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1 Socio-economic value of cultural goods 

The main objective of this chapter is to evaluate, in economic terms, the effect of introducing 3D 

printing technology into museums; specifically, if the technology is designed to attract blind and 

visually impaired visitors. Museums, often referred to as guardians of heritage and culture, are 

entrusted with the task of conserving cultural heritage of people for the purpose of education, study 

and enjoyment. According to ICOM (International Council of Museums) 

“A museum is a non-profit, permanent institution in the service of society and its 

development, open to the public, which acquires, conserves, researches, communicates 

and exhibits the tangible and intangible heritage of humanity and its environment for 

the purposes of education, study and enjoyment.” 

Given the fact that they are usually non-profit institutions, and very often investments in museums 

and their activities are funded by public subsidies or private donations, assessing the intrinsic and 

economic value activities carried out by museums often plays an important role. Since museums 

constitute one of the core activity in the cultural goods sector, policy decisions regarding investments 

in new technology as well as maintenance of the museums are guided by the value of protecting 

cultural heritage as well as importance of developing a framework where cultural goods are accessible 

to wider spectrum of the society.  

In this context, it is necessary to address the concepts that guide valuation of cultural goods, and their 

policy implications in cultural goods sector. Since early nineteenth century, culture has been used to 

encompass intellectual and spiritual development of a civilization as a whole. The definition of culture 

that has a more functional use in current literature, includes in a very broad sense, activities 

undertaken in the field of intellectual, moral and artistic aspects of human life as well as products of 

such activities. Thus, it can be said that the culture is defined by the characteristic of its outputs (goods 

and services) and its creators. 

Throsby proposes a definition of cultural activities as being those:1 

 Involving some form of creativity in their production;  

 Concerned with the generation and communication of symbolic meaning;  

                                                           

1 Throsby, David.2001; Economics and Culture, Cambridge: Cambridge University Press. 

Throsby, David. 2008; ‘Modelling the Cultural Industries’, International Journal of Cultural Policy 14(3), pp. 217-232. 
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 And, whose output embodies, at least potentially, some form of intellectual property. 

In a study carried out for the European Commission2, the cultural sector was defined within two 

categories: 

 Non-industrial sectors that include non-reproducible goods and services that are meant for 

one-time, on the spot, consumption (art and craft fair, exhibition, concert). They are usually in 

the field of visual art (paintings, sculpture, craft, etc.), performing art (opera, theatre, dance, 

circus etc.) or heritage (museums, heritage sites, archaeological sites, libraries and archives; 

 Industrial sector that produces cultural goods meant for mass consumption such as films, 

videos, books etc. 

Core cultural goods, in this case, applies to all goods and services in the activities in the arts, and 

heritage spaces. The following figure divides the core cultural activities into three categories; and 

understanding the socio-economic characteristics of these goods and policy implications thereof are 

the main objectives of this section. 

Figure 1: Core Arts fields 

 

Source: Economica, 2016. 

Capturing the statistics of the cultural sector where the core activities usually fall well outside the 

boundaries of economic approach to valuation is often a daunting task, and methods to measure value 

of cultural goods vary across the globe. This is mainly due to the fact that the economic valuation of 

cultural goods differs from classical market valuation in sense that these goods encompass much 

broader notion of value than national accounts definition. Valuation for cultural goods, therefore, must 

take into account: 

 The effect these goods have on the indirect/secondary benefits to the society such as 

preserving heritage; 

                                                           

2 Cf. KEA European Affairs (2006). 
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 Value created by preserving heritage sites, art and culture causing transfer of benefits for 

future generation. 

 The benefits that accrue to the society as a whole, when the city or country with heritage sites 

and art in display attracts tourism that contributes to the economy. 

Valuation of cultural goods has become an important concept in recent years as the potential 

contribution of the cultural sector to the GDP is necessary to influence how the governments formulate 

policy to support this sector. It is often the case that public policy is derived from economic 

implications, and therefore, policy regarding cultural goods will depend, in a general sense, on 

relationship between economic valuation and cultural activity carried out in a society. However, 

economic valuation of cultural goods, as it was pointed out earlier, need to focus on both direct 

economic benefits emerging to individual entities involved in producing and propagating cultural 

goods and services, as well as associated benefits to the related socio-economic sectors so as to fully 

reflect their importance to the society. 

