types of cultural clusters, 

from neighbourhood level  (Stern & Seifert, 2007) to city-wide (Frost-Kumpf, 1998) and 

regional networks (Le Blanc, 2010). Several authors have highlighted the need for greater 

conceptual clarity by making distinctions and classifications of cultural districts.  

 

i. Natural vs policy driven cultural district    

 

Stern and Seifert (2007) pointed out the difference between ‘natural’ cultural districts and 

policy driven ones. They highlighted the existence of one particular kind of network, the 

geographically-defined networks created by the presence of a density of cultural assets in 

particular neighbourhoods. Their classification call these network “natural” cultural 

districts, a term that is both descriptive and analytical (Stern & Seifert, 2007). Descriptively, 

a “natural” cultural district simply identifies a neighbourhood that has spawned a density 

of assets, organizations, businesses, participants, and artists, that sets it apart from other 

neighbourhoods. Analytically, these districts are of interest because of density’s side-

effects. Economic developers note that clusters encourage innovation and creativity, 

pushing, at the same time, a neighbourhood to attract new services and residents.  

Moreover, Natural cultural districts are important for other reasons. First, there is some 
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evidence that this type of clustering has a positive impact on cultural production; artists 

and other cultural entrepreneurs interact, learn, compete, and test out their ideas on one 

another. Second, there is a strong body of evidence that links these concentrations of 

cultural activities with positive spill over effects on the immediate community. Contrary, the 

policy driven cultural district is a network of cultural activities strategically conceived by 

institutions to valorise the resources of a territory. 

 

ii. Evolved cultural district  

 

A further and more recent contribution to the qualification of the cultural district is that 

elaborated by Sacco through the concept of evolved cultural district (Beretta, Cammelli, & 

Torre, 2013). According to the author, the challenges of the knowledge society call for new 

forms of horizontal integration between several sectors, which are different and often 

seemingly distant, but are characterised by strong and often unpredictable 

complementarities in their innovation production strategies. Therefore, the old model of 

the industrial district based on vertical integration on a single product line is no longer 

suitable. In the evolved cultural district the system dimension is even stronger and more 

decisive than in the old industrial district and requires a complex integration between a 

number of actors such as public administration, entrepreneurship, the training system and 

the university, cultural operators and civil society. 

 

i.  Typologies of cultural district 

 After the non-exclusive interpretation of Santagata, with the awareness of the specificity 

of the cultural districts, several typologies were identified and analysed (Santagata, 2002). 

Santagata, the main developer of this line of theories proposed a distinction, grouping the 

cultural districts in four categories: the industrial cultural district (mainly based on positive 

externalities, localized culture, traditions in “arts and crafts”, and consumers’ cultural lock-

in); the institutional cultural district (mainly based on property rights assignment and 

symbolic values); the museum cultural district (mainly based on network externalities and 

the search for optimal size); and the metropolitan cultural district (mainly based on 

communication technology, performing arts, leisure time industries and e-commerce). 
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The industrial cultural district follows the formula which led to the international success 

in the 60's and 70's of the small and medium sized enterprises of the "Third Italy". Industrial 

cultural districts belong to the endogenous growth models based on the presence of small 

firms, and of specific forms or social local regulation. The basic components of this peculiar 

strategy of district building are based on:  

- a local community, which is cohesive in its cultural traditions and in the 

sediment of accumulations of technical knowledge and social capital; 

- a low level of product standardization; 

- accumulation of savings and the presence of strongly entrepreneurial 

cooperative local banking; 

- a bent towards open international markets; 

- public financial support along the entire chain of the creation of value; 

- a high rate of birth of new firms as a result of social capability and interactive 

learning; 

- and finally, the ability to be district minded, to become a local system, and 

to produce positive externalities in the field of design, technological 

innovation, managerial organization, the creation of new products, labour 

market flexibility and commercial distribution. 

Typologies Offered services Model Positive 

externalities 

Protection of the 

knowledge and 

reputation 

Industrial 
cultural district  

Design, fashion 
audio-visual  

Historical-evolutional  Production  Licenses  
Trademark 

Institutional 
cultural district 

Festivals 

Exhibition 

Based on institutions  Production  

Consumption  

Right of origin 

Museum cultural 
district 

Network of 
museums 

Public policy  Consumption  

Network  

Licenses  
Trademark 

Metropolitan 
cultural district 

Theatres, cinemas  

Art galleries   

Public policy  agglomeration  Licenses  Copyright  

Table 4: Typologies of cultural district 
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In economic terms, this means that within an industrial cultural district the costs of the use 

of the market are lower than anywhere else because of the intense creation of positive 

externalities, tacit knowledge, the high rate of innovation, easy networking and the cost-

free diffusion of information.  

The Institutional Cultural District is the second formula to be dealt with. Its essential 

characteristic is its grounding in formal institutions that allocate property rights and 

trademarks to a restricted area of production. These rights take on the meaning of 

community or collective property rights. In this sense, they legally protect the cultural 

capital of a community localized in a given area. Their protection concerns the intellectual 

and intangible components of the culture embedded in the goods and services produced. 

This right is normally established through the setting up of a collective trademark that only 

the local producers can exploit. The content of the goods produced in these districts is 

strictly connected to the local civilization. Furthermore, the economic advancement of 

these products is naturally correlated with the local culture: the more their image and 

symbolic icon is identified with local customs and cultural behaviours, the more they 

seduce consumers (cultural lock-in) and the more their production is fostered. The local 

producers are selfish, rational economic agents, forced to co-operate to make sure that a 

community property right is established. However, the main significance of this right is both 

the protection of the cultural traits of the territory, and the coercive introduction of quality 

standards necessary in order to improve the average collective quality of the product. To 

summarize, the institutional cultural district’s characteristics  are: 

- Creation of monopolistic privilege, due to the rights that permit to increase the 

marginal return. 

- The legal protection and the economic incentives encourages local companies 

to invest in the territory 

- The legal protection and the economic incentives grant a better monitoring of 

the production process and increase the quality of the product. 

 

The third typology underlined by Santagata is the museum cultural district. This district 

is composed around a network of museums or around an art community usually located 

in historical city centres where the density of cultural sites allows the creation of positive 

systemic effects. The main characteristics of museums cultural district are: 

- High concentration of museums 



37 
 

- Strong connection with the social and cultural aspects of the local community  

- Existence of local hierarchies among museums to coordinate a unitary policy. 

 

To conclude, Santagata suggests a new category, the metropolitan cultural district. This 

is the case when the district is assumed to face the decline of the city, defining the road to 

enhance it. Contrary to the institutional cultural district, where the intervention policy aims 

at influencing the spontaneous process of aggregation and governance mechanisms, the 

metropolitan cultural district differentiates itself by an accurate urban planning  capable of 

granting an aggregation of cultural services , such as cinemas, theatres and art galleries 

(Beretta, Cammelli, & Torre, 2013). 
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3.6 - Conclusion of the literature  

To draw the conclusions of the literature review, the typologies of externalities highlighted 

in the previous chapters are reported below, organized following the structure of the 

proximity framework. 

The effect related to the pure geographical proximity can be summarized in: 

1. Fostering the diffusion of the tacit knowledge (Lundvall, 1992) 

2. Increase of the level of competitiveness due to the limited shared resources 

(Saxenian, 1994) 

3. The large cultural institutions have a positive impact on the surrounding ecosystem 

in term of visibility, employment and tourism. ” (Johnson, 1992) 

4. Majority of most important relationships and partnership are established among 

firms located beyond their immediate surroundings (Lundberg, 2008) 

5. The improved communications, transportation and competition would signifies a 

performance-enhancing effects emanating from geographical proximity (Lundberg, 

2008) 

 

As anticipated, these effects are the result of specific case studies, while the literature on 

museums networks and museums cultural districts provide more general studies in 

evaluating the existing externalities in the two organizational structures. In the background 

of the museum network is fundamental achieving an optimal size. Each museum should 

aspire to growth joining other cultural structures in order to reach higher level of efficiency 

in terms of quality of services and level of reputation. In the same way, in museum districts 

the benefits are achieved only if the amount of visitors attracted reach the critical mass, In 

first place, the most visible effect is the increase in the demand for hotel services, crafts 

activities and other cultural services. In this perspective, the creation of positive 

externalities is crucial to the qualitative growth of the museum. 

The main positive externalities underlined in the literature are the following ones: 

1. Network externalities. The high density of museums in limited spaces create 

great number of cultural connections to other museums offering to potential visitors 

a more complete and structured cultural offer (Santagata, 2002). 
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2. Consumption externalities. By definition, consumption externalities refer to the 

increase of utility that a consumer acquires as a consequence of the increase of 

connections. A consequence is the bandwagon effect, a situation where the 

demand of a good increases by virtue of the fact that others consume the same 

good. When the district succeeds in reaching a critical mass, positive tendencies 

are created that encourage a flow of customers (Santagata, 2002). 

 

3. Economies of scale and scope. Reaching an adequate dimension allows the 

achievement of economies of scale and variety. The staff and the collections can 

be managed with more efficiently. In addition, the activities concerning scientific 

and cultural, managerial and technical assistance can be centralized with evident 

cost-saving in term of employment redundancies (Pencarelli, Il Capitale culturale 

Studies on the Value of Cultural Heritage, 2011). 

 

4. Atelier effect: A great number of individuals are trained in the local cultural 

profession, to exceed the labour demand of the district and to make space for new 

entrepreneurial initiatives (Santagata, 2002). 

 

5. Creative product differentiation: Cultural districts accelerate the rate of birth of 

new products and new processes of product differentiation (Santagata, 2002). 

Within the network, also museums enjoy substantial benefits. I have already underlined 

how the district improve the level of efficiency, in term of shared investment and economies 

of scale, but also in effectiveness, improving the quality of the offer. Nevertheless, the 

valorisation attributable to the district could have also drawbacks. The most relevant 

evaluated in the literature is called gentrification. This term was introduced by the English 

sociologist Ruth Glass in 1964 to describe the physical and social changes in a London 

neighbourhood that followed the establishment of a new middle-class social group. In this 

respect, the gentrification is a complex process, or set of processes, which involves the 

physical improvement of real estate, the change in housing management from rental to 

property, the rise in prices, and the displacement or replacement of the existing working 

class population by the middle classes. "These changes are occurring not only in the urban 

periphery, but especially in historic centres and central districts, in areas with a certain 

degree of degradation from a housing point of view and with low housing costs. As these 

areas undergo urban renewal and improvement, they tend to bring in new high-income 

residents and expel old low-income residents, who can no longer afford to live there 
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3.7 Hypothesis development  

Now that it has been explained the reference context about the geographical proximity and 

the related organizational model, it is possible to proceed with the description of the 

analysis. The subject of this study, as anticipated, is the effect of the geographical 

proximity on museums’ performances. Hence, the analysis do not imply a specific 

organizational model, but will focus transversally on the analysis of the externalities 

obtained with organizational structures enabled by the geographical proximity (Museums 

cultural district and local network of museums).  

 Secondary type of proximity searched 

 Geographical proximity Organizational proximity 

Main type of 
proximity 

among the 
actors 

Geographical 
proximity  

1 - Nothing happens: 
agglomeration 

2 - Local networks, local 
systems of production, 
negotiation mechanisms 

 

Organizational 
proximity 

3 - Organized Proximity 
Mobility, temporary 
interactions 

4 - Non-territorial networks 

Table 5: the representation of the hypothesis in the proximity framework 

The objective is twofold: it aims at examining the previous qualitative studies, specifically 

the positive effects obtained by the actors in proximity to others, and second it has the 

objective to quantify these effects.  For this reason, the thesis will analyse the macro 

perspective with the aim of quantifying the effects experienced by museum.  The main 

aspect that will be analysed is the relation between the proximity of a museum with other 

members of the network and the systemic effects underlined in the literature. The 

hypothesis zero is related to the context described in the first quadrant of the framework, 

where museums are located in geographical proximity but do not interact. 

 HP.0 : Largest museums have a positive effect in term of visibility on all the 

surrounding museums  

The reported case studies highlight the overall positive effect that a large 

structure has on the ecosystem. However, their specificity do not permit to state 

the result in the Italian museum system. This hypothesis has the objective to 

explore the enhancing effect (in term of visibility) of famous structures on other 

smaller museums repeatedly highlighted in case studies. (Plaza, 2000) 

Museum 
cultural 
districts 

Museum 
Network 

Focus of the 
thesis 
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Beside the quantification of the effects, three hypothesis gathered from the related 

literature on museums network and museums cultural systems will be revised. These three 

hypothesis are related to the second quadrant of the proximity framework and are 

essentially the relationships between the proximity measure and the systemic effects. The 

shared position emerged in the literature can be summarized as the increase of visibility, 

efficiency and exchange activities of museums inside a museums network or cultural 

district. In specific: 

 HP.1: museums located in high-density areas gain in visibility  

The first hypothesis has the objective of examining an effect underlined in 

several studies, commonly the result of the simply proximity of the structures or 

in specific cases obtained through joined marketing activities.  An example are 

the museum networks reported in the journal “Il Capitale culturale: Studies on 

the Value of Cultural Heritage” (Pencarelli, Il Capitale culturale Studies on the 

Value of Cultural Heritage, 2011). 

 

 HP.2 : museums located in high-density areas have a higher efficiency  

The operational efficiency is one of the main reasons behind the creation of 

networks and it is frequently emphasized in studies and researches, as a result 

of the higher competitive pressure and the capability to implement economies of 

scope (Pencarelli, Il Capitale culturale Studies on the Value of Cultural Heritage, 

2011). This hypothesis aims at evaluating this dynamic in relation to the 

concentration of museums in the area.  

 

 HP.3 : museums located in high-density areas exchanges more resources and 

artworks within the network 

The last hypothesis evaluates the intensification of exchange activities of 

collections (both inbound and outbound loans of collections ) in relation to the 

concentration of museums in the area (Scrofani & Ruggiero, 2013).  

Referring to the analysed population, it has been selected a sample of state-run museums 

on the basis of the availability of data (state museums collect more accurate information 

about the entrances and the cost structure, that are two fundamental data in this analysis), 

that comprehend several areas of museums, from the general characteristic, to more 

detailed information about artworks, management and personnel. The next chapter will be 

totally dedicated to describe the composition and the source of these data. 
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4 - Methodology  
4.1 - Dataset  

Even before providing an overview of the Italian museums, it is essential to describe the 

used dataset. The data come from a statistical survey on museums and similar institutes 

that was carried out by Istat in collaboration with the Ministry of Cultural Heritage and 

Activities and Tourism (Mibact). This initiative was aimed at the construction of a national 

information system on Italian museums and similar institutions. The survey was carried out 

by filling out online questionnaires in electronic format by the managers of each unit on the 

list and involved all institutions, both state-run and private, of different types and sizes, 

open to the public in a regulated way. The Ministry (for the museums it owns) and the 

Regions signing the agreement (for the local museums and museums of local interest), in 

addition to sharing the design of the questionnaire and the information system, have 

played an operational role as intermediary survey bodies, ensuring the coordination and 

control of the survey through their respective structures. The field of investigation concerns 

seven areas: 

1. The characteristics of the museum structures 

2. The type of goods preserved and exhibited 

3. Ownership and management 

4. Human and financial resources 

5. Cultural activities and services for the public 

6. The number of visitors and their composition 

7. Forms of organization in a network and relations with the territory. 

ISTAT conducted the census survey between January and July 2015, administering an 

online questionnaire museums to the directors (or managers) of 6,215 museums and 

similar institutions, of which only 4,976 units were considered eligible, including 4,537 

museums and similar non-state institutions and 439 state institutions directly dependent 

on the Mibact. 

Considering the initial list of institutions, 1,239 units were found to be ineligible or non-

respondent, equal to 19.9%. Of these, the largest share (913 institutions, or 14.7% of the 

units on the initial list) were either disappeared or non-respondent institutions, while the 

units that were ineligible because they were closed to the public in 2015 or were still in the 

planning stage. The completeness of the survey has been considered sufficient.  Based 

on the answers provided, the percentage of partial non-response that is generally 

contained for the key variables (opening in 2015, legal status, management form, number 
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of paying and non-paying visitors, ticketing revenue, etc.), quantifiable at around 5% of the 

units surveyed, while this percentage rises considerably for other less significant variables. 

 

 

Beside the main ISTAT dataset, other information have been added to increase the 

completeness of the data about entrances and geolocation. First, it was integrated a 

MIBAC dataset (ministero dei beni e delle attività culturali) comprehending data about 

the number of visitors in Italian museum in 2017 and the respective revenues. This 

information was already contained in the main ISTAT dataset; however, the low accuracy 

Figure 3: Map of the 4.537 museums included in the ISTAT dataset 



44 
 

of the data forced to restrict the test sample to the state run museums administrated by 

MIBAC. Moreover, the importance of the geocoding of institutes in the analysis has 

required a transformation of the addresses into geocoordinates, implemented with an 

ISTAT dataset adding latitude and longitude of the cities where the museums are 

located. 