Figure 2: Cultural goods and their effects 

 

Source: Economica, 2016. 

For example, the goods and services such as art and craft products, cultural events (concerts, 

exhibitions) result in income and employment for those involved in producing the art, craft and music 

as well as all other ancillary goods and services that are used as intermediate inputs to these activities. 
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Apart from obvious economic impact, these activities encourage training and education in art and craft 

field and stimulate sectors where cultural goods are used as inputs such as recording, IT etc. 

In case of goods and services that fall within the non-marketable heritage goods sector on the other 

hands, the problem of valuation is more complicated as these goods and services are not traded in the 

market, the main economic measurement techniques fail to reflect the true value of such goods and 

services. In last two decades, there has been several research papers to assess economic value of 

cultural goods. Instead of supply driven approach to valuation, a consumer oriented approach has 

gradually taken hold. 

The standard economic approach for consumer oriented valuation assumes that the demand for a 

good depends on the utility derived by the individuals from consumption of the particular good or 

service. The benefit (utility) is defined as the increment to human well-being and the measurement of 

this is defined by the amount that the individual is willing to pay for this benefit. Consumers buy a 

product when the market price is less than equal to the maximum willingness to pay for the product. 

Given the particular attributes of cultural heritage goods: 

 Goods such as heritage sculpture and buildings are non-exclusive in their consumption; In 

other words, left to the market forces alone, these types of goods may suffer from under 

provision (or may stay uncared for) as each consumer can free ride off the other. This results 

in a market valuation far less than the aggregate of utility based on individual valuation of 

these goods. 

 Externality benefits that spill over from one generation to another are generally not reflected 

while private individuals make decision to consume such good. 

Under such conditions, market forces do not reflect fully the welfare derived from consumption of 

these goods, thus, leading to market failure which is typical in case of public goods. Since the market 

forces are not sufficient to determine efficient price, and hence, the supply of goods with externalities, 

the policies to ensure sufficient provision falls into public domain. Thus, policy making organs who are 

generally in charge of maximizing social welfare need to take into account alternative methods to 

ensure preservation of cultural goods and their supply across their citizens.  

In this context, it is evident that the total economic value of culture should be derived based both on 

market transactions as well as non-market social benefits. Since assessing socio-economic value of 

cultural goods is rather difficult, and often exceed their overall costs and income generated through 
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them, there are various methods that are used to theoretically determine optimal supply through 

external intervention (i.e. government subsidies, sponsorships from philanthropic societies etc.).  

Judging the value of such goods is fraught with difficulty, and even more so, if these valuations serve 

as the basis for policy guidelines to justify public intervention that is necessary to maintain, preserve 

and conserve heritage goods. As we have seen from the discussion above, economics of culture needs 

to be handled carefully in view of its complex nature and the socio economic role it plays in a society. 

In recent years, several methods have emerged, and we will proceed to describe the two most 

common ones in following sections. 

1.1 Impact analysis 

Economic impact3 analysis provides a rule based and precise measure of economic activity generated 

by production of any particular goods and services. In other words, impact analysis with respect to any 

productive process seeks to quantify the economic activity generated in the local market as a result of 

the production.  

The phrase “economic impact”, when applied to culture has two different interpretations;  

 First arises when the impact relates to a museum, an event or a festival. In this case the impact 

is defined as the amplitude of the effect in terms of income and employment in the 

surrounding area. Such an analysis bases its calculations on the difference between situation 

with or without the heritage institution or the event. However, this method is often imprecise 

as it is dependent on a hypothetical situation and is prone to be misused by various advocacy 

groups. 

 Second interpretation relates to a much broader impact in the sense it calculates economic 

contribution in terms of level of output, employment, export etc. Within this framework, an 

attempt is made to quantify the economic activity generated in the local economy in terms of 

employment in the base industries (in this case, cultural industry under study) and increased 

employment and revenues are generated from larger domestic deliveries to the base industry. 