 

 

 

 

 

 

REGION  STATE-RUN  PRIVATE  TOTAL  

ABRUZZO  18  103  121  

BASILICATA  15  28  43  

CALABRIA  16  156  172  

CAMPANIA  56  163  219  

EMILIA-ROMAGNA  33  444  477  

FRIULI-VENEZIA GIULIA  14  171  185  

LAZIO  83  265  348  

LIGURIA  9  208  217  

LOMBARDIA  26  383  409  

MARCHE  18  328  346  

MOLISE  12  30  42  

PIEMONTE  16  411  427  

PUGLIA  18  135  153  

SARDEGNA  19  229  248  

SICILIA  -  257  257  

TOSCANA  59  489  548  

TRENTINO ALTO ADIGE  -  189  189  

UMBRIA  13  163  176  

VALLE D'AOSTA  -  84  84  

VENETO  14  301  315  

ITALY   439  4.537  4.976  

Table 6: Distribution of private and state-run museums in Italy 
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4.2- Context: Italian Museums 
Museums overview  

The survey provides a clear overview of the Italian museum system, the context where 

this analysis is located. This chapter is aimed at providing the general characteristics of 

Italian museums, passing through the seven areas of the surveys. Italy's cultural heritage 

includes 4.976 museums and similar public and private institutions open to the public in 

the 2015. Of these, 4.158 are museums, galleries or collections, 282 archaeological sites 

and parks and 536 monuments and monumental complexes. Most of the museums in the 

area exhibits collections of ethnography and anthropology (16,6%); follow those of art 

(15,9%), archaeology (14,7%) and history (11,5%). 

 

Museum distribution  

The data show the great abundance and diffusion of the cultural heritage. Italy has a 

widespread heritage of 1,7 museums or similar establishments every 100 km2 and about 

one every 12 thousand inhabitants. One out of three Italian municipalities hosts at least 

one museum structure. The regions with the most institutions are Tuscany (548), Emilia-

Romagna (477), and Piedmont (427). In the south of Italy, it is concentrated instead more 

than half of the archaeological areas (52,8%), one out of three (32,6%) are in Sicily and 

Sardinia. 
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In addition, the data on visitors is encouraging. In 2015, museums and other exhibitions in  

museums have recorded the record of 110,6 million visitors (+6,4% compared to 2011) as 

follows 59.2 million museums, 11.9 million areas archaeological, 39,3 million monuments 

(53,9 million, 9,5 million and 40,5 million respectively in 2011). Visitors tend to focus on a 

number limited number of destinations; only three regions absorb, in fact, 52,1% of visitors: 

Lazio (22,3%), the Tuscany (20,6%) and Campania (9,2%).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Just over a tenth (10,3%) of the institutions are located in 10 municipalities (Rome, 

Florence, Genoa, Milan, Bologna, Turin, Trieste, Naples, Venice and Siena), where there 

are an average of 51 museums in each city. In particular, in the cities of Rome and 

Florence, capitals of national and international cultural tourism, there are about 200 

museums. Next to the most attractive poles, the territory has a wide and rich endowment 

of places of cultural interest. A considerable percentage of structures (17,5%) are 

pulverised in municipalities with less than 2,000 inhabitants, some of which have four or 

five institutions in their small territory. Almost a third of the facilities (30,7%) are distributed 

NUMBER OF MUSEUMS VISITORS IN 2015 

Less than 500.000 

500.000 – 2.000.000 

2.000.000 – 5.000.000 

5.000.000 – 10.000.000 

More than 10.000.000 

Graph 3: number of museum visitors in Italy in 2015 
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in 1.027 municipalities with between 2.001 and 10.000 inhabitants and 51,8% are located 

in the 712 municipalities of the 10.001- 50.000-population class. 

A cultural offer characterized by small museums  

Therefore, our country is characterized by a highly polycentric museum and a potential 

attraction uniformly distributed throughout the territory, even in marginal areas from a 

geographical and socio-economic point of view. In fact, 40,0% of museums are located in 

the so-called "Internal Areas", made up of peripheral and ultra-peripheral municipalities, 

more than 20 minutes away from a centre for the provision of basic services relating to 

education, mobility and healthcare. The maxi-structures, capable of attracting more than 

500 thousand visitors, represent less than 1% of the total and  are located in a limited 

number of metropolitan areas, but alone attract 38,7% of the public. For the rest, about 

75% of museums are small structures that do not register more than 10 thousand entries 

per year. Very small organisations (with less than 1.000 visitors), which are present in 

smaller urban centres, tend to have modest financial and organisational resources: in 

42,7% of cases, the average staff is just over two people, only 38,9% have a website and 

19.8% access public funding. They are generally owned by municipalities (47.4% of cases) 

or by ecclesiastical or religious bodies (13,9%). In large part (20,8% of cases), they are 

made up of ethnological and anthropological museums that preserve and display 

testimonies and memories linked to the territory and local history. 

 

The structures and collections  

The value of museums is not only represented by their preserved artworks and collections. 

Approximately 71,6% of Italian museums are located in a building of considerable value 

and historical or artistic interest, moreover the 27,2% of the interviewees have stated that 

buildings and collections compete in equal measure to attract visitors and the 19,2% that 

the structures housing the goods are the main attraction for the public.  The Italian museum 

system is mainly composed by small-scale structures, with an average exhibition surface 

of 200 square meter and 200 artworks. An interesting aspect is that the exhibition capacity 

is inversely proportional to the quantity of goods preserved. Museums with a limited 

heritage (up to 100 goods) exhibit more than 95% of the goods, while those with more than 

50 thousand objects are able to exhibit on average only 8% of them. In terms of exhibition 

capacity, only 25,2% of museums claim to have rotated the goods on display to the public.  
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The highest propensity to exchange artworks is found in museums of modern and 

contemporary art (44,3%), as well as those exhibiting collections from the Middle Ages to 

the 1800s, Eastern and Middle Eastern art and for science and technical-industrial 

museums. In general, 33,3% of museums have loaned objects from their collections to 

other institutions to set up exhibitions or shows, even if, it is not common for museums to 

receive (5,3%) or lend (7%) their goods and collections for study or research purposes. 

The reality is even worse that the on described by the data. Unfortunately, a large part of 

the patrimony of goods and collections cannot be consulted through documentary acts, 

nor identified or registered. This aspect is underlined by the scarce organization and 

digitalization of the collections: only 67,9% of museums have inventoried their holdings, 

45,8% have adopted a paper cataloguing and only 37,4% have archived their heritage in 

digital format. 

 

The offered services  

The general picture highlighted by the data shown a large diffusion of traditional services 

related to the onsite visit with an increasing attention on customer experience and loyalty 

programs. More than three quarters of Italian museums implement  traditional information 

supports available to users: in 66,4% of the structures there is a reception point, in 81,1% 

of cases it is possible to find brochures and printed information material and in 76,1% 
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panels and maps are installed that illustrate the paths of visit and captions that describe 

the individual works. Eight out of ten museums offer to the public the possibility to take 

advantage of guided tours and book them in advance (58,7%), just over a third (37,5%) 

offer assistance services to disabled visitors, while only in one fifth of museums (20,4%), 

disabled people can find specific materials and information supports. Largest museums 

are generally focused on loyalty initiatives, the most dynamic, which alone attract almost 

48% of visitors. The cumulative ticket formula is the most widespread offer (24,8%), its 

success it is confirmed by the data about visitors, that in one out of five cases (22,5%) 

purchased an integrated access pass allowing them to visit several establishments. On 

the other hand, remains low the quality of the services related to digital and languages. 

The staff is able to provide information in English in 60,3% of cases. For the French 

language, the percentage drops to 31,2%, for German to 13,5% and for Spanish to 10,4%. 

Exceptional (less than 1%) are the cases in which staff or information material express 

themselves in Arabic, Japanese or Chinese. 

Web and social media  

There are still few museums implementing new digital tools for information and 

communication in all their potential. Even if, more than half of the institutes (57,4%) have 

a website, only 24,8% use newsletters to communicate with their public, only 13,4% make 

a digital catalogue available, the  18,6% of institutes offer free Wi-Fi  while only 6,6% use 
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the Internet to purchase tickets online. It is evident the increasing usage of social media, 

in fact 40,5% of museums are present at least on one among Facebook, Twitter or 

Instagram. While blogs and forums are not diffused (11,1%). 

 

Visitors 

In 2015, Italian museums, monuments and archaeological sites registered 110.567.265 

entrances, with the number of paying visitors estimated at 63,5 million. The flow of visitors 

tends to gravitate around a few places of great attraction; the distribution of presences is 

therefore very polarized. In only three regions is concentrated more than half (52,1%) of 

the Museum public: Lazio (22,3%), Tuscany (20,6%) and Campania (9,2%).   

In general, museums ensure public access for a wide period. The 62,9% of the facilities 

were open to visitors all year round, 12,8% on some days of the week and 15.3% only on 

specific months. Only 6,2% opened their doors at special events. Despite the reduction in 

investments and financial and human resources, more than half of the institutions (52,5%) 

were also opened at night at least once during the year. The first 20 exhibition structures 

for total number of visitors (more than 900 thousand visitors per year), almost a third 

(31,9%) of the entire audience. State museums and similar institutions, which account for 

less than 10% of the total, recall alone 42,6% of visitors: more than 47 million in 2015.  
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The average flow of visitors can be quantified in about 22.000 entries per institute, but the 

territorial differences are considerable. The highest average values are reached by Lazio 

(over 70.000 entrances per institute), Tuscany (over 41.000), Campania (over 46.500); the 

museums of Abruzzo, Molise, Marche and Sardinia, on the other hand, do not exceed the 

average threshold of 7.000 visitors. Further differences can be identified between state-

run institutions, with an average of 100.000 visitors, and non-state institutions, with an 

average lower than 14.000 visitors. As regards the profiling activities of the visitors, only a 

small number of institutions conducted surveys to ascertain the characteristics of their 

visitors, 14,3% carried out systematic monitoring and 42,6% conducted occasional 

surveys.  

 

 

However, museum and similar institution managers estimate that the public of the elderly 

represents 19,9% of the total visitors and that the younger segment (18-25 age range) is 

less than a fifth (14,4%). This aspect can be related to the lack of pricing policies in favour 

of under-25s and to a lack of confidence with the new digital information and 

communication tools. Based on the provided answers, foreign visitors would represent an 

average of 34,9% of the museum public, even if for the 71,3% of Italian museums the 

tourists from other countries would represent no more than a fifth of the public in 2015. 

Economic situation  

Access is completely free in more than half of the places of culture (54,4%). A quarter of 

those have implemented a paid entry configuration (26,1%) do not exceed 10.000 euros 

per year with the revenues of the tickets, while the 8,1%  less than 1.000 euros. 
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Only a hundred institutions, equal to 2,6% of the total, collect revenues greater than 500 

thousand euros.  Approximately 80% of museums with paid entrance organised one or 

more days of free admission: 50% of them granted between 2-10 days a year of free 

admission, while 10% museums organised a single day of free opening during the year.  

Referring about funding, the considerable difference among polarizer institution and small 

institutions creates two different realities. In general, 32,1% of museums receive public 

contributions and funding and 18,5% private grants; however, if we consider the number 

of visitors, structures with less than 1,000 entrances benefit from public financial support 

only in 19,9% of cases, against 37,4% of larger museums with more than 100.000 visitors. 

Only 10,8% of organisations that are less attractive to the public benefit from sponsorships 

and donations. Approximately 13% of small institutions are able to earn other income 

through additional services, bookshops, loans of works, rents, concessions and royalties, 

which instead are included in the financial statements of 38,7% of institutions with more 

than 500 thousand admissions. The 23,9% of Italian institutions (7.1% of public institutions 

and 25,6% of private ones) have their autonomous budget. The 30% declared that ordinary 

administrative costs represent more than 80% of the costs incurred, while 19,7% declare 

that they do not exceed 20% of the total costs. 
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Museum networks  

Considering the high pulverization of the museum offer, composed by modest size 

structures sometimes extremely scattered throughout the territory, a fundamental role for 

the enhancement of cultural heritage is represented by the ability of museum institutions 

to organize themselves in a network, to enhance synergies integrating resources and to 

achieve advantages in terms of visibility and efficiency. In this context, almost the half of 

the Italian museums (45,9%) belong to an organized museum system, allowing it to 

exchange human resources, knowledge and financial resources. The propensity to "create 

a system" is particularly pronounced for public museums, while the vast majority of 

museums and similar private institutes declare that they do not belong to any organized 

system. In organisational terms, there is still ample scope for developing forms of 

integration in the territory.  
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4.3 - Welfare distribution of museums  

What emerges by the first exploratory analysis is the inhomogeneity of the cultural offer in 

term of resources and the attractiveness of the institutions. Few museums in metropolitan 

areas polarize the visitors, in particular the visitors from other countries, while the 

remaining cultural offer is composed by small museums collecting the local culture of the 

territory of origin. In this context is useful analyse the inhomogeneity of the resources, 

using a specific tool to represent it. In economics, the Lorenz curve is a graphical 

representation of the distribution of wealth. The curve is a graph showing the proportion of 

overall wealth (or resources) assumed by the bottom percentage of the population. 

Alongside this graphical representation, has been added a measure of statistical 

dispersion: the Gini index. 

This coefficient can vary from zero, perfect equality, to one, perfect inequality. A Gini 

Coefficient of zero means that everyone has the same welfare and the resources are 

equally distributed, while a Gini index equal to one signifies that a single individual receives 

all the resources. It can be visually identified looking at the area between the actual 

distribution curve and the line of perfect income equality, scaled to a number between 0 

and 100.  In this chapter, using the information contained in the Istat dataset, I will analyse 

the distribution of several resources (visitors, artworks and revenues) representing their 

corresponding Lorenz curve and the associated GI. The first resource is the artworks of 

the museums. In particular, the survey report the number of exposed artworks and the 

ones stored in museums’ warehouses. 

GINI 
INDEX 

0 
PERFECT  
EQUALITY 

1 
TOTAL 
INEQUALITY 

Graph 13: Lorenz curve and Gini index graphical interpretation 
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From the graphs it can be noticed how the exposed artworks are almost equally distributed 

among museums, but if we consider the artworks in museum’s warehouses, the large ones 

stock the largest part of the collection. Precisely, 75% of museums do not have any stored 

artworks and exhibit their entire collection, while only 25% of institutions use warehouses 

to store artworks.   As regards the data about the entrances, the same indicators have 

been calculated on the number of visitors, considering in a further step the typology of the 

visitors (student, group and foreigner).                                                                                     

 

 

 

 

EXPOSED ARTWORKS 

GI = 0.48 

STORED ARTWORKS 

GI = 0.78 

Graph 14: Lorenz curve and GI of exposed and stored artworks 

GI = 0.49 

STUDENTS TOTAL VISITORS 

GI = 0.89 
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The Lorenz curve of the visitors underlines how about the 80% of Italian museums attract 

less than 10% of the total visitors. The polarization of the large museums is evident. These 

main museums, in particular the larger 5%, attract about 80% of the visitors in Italy. 

Concerning the typologies of visitors is interesting to notice that foreign visitors and student 

are almost distributed in the museums whatever the dimension is, while the groups (that I 

suppose are related to organized tour of museums) are mainly related to largest museums. 

 

 

 

 

 

 

 

 

 

The situation of the ticket income reflects the polarization effect previously underlined. 

Only the 60% of museums are able to monetize the entrances related to single tickets, 

while only the larger 40% of museums are able to sell memberships. 

 

GI = 0.90 

GROUPS 

GI = 0.50 

FOREIGN VISITORS 

Graph 15: Lorenz curve and GI of number of total visitors, students, foreign visitors and groups. 

GI = 0.61 

PAYING VISITORS 

GI = 0.75 

MEMBERSHIP VISITORS  

Graph 16: Lorenz curve and GI of the paying visitors and memberships 
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4.4 - Phases of the analysis  
4.4.1 - The framework of the analysis  

In order to organize this part of the analysis it is reported below the general framework 

representing the followed path. In general term, three phases can be identified. First, the 

generation of the social network metrics, the second step concerning the reduction of the 

number of the variables about museums and the clustering of the structure, and the third phase 

Figure 4: Framework of the analysis 
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regarding the plot of the social network metrics respect the analysed resources for each 

identified cluster. 

4.4.2 - The variables 
The first step of the analysis consist in the definition of variables expressing the 

characteristic of the network structure for each museum, the so called “proximity variable”. 

The museums’ proximity has been coded with a linear distance and a  network measure: 

the distance from large museums and the  density of museums in a specific area. 

1. The distance from a large museum 

Another dimension that will be analysed is the distance of a structure from the 

nearest large museum (more than 200.000 visitors per year). In the exploratory 

analysis of the ISTAT dataset, it is clear the difference in term of attractiveness 

between large-size and small-size museums. This variable aims at investigating 

and quantify the effects on a museums located in proximity of a large polarizer 

structure. The distance has been calculated on the entire ISTAT dataset (4.537 

structures) and only in a following step of the analysis the sample will be reduced 

to state-run museums due to the completeness of the data.  

 

 

The threshold of two hundred thousand visitors was selected among several alternatives 

(100.000 - 200.000 – 500.000 – 1.000.000) in order to consider enough large museums 

in the dataset, shortening the distances and focusing on a local ecosystem. 

Figure 5: graphical representation of the variable "distance from large museums" 
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2. The density: calculated as the number of institutes in an area of 13km2. Many 

authors, in fact, underlined how the simple proximity affects the performances of 

the museums, especially in term of visibility. This variable, expressing the number 

of museums in a defined area, aims at investigating this aspect. Operatively, it has 

been calculated counting for each institute the number of museums located in cites 

within a 13-km2 area. Since, the geographical position of museums was expressed 

in latitude and longitudes, it has been selected a squared-shape area of dimension 

one latitudinal minute (1.843 metres) by one longitudinal minute (1.855 metres) 

size. It is important to specify that the used latitudes and longitudes refer to the city 

where the museum is located, hence, this variable aggregate all the museums in a 

specific city under the identical geographical position. This characteristic signifies 

that the proximity attributes is more accurate in cities with a small surface.  

 

To verify the three hypothesis previously reported, the proximity attribute will be analysed 

in relation with three other variables describing the interaction of a museums in a 

network. 