                                                           

3 Cf. Tuck F. and Dickinson S. (2015). 
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Figure 3: Process impact analysis 

 

Source: Economica, 2016. 

This amounts to measuring economic activity that takes place as a result of the decision to host a 

cultural event, providing and/or maintaining museums, libraries and heritage sites. This encompasses: 

 Direct impact: Income and employment generated by all types of activity that takes place 

directly at the venue, heritage site, museums (i.e., maintenance and management, 

professional services, venue hire, event management etc.); 

 Indirect impact: Purchases from suppliers, procurement, income from visitors and tourism 

induced by the cultural events or location of the cultural sites, museums, libraries etc. Gain in 

GDP through employment creation as a result of such activity. 

 Induced impact: Increase in spending from the salaries and wages of the persons employed to 

provide and/or maintain cultural goods and services. 

Figure 4: Components of the total economic impact 

 

Source: Economica, 2016. 
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However, there are two main drawbacks of this method in the sense that it does not take into account 

the shadow values of the activities, and it fails to account for full range of benefits which arise from 

consumption and provision of cultural goods. Non market benefits such as externalities and public 

benefits are not factored into impact analysis. In spite of the inability to capture the full spectrum of 

benefits, as we will see from other methods, the impact analysis method is the most transparent 

method to measure economic benefits of consumption and provision of cultural goods. 

1.2 Contingent valuation technique45: 

Contingent valuation technique combines economic theory and survey techniques to elicit the value 

of public goods directly from consumers. Such surveys are designed to derive consumer preference 

patterns in case of public goods by asking them to specify a price at which they are ready to buy an 

incremental amount of the said public good. This theory has been used for cultural goods in several 

studies. These methods fall into two categories: 

Revealed preferences: The core concept used in this method is the marginal willingness to pay for a 

particular commodity. For marketed goods this, in equilibrium, equals price. This technique is based 

on observed behaviour in a related market and amount of effort in terms of travel cost entrance fees 

that is expended to visit cultural events/sites;  

 For example, the difference between the prices that exist between a house/hotel near a 

cultural monument as opposed to a similar house/hotel that is farther away can be used to 

estimate the value placed on being nearer to the cultural monument. 

                                                           

4 Cf. Waltman-Daschko M. and the Canadian Framework for Culture Statistics (2011). 

5 Cf. Taonga M. – Ministry for Culture and Heritage (2013).  

 

One of the most long-standing techniques available for this sort of study is input-output 

analysis. Its capacity to depict the ways in which output is produced and distributed in the 

economy, and to capture the direct, indirect and induced effects on industries, consumers and 

government of a range of external stimuli are well known. -- David Throsby, Paper presented 

at conference on Lasting Effects: Assessing the Future of Economic Impact Analysis organized 

by the Cultural Policy Center, University of Chicago, and held at the Pocantico Conference 

Center, Tarrytown, NY, on 12-14 May 2004. 
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 The travel costs that people are ready to pay plus the admission fees (if any) measured on the 

basis of proportion of persons visiting a particular sites falls as we move farther can provide 

an estimate for how the cultural good is valued among consumers. 

Stated preferences: This method uses carefully worded surveys to ask the respondents to reveal the 

maximum amount they are willing to pay for a good to estimate the total value of the cultural good. 

However, in case of non-tradable commodity such as heritage goods (museums, historical sculptures, 

and cultural sites), optimal design for valuation techniques requires an estimation method for 

willingness to pay. This technique has been already used to formulate policy decisions regarding 

financing cultural goods. 
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2 Valuation, accessibility and museums6 

As it can be seen from the discussions above, valuation methods for cultural goods cannot simply be 

based on the market transactions alone. The nature of the cultural goods is such that consumption of 

such goods has immense social and educational aspects, and need to be encouraged in order to 

maintain the socio-cultural identity of a people. 

Encouraging participation in consumption of cultural goods is inherent to policy frameworks across 

Europe, as increased participation in turn leads to better provision and maintenance of cultural goods, 

and contributes to enhance social cohesion and community development. It is in this context that the 

policy making organs in recent years have redoubled their efforts to both qualitatively and 

quantitatively analyse the needs for financing innovation, provision as well as to increase accessibility 

to cultural goods across Europe.  

  

                                                           

6 Cf. Stanley D. (2005). 
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Increasing participation, therefore, can have economic and social implications that are not measurable 

and are far higher than what studies and research can identify. Factors affecting participation often 

are: 

 Accessibility to cultural goods and services; 

 Use of new technologies in cultural sector; 

 Private/social/educational motivation present in a population group to take part in 

consumption of cultural goods 

 Inclusion of vulnerable population in cultural activities. 

Museums, often in the forefront of ensuring preservation of tangible and intangible cultural heritage 

products, play a pivotal role in connecting the people with cultural heritage. They also are placed in a 

 

Three basic effects are commonly ascribed to culture participation (Stanley 2005, p. 5-10, 17): 

 Intrinsic effects are inherent in the culture activity itself and are what make us seek 

out and want to consume culture products, e.g. a sonata entertains and delights. The 

value of intrinsic effects is captured only partially by the market through the price of 

their related commercial transactions (the sale of a book or a ticket, or TV 

commercials). 

 Instrumental effects are useful by-products from culture activity that accrue to the 

participant, such as music used as therapy for the emotionally disturbed or 

engagement in culture activities that may keep a troubled youth out of jail. The 

culture product, in this case, is not used for its own sake; rather it is used to achieve 

some unrelated goal. Instrumental effects can be subject to a cost-benefit calculus 

concerning return on investment to determine their value in comparison with other 

methods to achieve the same ends (e.g., drugs, tutoring). 

 Functional effects reflect how culture can function to sustain and develop society. 

These effects include, for example, fostering civic participation, contributing to 

community development, forming and retaining identity, building social cohesion, 

modifying values and preferences for collective choice, and enhancing collective 

understanding and the capacity for collective action. These effects, called 

externalities by economists, are not captured by the marketplace. 
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society to foster cultural education. The definition of a museum has evolved, in line with 

developments in society.  

 

Thus, museums as entities that are guardians of a cultural wealth have begun to make accessibility, in 

this case accessibility by disabled visitors, one of the major points of focus. Developing learning 

resources, investing in technologies that enable the cultural heritage goods to be available to disabled 

population not only improves the rate of participation, but also gives rise to investment and innovation 

in new technologies.  

The new technologies that are to be developed to help the disabled add another dimension to the 

economic impact associated with cultural goods. On the one hand, the innovation complements 

education, training levels that exists in the society, and on the other, lead to increased participation of 

the disabled persons that can increase indirect and induced economic effects. 

2.1 Accessibility for blind and visually impaired to culture 

The rights of people with disabilities to take part in cultural activities was formally acknowledged in 

the United Nations Convention on the Rights of Persons with Disabilities7 that came into force, after 

its 20th ratification, in May 2008. 

                                                           

7 Cf. United Nations (n. d.). 

 

According to the ICOM Statutes, adopted by the 22nd General Assembly in Vienna, Austria 

on August 24th, 2007:  

A museum is a non-profit, permanent institution in the service of society and its development, 

open to the public, which acquires, conserves, researches, communicates and exhibits the 

tangible and intangible heritage of humanity and its environment for the purposes of 

education, study and enjoyment. 
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Article 30 – Participation in cultural life, recreation, leisure and sport: 

1. States Parties recognize the right of persons with disabilities to take part on an 

equal basis with others in cultural life, and shall take all appropriate measures to 

ensure that persons with disabilities: 

a. Enjoy access to cultural materials in accessible formats; 

b. Enjoy access to television programmes, films, theatre and other cultural 

activities, in accessible formats;  

c. Enjoy access to places for cultural performances or services, such as theatres, 

museums, cinemas, libraries and tourism services, and, as far as possible, enjoy 

access to monuments and sites of national cultural importance. 