These dimensions have been chosen in order to measure the systemic effects 

underlined in the literature: 

- The visibility : number of visitors per year  

Figure 6: graphical representation of the variable "density" 
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- The efficiency: the number of employees divided by the squared meters of the 

structure 

- The amount of shared resources: the number of exchanged artworks per year  

The literature about museum networks underline the increase of visibility, efficiency and 

exchange activities of the actors inside a network. Hence, the expected correlation of these 

dimensions with the proximity attribute is summarized in the table below.    

 

 

4.4.3 - Dimension reduction and clustering 

The next step of the analysis concerns the selection of the most appropriated attributes to 

create cluster of museums, to face the high inhomogeneity of the institutes. As reported in 

the framework, two approaches have been followed to cluster the museums: 

1. Resource-based clustering: based on the most correlated variables with the 

inspected resource. Considering the high number of variables in the dataset, I have 

conducted two cycles of Random Forest before implementing the clustering 

algorithm. The first aimed at filtering the thirty most relevant variables (always to 

predict the inspected resource) and the second to further reduce the number of the 

variables.  

 

Visibility 

( visitors) 

Efficiency 

( n. of employees/ m2) 

Shared resources 

( P. Exchanged artworks) 

Distance 
from large 
museums  

HP.0 

- 

 
- 

Density 

HP.1 HP.2 HP.3 

Table 7: Summary of the hypothesis 
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2. Generic dimension clustering:  designed to provide a generic subdivision of the 

museums with respect to their dimension that permit a comparison among the 

three analysed resources. While the resource-based clustering consider different 

variables based on the considered resource (visibility, costs or exchanged 

artworks), this clustering is structured on fixed variables expressing the dimension 

of the museum. In particular, the six chosen variables are reported in the summary 

below. 

 
4.4.4 - Plot the results  

The last phase concern the graphical representation of the results. After the clustering of 

the museums, each group is analysed individually, fixing all the variables (except the 

resource and the proximity measure) on the value of the centre of the cluster.  At this point, 

a grid of values covering the range form the minimum value of the density to its maximum 

is created, and, using the model trained on the real value of the density, the prediction of 

the grid is calculated. In the graphs will be indicated with the coloured dot which of the 

predicted value is based on the real dataset.  

Graphs guide:  
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Graph 17: Guide to interpret the results 
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5 - Impact of large museums  
5.1 - Visibility in proximity of Star Museums –Top Correlated 

(HP.0) 

The first hypothesis to be tested involves the effect of the most famous museums on the 

visibility of the surrounding structures. The used proximity measure is the distance from 

the top museums to another structure in the dataset expressed in meters. This measure 

will be analysed in relation to the visibility of museums expressed in number of yearly 

visitors. Following the framework of the analysis, it has been constructed a Random Forest 

model  to predict the number of visitors and the five most correlated variables were 

selected. The choice of the Random Forest technique has been implemented considering 

its high flexibility. The model demonstrated good performances using a small value of m  

(dimension of the tree of predictors in each split) when there is a large number of correlated 

predictors. Below is represented the result.  

The indicator used to select the best trees is the “IncNodePurity”, that is related to the loss 

function (MSE for regression) which by best splits are chosen. Variables that are more 

useful achieve higher increases in node purities. The top five most correlated are:  

Graph 18: ranking most correlated variables to Visibility 
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1. Yearly Gross  Revenues  - (Numeric) 

2. Paying Visitors  -  (Numeric) 

3. Number of groups  - (Numeric) 

4. Number of students - (Numeric) 

5. Surface of exhibition – (Numeric) 

These variables were used to subdivide the dataset in more homogeneous groups and 

analyse the correlation density-visibility more accurately in each cluster. Since the five 

variables were all numeric, it was selected a K-means clustering approach for partitioning 

a data set into K distinct, non-overlapping clusters. To select the best number of clusters, 

the K-means algorithm was implemented several times increasing the number of K and 

plotting the related Within Sum of Squares. The graph below is the output representing the 

WSS. 

The overall accuracy of the clustering is acceptable, but not particularly elevated 

(Between_SS / Total_SS = 56,5 %). The cause is the third cluster that, even though is 

composed by few observations, comprehend larger museums with different 

characteristics. This aspect will be considered in the evaluation of the results, emphasizing 

the low robustness the provided interpretation. Below are reported the size, sum of 

squares and centres of the clusters. 

Graph 19: representation of the WSS for each number of cluster (X) 
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At this point, the analysis proceeds evaluating the relationship distance from large 

museums and visibility in each cluster and interpreting the results. 

Cluster 1: small museums, low revenues and few employees  

The cluster is composed by small museums with average Gross revenues of 7.850 euros, 

3.118 paying visitors per year and about 700 m2 of surface. The negative impact of top 

museums on the smallest structures of the sample is clear. Taking as a basis the average 

number of visitors of museums located at least 15 km far, the obscuring effect of a top 

museum affect the museums located within a circular area of radius 10 km. The maximum 

Cluster 1 2 3 4 

Cluster size 63 6 7 34 

Sum of squares 4.57 12.68 203.35 16.33 

Sum of squares / Size 0.072 2.11 29.05 0.48 

Table 8: Clusters description with most correlated variables in Visibility-Dist. large museums analysis   
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Graph 20: Representation of the relation Nr. visitors - Dist. large museums of cluster 1 
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is reached at the distance of 3-5 km, where museum’s visitors decreases by 22%. The 

graph underlines the presence of an optimal distance from top museums quantifiable at 

10-14 km where museums are positively influenced and attract on average 16% more 

visitors. 

Cluster 2 and Cluster 3: Larger museums in term of surface exhibition (2) and larger 

museums in term of revenues  

The impact of the high visibility of the top museum seems to be positive for these 

categories increasing the number of visitors the large surrounding structures, however the 

low numerousness of the sample do not permit to validate the effect. 

Cluster 4: medium museums in term of revenues and visitors 

The cluster comprehends medium museums with average Gross revenues of 62.291 

euros, 14.893 paying visitors per year and about 2.464 m2 of surface. Looking at the 

graph, is not present a stable section stating the average performance of the cluster. 

However, it is evident how the museums with the characteristics mentioned above and 

located within an 8 km area attract about 14% less visitors than the others located 10-20 

km far. A comparison with further away museums is not statistically significant due to the 

few number of observations in the distance-range 20-40km.  
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Graph 21: Representation of the relation Nr. visitors - Dist. large museums of cluster 4 
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6 - Impact of Density 
6.1 - Visibility - Top correlated (HP.1) 

The first attribute to be examined is the visibility of museums expressed in term of number 

of yearly visitors. Following the framework of the analysis, it has been constructed a 

Random Forest model to predict the number of visitors and the five most correlated 

variables were selected. Below is represented the result. 

 

The five selected predictors with highest IncNodePurity are: 

1. Yearly Gross  Revenues  - (Numeric) 

2. Paying Visitors  -  (Numeric) 

3. Number of groups  - (Numeric) 

4. Number of students - (Numeric) 

5. Number of employees  - (Numeric) 

Graph 22: ranking most correlated variables to Visibility 
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Similarly to the analysis on the impact of large museums, the sample was divided into 

clusters with a K-Mean algorithm. Eight is the selected number of cluster, qualitatively 

decided to reduce the variability of the clustering and to obtain a good accuracy of the 

clusters. 

The subdivision in eight clusters achieved a ratio Between_SS / Total_SS equal to 94.9 

%. A good result, considering that an ideal clustering ensuring internal cohesion and 

external separation reach a BSS/TSS ratio approaching one. In the table below are 

reported the size of the clusters and the centres of the clusters. 

 

 

 

Cluster 1 2 3 4 5 6 7 8 

Cluster size 1 1 44 71 5 6 3 8 

Sum of squares 0.00 0.00 6.40 2.93 10.61 4.76 6.66 3.63 

Sum of squares / 
Size 

0.00 0.00 0.14 0.041 2.12 0.79 2.22 0.45 

Table 9: Clusters description with most correlated variables in Visibility-Density analysis 

Gross_Revenues    Paying_Visitors    Number_groups     Number_students               Number_employees  

 

Centres of the clusters 

 

Graph 23: representation of the WSS for each number of cluster (X). 
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At this point, the analysis proceeds evaluating the relationship density-visibility in each 

cluster and singularly considering the outliers. 

Cluster 1: “Galleria dell'accademia e museo degli strumenti musicali” (museum top 10 

visitors) 

This single museum, that alone represent the first cluster can be considered as an outlier, 

hence is not significant evaluate the density-visibility effect in such a small sample. The 

reason behind such distance from the sample are easily identifiable in the higher revenues 

and number of visitor than the average in the sample. The Mibact confirms in a note the 

excellent results of the museum, which leads the ranking of the most visited museums in 

Tuscany. 