2. States Parties shall take appropriate measures to enable persons with disabilities to 

have the opportunity to develop and utilize their creative, artistic and intellectual 

potential, not only for their own benefit, but also for the enrichment of society. 

3. States Parties shall take all appropriate steps, in accordance with international law, 

to ensure that laws protecting intellectual property rights do not constitute an 

unreasonable or discriminatory barrier to access by persons with disabilities to 

cultural materials. 

4. Persons with disabilities shall be entitled, on an equal basis with others, to 

recognition and support of their specific cultural and linguistic identity, including 

sign languages and deaf culture. 

5. With a view to enabling persons with disabilities to participate on an equal basis 

with others in recreational, leisure and sporting activities, States Parties shall take 

appropriate measures: 

a. To encourage and promote the participation, to the fullest extent possible, of 

persons with disabilities in mainstream sporting activities at all levels; 

b. To ensure that persons with disabilities have an opportunity to organize, 

develop and participate in disability-specific sporting and recreational activities 

and, to this end, encourage the provision, on an equal basis with others, of 

appropriate instruction, training and resources; 

c. To ensure that persons with disabilities have access to sporting, recreational 

and tourism venues; 
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Even though this treaty does not act as a legally binding obligation, various governments across the 

globe have been paying special attention to inclusion of disabled persons while formulating policies 

for promotion of cultural activities. It has been widely accepted fact that the access of disables persons 

to cultural activity, and thus, culture is a social and democratic responsibility. In some of the European 

countries it is deemed to be obligatory.  

In 2003, European Year of People with Disabilities, the Council of the European Union adopted a 

resolution regarding increased accessibility of cultural infrastructure and cultural activities for people 

with disabilities (2003/C 134/05). This resolution makes several policy recommendations to the 

member states in the field of improved physical accessibility to culture. It places special emphasis on 

cultural heritage sites, events and encourages inclusion of disabled through new technology and 

instruments.  

2.2 AMBAVis, cultural inclusion and innovation 

The project AMBAVis was developed with specific focus on visually impaired people and their inclusion 

into museum visitors’ base. Within the framework of this project that was carried out in consultation 

with partner museums and visually impaired people’s associations, specific technological innovations, 

specifically, various use of 3D technologies, were examined. Figure 5 highlights several areas where 

the impact of these innovative approaches: 

 

d. To ensure that persons with disabilities have access to sporting, recreational 

and tourism venues; 

e. To ensure that children with disabilities have equal access with other children 

to participation in play, recreation and leisure and sporting activities, 

including those activities in the school system; 

f. To ensure that persons with disabilities have access to services from those 

involved in the organization of recreational, tourism, leisure and sporting 

activities. 
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Figure 5: Structure of effects of innovative approaches 

 

Source: Economica, 2016. 

It is thus safe to assume that: 

1. The innovative approach to the use of 3D printing will enable the visually impaired people to 

participate in culture that will enhance sense of inclusion into the mainstream socio-cultural 

diaspora instead of the peripheral space that was allotted to them before. 

2. The dissemination of this technology will lead to employment, training and education in the 

field of production of 3D replicas of the art. 

3. The 3D and digital replica of art in museums through increase in the visits to the museum will 

induce higher positive externalities. 

Investment in techical know how and new technogy

Innovation and increase in know how capital

Increased participation of people with disabilities

Higher direct, indirect and induced socio-economic impact 



 

  15 

2.3 Scope and challenges of digitalisation and adoption of new technologies8 

 

The concept to develop museums into participatory institutions has taken shape during recent 

technological advances that have reshaped the mode of communication and participation in the 

artistic world. The advance in 3D technology has profoundly affected the rules of participation in 

museums and have changed the perception of educational content that museums provide to the 

society.  

 

Digital technology, specifically, 3D technology in addition to increasing participation of blind people in 

museum activity, has the potential to increase participation of audience for educational purpose. 

Integration of 3D technology will enrich education and participatory role that museums play in a 

society. 

                                                           

8 Cf. The New Media Consortium (2015). 

 

Expectations for civic and social engagement are profoundly changing museums’ scope, 

reach, and relationships. More and more, museums are integrating important developments 

in technology and approaches such as social media, open content, and crowdsourcing as a 

means of engaging their communities both internally and externally on a continuum of 

participation. Museum professionals are embracing innovations that include mobile and 

network technology, which enable their institutions to provide patrons with more immersive 

opportunities that integrate visitor knowledge into exhibits and objects. Additionally, there is 

a need to recognize that niche visitor groups and individuals can provide museums with 

insights that enrich collections and enhance the interpretive value of an exhibit. Participatory 

experiences are becoming more valuable, on-site and online, and museums are increasingly 

seeking out ways to incorporate community contributions. 

 

Consequently, blind people and their related organizations have started looking into the 

benefits that 3D printing might open up for them. A model once designed for 3D printing 

however, can be reproduced indefinitely at relatively low cost. 3D printing can therefore 

significantly benefit blind people's education, vocation, assistive technology and life style. 

Adopting 3D technology, therefore plays pivotal role in the participator character of the 

museums. 
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“Education and learning have been a high priority task for museums. Whether informal and 

unintentional or structured in educational programmes for different kinds of audiences, 

museum learning focuses on the learner. Rather than knowledge transmission, it builds upon 

knowledge construction and an active engagement in personal, social and physical contexts. 

More than knowledge acquisition, learning in museums is engaging and gives a sense of 

wellbeing.”9 

However, such digital strategies to be effectively adopted by museums, have to fit within museums’ 

goals and financial means. Partnerships with private companies, participation in learning networks and 

collaborations between museums can open up new opportunities to reach out to and engage with 

audiences and to increase the visibility of their multimedia digital assets for educational reuse. In 

addition, gradual adoption of 3D replica of art work can enable the museums to play an instrumental 

part of the learning ecosystem and be instrumental in bridging the gap between formal, non-formal 

and informal learning. 

 In view of current advances in technology and emergence of innovative methods to enhance inclusion, 

museums around the world have begun to develop frameworks to shape a coherent and sustainable 

pedagogy for digital learning. Finally, a framework for measuring and evaluating the outcomes of 

learning with digital technologies for different kinds of audiences would support museums in 

recognizing their place as lifelong learning providers. The main challenges faced by the Museums in 

this context are: 

 Adopting a collaborative approach by investing in digital capacity and skill building among core 

museum staff; 

 Overcoming budgetary limitations that hinder their ability to hire and train staff that are in 

tune with technological progress; 

 Training the staff in legal tools specific to creative industries that is brought about by 

introduction of 3D replication into museums. 

 Interlinking with educational institutions that is necessary to increase the educational and 

learning experience through digital replica of artefacts. 

                                                           

9 Cf. RICHES Project (2016). 
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2.4 Digital innovation in museums and its implication in learning 

Successful implementation of digital museum projects will not only promote growth of museum sector 

in the high-tech era, it will also boost the social value of cultural heritage through implementation of 

interactive educational practices and enhanced participation rate. Traditional theory emphasizes that 

people learn most effectively in a museum when they are actively engaged. Engaging visitors in 

interactive 3D technology provides opportunities to share observations, actively participate in theories 

of art and craft, thus creating link between art in the museum and personal everyday lives. By using 

3D printing and scanning, the museum can create in-depth and prolonged learning for patrons and 

participants. These practices can thus increase the visibility of the cultural and social role of the 

museums and prolonging the visitors’ (both visually impaired and otherwise) engagement with 

museums. 

In a nutshell, 3D technologies have the potential of benefiting both the implementing institution and 

its users, but such a shift in service framework demands true commitment to a program that informs, 

educates and empowers the users. Thus, one can conclude that 3D technology is leading to emergence 

of a new dimension to the museums as well as to their relationship with the public. Hence, on the one 

hand, the chance for anyone to get involved with museums is increasing and on the other, the costs of 

3D scanners and printers are decreasing. The two factors together are changing the ways by which 

museums collect, conserve and study the artefacts. According to Waibel10:  

“Now museums are really rethinking their relationship with their audience, and they’re trying 

to empower their audiences to help them along whatever learning journey they’re on.” 