 

Cluster 2: “Galleria degli Uffizi e corridoio vasariano” (museum top 10 visitors) 

 

Figure 8: Galleria degli Uffizi in Florence 

Very similar to the previous case, this structure occupies the second position of the most 

visited museums in Tuscany and it is considered an outlier as well. 

Figure 7; Galleria dell'accademia e museo degli strumenti musicali in Venice 
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Cluster 3: small-medium museums, low revenues and few employees  

The cluster is composed by small-medium museums with average Gross revenues of 

58.450 euros and 14.740 paying visitors per year. The graph underlines how these 

museums benefit from high-density areas. In average, museums with these characteristics 

situated in cities with at least fifty museums have 40% more visitors than similar museums 

located in isolated areas. 

Cluster 4: smallest museums, low revenues and few employees 
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Graph 24: Representation of the relation Nr. visitors - Density of cluster 3 

Graph 25: Representation of the relation Nr. visitors - Density of cluster 4 
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The fourth cluster comprehend the smallest museums in the sample with an average 

Gross revenue of 12.716 euros, 4.315 paying visitors and 8 employees. The correlation is 

still positive, but the magnitude of the effect varies from the previous case. In this cluster, 

is sufficient to be located in areas with at least five other museums to experience a 25-

30% increase of visitors than the isolated ones. Further increasing the density over 18 

museums has a lower effect additionally, increasing the visitor of 7%. 

Cluster 5: large museums with a high number of employees  

The museums in the fifth cluster have in average Gross revenues of 1.200.699 euros and 

157.797 paying visitors per year, 103.000 students and 100 employees. The correlation 

density-visitors is still positive, even if the beneficed effect in term of visibility is weaker, 

due to the higher economic availability that allows the structure to be visible also in isolated 

areas. However, these type of museums experience in average a 10% increase of visitors. 
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Graph 26: Representation of the relation Nr. visitors - Density of cluster 5 
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Cluster 6:  medium museum, low revenues  

The sixth clusters bunch the medium-size museum characterized by low revenues (74.462 

euros) and about 15 employees. Differently by all the clusters analysed, the correlation 

between density and number of visitors in negative, emphasizing the competitive 

behaviour that is established in high-density areas. These type of museums see a 

decreasing of the number of visitors with the increase of the number of surrounding 

museums, which potentially cover their visibility instead enhancing it. The interpretation of 

this phenomenon is that their visibility and the limited economic availability (in specific the 

investment in marketing) of these museums is sufficient to attract visitors in small towns. 

While, a similar museums located in a cultural capital is covered by the offer of larger 

structures that reduce its visibility. The graph shows that a museum with 75 surrounding 

structures in the same city attract 13% fewer visitors than an isolated one. 

 

 

Cluster 7: large museums with few employees  

The low number of observations and their variance do not permit to underline the type of 

correlation analysed in this chapter. 
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Graph 27: Representation of the relation Nr. visitors - Density of cluster 6 
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Cluster 8: medium museum, high revenues 

The last cluster is composed by museum of medium-size with 157.114 euros of gross 

revenues, 39.364 paying visitors and 75 employees. The effect of the proximity is similar 

to the other cluster of medium-size museums (cluster 6), however, the higher revenues 

and economic availability mitigate the obscuring effect of larger museums in high density 

areas, reducing the loss of visitors from 13% to 10%. 

 

- 

 

To summarize, large and small museums experience an increase of visibility with the 

increase of density of surrounding museums, while medium museums have a decrease of 

visibility that is in part compensated in case of medium museums with substantial 

revenues. 
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Graph 28: Representation of the relation Nr. visitors - Density of cluster 8 
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6.2 - Efficiency – top correlated (HP.2) 

The efficiency is the second aspect that has been analysed in comparison with the density. 

The objective is to evaluate the second hypothesis related to the presence of economies 

of learning and scope boosting the efficiency within a network or within an innovative 

ecosystem of actors. As a proxy of the efficiency, it has been selected the number of 

employees on the surface of the exhibition (measured in squared meters). From now on, 

the term efficiency will be used referring specifically to this specific measure.    

In the same way of the visibility, the most correlated variables were calculated using a 

Random Forest model. Below the ranking of the variables: 

Min.            0.0000 

First Qu.     0.0087 

Median      0.0156 

Mean          0.0199 

Third Qu.   0.0229 

Max            0.117 

Graph 30: ranking most correlated variables to Efficiency 

Graph 29: distribution of the 
variable "Nr. Employees / m2” 
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The four most correlated variables with the efficiency attribute are: 

1. Year of opening - (Categorical) 

2. Opening days per year - (Categorical) 

3. Security plan - (Binary) 

4. Typology of the Building - (Categorical) 

Considering the categorical nature of the variables, a different method of clustering has 

been selected: the hierarchical clustering with hamming distance and Ward linkage. 

 

 

The dendogram highlights the presence of two distinct clusters. Due to the typology of the 

variables (categorical), it is not possible to evaluate the centres of the clusters. Hence, to 

describe the two groups, it is reported the corresponding exploratory analysis with the most 

occurring level for each variable. It can be noticed from the table below, that the main 

variable differentiating the two clusters is the typology of the building. Archaeological 

Cluster 1 2 

Year of opening From 1990 1861-1946 

Opening days per 

year 
All year round All year round 

Security plan Yes Yes 

Typology of the 
building 

Archaeological monument, 
church, building of military 
nature 

Palace of historical or 
artistic interest 

Table 10: Clusters description with most correlated variables in Efficiency -Density analysis 

Graph 31: Dendogram representing the distance between the clusters 
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monument, church, building of military nature composes the cluster one, while the second 

cluster entail museums located in palaces of historical or artistic interest. 

Cluster 1: Archaeological monument, church, building of military nature  

 

No evidence of economies of scope and learning effects. The first part of the graph related 

to museums located in low-density areas (density <10) emphasizes the high variability of 

the efficiency, hence other variables impact on this performance. In the remaining part of 

the graph, there is no evidence of strong economies of scope or learning, but the number 

of employees per square meter remains stable to low values. 
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Graph 32: Representation of the relation N. Employees per meter - Density of cluster 1 
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Cluster 2: Palace of historical or artistic interest 

The strong variability that characterizes the first cluster in low-density areas remains, 

however the when at least ten structures are present in the neighbourhood, the situation 

radically changes. Exceeding density =10, the value of the efficiency measure increases   

from 0,01 to 0,02 employees per square meter, underling a positive correlation. The 

analysis confirms that museums located in palaces of historical or artistic interest are less 

efficient   (higher number of employees / m2 required) with the increase of density. This 

effect might be the result of several factors: 

 This type of efficiency is strictly related to internal management  

 The localization of these museums in areas with higher visibility, number of visitors 

and complexity, requires more employees to ensure a satisfactory level of the 

offered service. 

 The higher complexity caused by the visitors and the interaction among museums 

in high-density areas requires the implementation of additional occupations in 

communication activities and administration. 
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Graph 33: Representation of the relation N. Employees per meter - Density of cluster 2 
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6.3 - Exchanging activity –top correlated (HP.3) 

The last aspect examined in the thesis is the activity of exchanging artworks among 

musuems. The underliyng hypothesis states that the museums located in cultural centres 

are more active in exchanging artworks, setting up more temporry exhibitoin.  To measure 

this specific activeness, were selected  two binary variables. The first express if the 

museum  has received artworks on loan for an exhibition (Yes/No) and complementarly, 

the second one, measuring the outgoing activity, express if the museum  has donated 

artworks on loan for an exhibition to another structure (Yes/No).  Both the variables refers 

to the year the survey (2015).  Below is reported the distribution of the two attributes: 

 

The choice of the variables for the clustering phase, was implemented evaluating the most 

correlated ones to the attribute “Received Artworks”. Then the subdivision in cluster was 

maintained to maintain the same clusters and facilitate their interpretation. 

Artworks Donation 

Yes:    88 

No:    89 

Received Artworks 

Yes :    58 

No  :    118 

Graph 34: ranking most correlated variables to Exchange activities 
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The selected variables for the clustering phase are: 

1. Year of opening - (Categorical) 

2. Area of intervention - (Categorical) 

3. Web Catalogue – (Binary) 

In the reported ranking, it is possible to notice that the density occupies the third position 

in the most correlated variables; however, since the density will be explored in the graph, 

it has been decided to not consider it in the clustering.   Considering the categorical nature 

of the variables, has been  implemented  a hierarchical clustering with hamming distance 

and Ward linkage. Two were the selected number of clusters. 

 

 

 

 
 

 

 

 

 

 

 

 

 

In the table are reported the levels of the categorical variables with the highest 

occurrence in each cluster. 

Cluster 1 2 

Size 127 37 

Year of opening 
1861-1959 and 
1980-1990 

1861-1921 and around 
1990 

Area of intervention 
Communication, New 
employees and  mounting 
renovation  

New employees 

Web catalogue  No  yes 

Table 11: Clusters description with most correlated variables in Exchange activities-Density analysis 

Graph 35 : Dendogram representing the distance between the clusters 



79 
 

Cluster 1: museums without a web catalogue   

The first cluster represent the museums without a web catalogue, a section on the website 

dedicated to the cataloguing of the owned collections. The left graph representing the 

inbound flow, shows as the probability of receiving collections on loan in isolated areas is 

tends to zero, while reach 60% in high density areas. As regards the donated artworks, in 

low-density areas (density < 20) there is a high variability, however the probability reach 

90%-100% as soon as the density increases. 

Cluster 2: museums with a web catalogue 

The second smaller cluster entails the museums that have implemented a web catalogue 

on their website. Looking at both the graphs, it is evident that the inbound and outbound 
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Graph 36: Representation of the probability of receiving (Left) and donating (Right) artworks in relation to Density of 
cluster 1 

Graph 37: Representation of the probability of receiving (Left) and donating (Right) artworks in relation to Density of 
cluster 2 
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activities increase substantially. Excluding the density range 0-5, where it is still present a 

high variability, in the remaining part of the graphs the probability of receiving and donating 

artworks is stable to 100%. 

In both the clusters is confirmed the positive correlation stated in the hypothesis three. 

Even if in different measure, in the two clusters the increase of the density signifies an 

increase of the probability of exchanging activities of the museum. Furthermore, the 

analysis underlines the importance of the web catalogue, a characteristic that, however do 

not has a key role in the proximity analysis, is worth a few words about. 

An interesting contribute that explains the importance of web catalogue is a study 

conducted by Barbara Lejeune (2007) named “The Effects of Online Catalogues in London 

and other Museums: A Study of an Alternative Way of Access”. The study, with the 

analysis of web catalogue and qualitative interview of directors of London museums, tried 

to answer to inspect the effects museums can expect from putting a database or catalogue of 

their collection online.  While many museums do provide some sort of catalogue, fearing it will 

reduce visitor numbers, there is still a great deal of doubt as to what are the actual effects and 

how the catalogue is being used.   

The author concluded that, although a more methodological research was necessary to 

understand the visitors’ uses of online catalogues, it can be said that they can have a positive 

influence on museums. In particular, two main functionalities of the web catalogue are interesting 

to support the obtained result: 

 Loans 

When museum professionals prepare for an exhibition, they might use the internet 

to help find objects to borrow from other museums and institutions. Some 

museums in the survey implement a functionality to receive loan requests through 

the online catalogue. 

 Real-Time Visits 

Consulting the catalogue before the visit might have an influence on what objects 

are actually seen. The museum experience might be more structured and planned 

in advance based on the area of interest most visited on the web catalogue. It might 

have a broad effect on the choice of galleries for example. 

Hence, the study provides a useful interpretation about the importance of the web 

catalogue on exchange activities, which is supported by the results of the analysis. The 

second clusters clearly indicates the more active inbound and outbound exchange 

activities of museums implementing this tool. 
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7 - Dimension Clustering 

To further exanimate the hypothesis, the previous analysis has been repeated with another 

subdivision in clusters that entails other attributes that are commonly used in the literature 

to classify the structures by their dimension.  Moreover, the new clustering has the 

objective of examining the proximity effect transversally assuming a different perspective 

from the used data driven approach. Five variables variables concerning the dimension of 

the museums have been qualitatively selected, in specific: 

1. Number of exposed artworks - (Numeric) 

2. Number of employees  - (Numeric) 

3. Number of paying visitors  - (Numeric) 

4. Revenues  - (Numeric) 

5. Total number of visitors  - (Numeric) 

The resulting graph used to select the optimal number of clusters is reported below: 

The selected number of cluster is six. With a ratio Between_SS / Total_SS equal to  89,6%, 

the overall accuracy of the clustering is acceptable. In particular, the two clusters with the 

higher numerousness obtain good results in term of Sum of squares on size, which 

indicates that the two groups of observations are particularly concentrate near the centre.  

Below is reported the descriptive analysis of the single clusters: 

Graph 38: representation of the WSS for each number of cluster (X) in the dimension clustering 
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  Centres 

 

The clusters number two, five and six are considered as outliers. These observations are 

specific large museums already emphasised in the previous analysis such as the 

museums “Galleria dell'accademia”,”Museo degli strumenti Musicali di Firenze” or 

“Galleria degli Uffizi e Corridoio Vasariano”. In addition, the third cluster will not be 

graphically represented, because its low numerousness would not ensure a solid basis for 

interpretation. Hence, the next paragraph will be dedicated to the exploration of the two 

main clusters, retracing the proximity effect analysis to validate and summarize the 

dynamics previously highlighted. On the left side will be represented the cluster number 

four, that for simplicity will be named the cluster of small museums, while alongside  on 

the right will be reported the cluster number one, composed by medium-size museums. 

 

 

 

 

 

 

 

 

 

Cluster 1 2 3 4 5 6 

Cluster size 38 2 8 69 1 2 

Sum of squares 12.95 9.58 24.23 6.29 0.00 8.97 

Sum of squares / 
Size 

0.34 4.79 3.02 0.09 0.00 4.48 

Table 12: Clusters description with dimension variables clustering 

              Exposed artworks                              Employees   Paying visitors                 Revenues    

Cluster 4 

Small Museums  

Total Visitors: 15.289 

Paying Visitors: 7.212 

Yearly Revenues: 24.850 € 

Employees: 9 

Nr. Artworks: 1222 

 

Cluster 1 

Medium Museums  

Total Visitors: 60.746 

Paying Visitors: 32.234 

Yearly Revenues: 149.699 € 

Employees: 32 

Nr. Artworks: 3009 
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Visibility in proximity of Star Museums - Dimension (HP.0) 

The dynamics highlighted with the top correlated approach are still visible in the graphs. 

Within a circular area of 10km radius, the obscuring effect is evident in both the medium 

and small museum clusters. The negative impact of the large museum in this area is 

quantifiable as a drop in the number of visitors of about 20% for small museums, and 25% 

for medium museums. On the other hand, in both graphs exist a circular crown of radius 

10 -12km where the number of attracted visitors has a peak. This zone is interpretable as 

the optimal distance from large museums to undergo an enhancing effect always in term 

of number of visitors. 

 Visibility – Dimension (HP.1) 
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Graph 39: Representation of the relation Nr. visitors - Dist. large museums of small (left) and medium-size (right) 
museums 

Graph 40: Representation of the relation Nr. visitors - Density of small (left) and medium-size (right) museums 
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Evaluating the number of visitors with respect to the number of museums in the 

surrounding area underlines the positive correlation existing between the two attributes. 

This dynamic is visible in both the graphs. In the clusters of small museums, the real observations (coloured 

dots) are concentrated within the 0-12 density range where there is a 30% increase of visitors. As regards the 

medium cluster, the more concentrated and significant region of the graph is the 0-50 density range. In this 

area is still visible a slight positive correlation, even if the increase of visitors is lower (about 7%). This effect 

is substantially different by the results obtained in the top correlated clustering due to the different subdivision 

in clusters. The previous clustering distinguished the medium museums in a cluster with a significant positive 

effect and other two clusters with a negative correlation.  In the dimension clustering, since all these subgroups 

are aggregated in a unique cluster, the two different behaviour compensate each other. 

  

Efficiency - Dimension (HP.2) 

The analysis of the efficiency considering the museum dimension reveals a different result. 

The top correlated clustering highlighted the importance of the typology of structure, 

excluding the existence of learning or scope economies. This new clustering by dimension 

underlines how the number of employees per square meter remains constant for all the 

small museums, while it is present a slight decrease of the value in the cluster of medium 

museums. This effect might be generated by an increase of efficiency due to improved 

management in high-density areas or sharing activities by museums. Another 

interpretation was the possibility that structures with the higher surface of exhibition might 

be concentrated in high-density areas, decreasing the value of the indicator, however a 

further analysis denied this hypothesis.  
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Graph 41: Representation of the relation Efficiency - Density of small (left) and medium-size (right) museums 
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Activity - Dimension (HP.3) 

The result of the dimension clustering highlights the high variability of each cluster that do 

not permit to quantify with precision the evaluated dynamics. However, in the perspective 

of the hypothesis three it is evident in the graphs the positive correlation between the 

density and the exchange activities. The cluster of medium museums have on average 

higher probabilities to implement both inbound and outbound loans. In particular, this 

difference is more pronounced in the activities donation of collections, where the 

probability in the medium cluster, excluding the isolated structures, reach immediately 

100%. 
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Graph 43: Representation of the relation P. Received artworks - Density of small (left) and medium-size (right) museums 

Graph 42: Representation of the relation P. Donated artworks - Density of small (left) and medium-size (right) museums 
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8 - Discussion  

Downstream of the evaluation of the single clusters, retracing the analysis with different 

clustering and perspectives, it is essential to resume the results considering the four basic 

hypothesis. The validation of the hypothesis takes into account the alignment of the results 

of the two different clustering (top correlated and dimensional). In particular, the HP. will 

be confirmed if the outputs of the two methodologies are in agreement and support it, 

highlighting a particularly visible dynamic in the data.  Similarly, a hypothesis will be 

disproved if the two outputs of clustering analysis have disconfirmed it.  Below, will be 

summarized the discussion of the type of correlation described in the hypothesis, while the 

quantification of the effects will be treated in the following chapter. 

HP.0: Largest museums have a positive effect in term of visibility on all the surrounding 

museums  

 

The case studies reported in literature highlighted the overall positive effect that a large 

structure has on the tourism sector. However, this enhancing effect of famous structures 

on the surrounding structures has not been supported by the data. The analysis reveals 

the existence of a positive correlation between the two variables and the polarization of 

the visitors by these large structures.  The strong alignment of the results of the two 

different methodologies confirms the robust dynamic in the data and permits to disprove 

the initial hypothesis. 

 

 

 

HP.0 
Correlation 

affirmed by the 
HP 

Top 
correlated 
Clustering 

Dimension 
Clustering 

Overall  
result  

Visibility -
Distance 
from large 
museums  

 

Disproved in 

all the 

clusters. 

Positive 

correlation  

undelined 

Disproved in 

all the 

clusters.  

Positive 

correlation  

undelined   

 

 
HP  

DISPROVED 

Table 13: Hp.0 summary of results 
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HP.1: museums located in high-density areas gain in visibility  

 

This hypothesis has the objective of examining an effect underlined in several studies, the 

increase in visibility as the result of the simply proximity of the structures or in specific 

cases obtained through joined marketing activities.  Here again, the strong alignment of 

the results permits to confirm the hypothesis and the positive correlation among the 

visibility and the density (number of museums in the area). All the clusters support the 

hypothesis, except a restricted cluster of medium museums that presents a negative 

correlation.  

HP.2: museums located in high-density areas have a higher efficiency 

  

The operational efficiency is one of the main reasons behind the creation of networks and 

it is frequently emphasized in studies and researches. This hypothesis has the objective 

to evaluate the presence of economies of learning and scope in high-density areas. To 

HP.0 
Correlation 

affirmed by the 
HP 

Top 
correlated 
Clustering 

Dimension 
Clustering 

Overall 
result 

Visibility - 

Density 

 

Positive 

correlation 

confirmed in all 

the clusters, 

except 

medium-large 

museums  

Positive 

correlation 

confirmed in all 

the clusters  

 
 
 

HP 
CONFIRMED 

Table 14: Hp.1 summary of results 

HP.0 
Correlation 

affirmed by the HP 

Top 
correlated 
Clustering 

Dimension 
Clustering 

Overall 
result 

Visibility – 

Efficiency 

 

High variabilty 

and positive 

correlation 

(decrease 

efficeincy) in 

specific 

typologies of 

structures 

High variability 

and confirm of 

negative 

correlatoin 

only in the 

cluster of 

medium size 

museums   

 
 

NOT 
POSSIBLE 

TO 
CONFIRM/ 
DISPROVE 

THE HP 
 

Table 15: Hp.2 summary of results 
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notice that the variable “number of employees per square meter” is a measure of the 

inefficiency of the structures, hence the more efficient museums are characterized by 

lower values. In the analysis, emerges a high variability of the results, meaning that there 

are other factors affecting the efficiency that were not considered. The two methodologies 

define totally different clusters and correlations. Hence, the strong dependency of the 

results on the perspective assumed by the clustering do not permit to confirm or disprove 

the analysis.  

 

HP.3: museums located in high-density areas exchanges more resources and artworks  

 

The last hypothesis evaluate the intensification of the organizational activities allowing the 

set up of temporary exhibitions and the exchange of collections. In this case, the analysis 

confirm the positive correlation. The probability of exchanging activities increase in all the 

evaluated clusters with the increase of the density. The robustness of the results allows to 

confirm the initial hypothesis.  

 
 
 
 
 

HP.0 
Correlation 

affirmed by the 
HP 

Top 
correlated 
Clustering 

Dimension 
Clustering 

Overall 
result 

Shared 

resources  – 

Density 

 

Positive 

correlation 

confirmed in all 

the clusters 

Positive 

correlation 

confirmed in all 

the clusters 

HP 
CONFIRMED 

Table 16: Hp.3 summary of results 
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9 - Conclusion 

After having analysed in detail the individual steps of the framework, it is necessary to 

draw the conclusions and provide the main results and limitations emerged in the analysis. 

The thesis presented results that reinforce the common view of the previous studied that 

agglomeration economies are an important force affecting culture production, providing a 

first quantitate endeavour to measure these effects. Even more interesting, are the 

underlined limitations behind the effects in agglomeration economies, that impact in 

different measure on the various typology of museums. Not all analyses have led to 

concrete results. The most critic area was the evaluation of the efficiency. Examining the 

number of employees per square meter in relation to the concentration of the museums in 

the surrounding structures. The results were clearly affected by a high variability, but the 

main limitation was their strong dependency to the selected variables in the clustering 

phase. The first methodology (clustering with the most correlated variables to the 

efficiency) highlighted the importance of the typology of the building; in particular, 

museums located in palaces of historical or artistic interest are less efficient with the 

increase of density. While the second clustering, considering mainly the dimension of the 

structures and  the number of visitors, reported an opposite result. In this case, the 

efficiency increases in denser areas for the cluster of museums with a medium-high 

number of visitors. The conflicting results leave questions and ideas that the thesis wants 

to provide for future studies, such as the adequacy of the measure “number of  employees 

per square meter” to  evaluate the efficiency of a museums or the further exploration of 

the dynamics intervening among efficiency, dimension of the museums and number of 

visitors. 

The first main result derives from the analysis of the visibility of museums (expressed as 

the number of yearly visitors) in relation to the distance from a large museum. Previous 

studies reported the benefits generated by the presence of large-scale famous cultural 

artefacts, operating as central tourist attractions, which increase the flow of tourists and 

the visibility of the area. In this perspective, the analysis focused specifically on the 

evaluation of the impact of famous museums of smaller actors. The results revealed the 

strong competitive pressure and the cannibalization of the visitors of the large structures. 

Both the methodologies of clustering confirm the lower number of visitors of small and 

medium-size museums in their proximity. This effect, that obscures the visibility of 

surrounding structures, affects the small museums located within a circular area of radius 

10 km. The maximum impact is reached at the distance of 3-5 km, where museum’s 

visitors decreases by 22%. As regards the medium size museums is highlighted the same 
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dynamic in the surrounding area, but with a different range and intensity of the impact. In 

specific, for medium museums, the radius of the circular area reduces to 8 km and the 

reduction of visitors is around 14%. A further result in the analysis of the small museums 

cluster revealed the presence of an area where the number of attracted visitors is higher 

than the average. This zone is interpretable as the optimal distance from large museums 

to undergo an enhancing effect and it is quantifiable in a circular crown of radius 10-12 

km. 

 

A second important result emerges in the analysis of the visibility in relation to the number 

of museums in the surrounding area. It confirmed the positive correlation among the two 

variables and the beneficial effect on visibility experienced in large cultural centres. In the 

small museum clusters, is sufficient to be located in areas with at least five other museums 

to experience a 25-30% increase of visitors than the isolated ones. Further increases of 

the density over 18 museums has a lower effect additionally, increasing the visitor of 7%. 

As regards the medium cluster, it is still visible a slight positive correlation, even if the 

increase of visitors is lower (about 7%). The second clustering further explores the subset 

of medium-size museums, distinguishing the structures with 30.000 – 45.000 yearly 

visitors in a cluster with a significant positive effect and other two clusters with structures 

attracting 75.000 – 65.000 visitors revealing a negative correlation. This negative impact 

on visibility, quantified in the analysis as a decrease of yearly visitors, suggests how the 

structures with that inflow are disadvantage when are located in large cultural capital. The 

reason behind this effect might be related to their significant visibility and economic 

resources that permit these museums to attract visitors in smaller cultural centres without 

being obscured by the most famous museums. 

Figure 9: Obscuring effect of large museums on small (left) and medium museums (right) 
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The last findings concerns the analysis inspecting the activeness of museums in 

exchanging activities in relation to the density (number of museums in the surrounding 

area). It confirms that in cultural cities the museums are more active in donating and 

receiving artworks. The results show as the probability of receiving collections on loan in 

isolated areas is tends to zero, while reach 60% probability in high-density areas. As 

regards the donated artworks, in low-density areas (density < 20) there is a high variability, 

however the probability reach 90%-100% as soon as the density increases. To denote the 

choice of the most correlated attributes to the collection exchange activities reveals the 

importance of the web catalogue. The smaller cluster concerning museums that have 

implemented a web catalogue on their website have substantially higher probability to 

perform inbound and outbound activities increase substantially. Excluding the isolated 

museums where it is still present a high variability, in the remaining part of the graphs the 

probability of receiving and donating artworks is stable to 100%. 
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