It is important to focus on the target audience; as this has changed and will continue to do so in 

foreseeable future. Understanding the audience of the museum is crucial for understanding the 

visitor’s motivation and identity. This drives the museum to make alterations to fit the generation’s 

interest. With the profile of museum visitors changing almost as fast as the technology, the traditional 

approach of viewing objects, behind glass cases, and interacting in museums must change. Thus, for 

museums to become an engaging destination, they must work to place themselves at the heart of the 

communities they serve.  

The simple act of looking, of passively seeing, be it through books or screens, is how most of us 

commonly experience art. But what if one could engage the audience actively with an object for a 

                                                           

10 Cf. Zongker B. (2013). 
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prolonged and more in-depth experience? Through photography, 3D scanning and printing, it is 

becoming possible. It is heartening to see that the phenomenon of experimenting with 3D in museums 

has spread considerable. The experience of the museums that have implemented the inclusive and 

interactive technologies shows how these spaces can now extend the time visitors engage with 

artwork or objects. In addition to traditional tours, audio guides and labels, visitor engagement with 

3D printing and scanning increases the depth of connections by the additional time spent with objects. 

Following quote from Megan Hancock11 bears testimony to the important role that the 3D technologies 

can play in mode of participation in museums as well as in the area of further development of technical 

know-how. 

“Through the use of these technologies, we can also provide kinetic, sensory and 

object-based learning through touch: we can feel and look at objects previously 

only viewed under glass. Not only do these reproduced objects allow the original 

object to be preserved and safe from close contact, but they also enable visitors 

to be more active and engaged participants. This enhanced participation is partly 

because visitors can handle the reproductions, which provides sensory 

information and allows people to experience or understand the object in new and 

direct ways. It is also easy to create programming that is about more than just the 

final product, also involving participants in photographing, scanning and printing 

objects.” 

From the above discussions regarding the economic value associated with museum activities and the 

implications of introducing 3D technologies to enhance the socio-economic perception of of these 

activities, it is evident that the new technologies will play more and more important role in redefining 

the status of museums as institutions in the society. However, as it was pointed out before, the 

decision regarding investments are often guided by an in depth look into the economic impact caused 

by an activity; in the following sections we proceed to show the economic impact of participation in 

museums activities. 

                                                           

11 Megan Hancock., Bulletin of the Association for Information Science and Technology, Volume 42, 
Issue 1, October/November 2015, Pages 32–35  
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3 Economic impact of a single person 

The standard way to calculate an economic effect is the Input-Output Analysis mainly developed by 

Wassily Leontief who received the Nobel Memorial Prize in Economic Sciences in 1973. In terms of this 

methodology, an economic impact is the effect of economic activity on employment and on the 

production of goods measured in terms of gross value added. Effects measured this standard way can 

be considered “backward linkages” as only those effects which occur in the supply network of a 

company are considered. E.g. if someone purchases a car, the car producing company has to buy 

supplies (e.g. seats, paint), so the suppliers benefit as well. Effects within the car producing company 

and its suppliers are the economic impact considered here. 

The report focusses on employment effects as well as on Gross value added effects. In order to show 

the full impact, not only the national effects (occurring in the same nation where the museum is 

visited), but also effects in the rest of the EU-27 are calculated. Data on foreign trade between EU-27 

and recently joined Croatia are not yet detailed enough to do the calculations for the EU-28. However, 

a case study of a Croatian museum is used to give an order of magnitude for effects there and in similar 

countries. Since this report is on museum visitors and thus final demand the chosen Input-Output 

Analysis perfectly fulfils the requirements. 

3.1 Overview on the economic impact 

3.1.1 Gross value added, intermediate goods and production value 

Gross value added (GVA), often shortened to just “Value added”,12 is among the main measures to 

capture economic activity. If production related taxes are added and subsidies subtracted, the gross 

domestic income (GDP) is calculated. 

Instead of starting right away it is advisable to have a closer look at how GVA is embedded into the 

concept of economic activity. Economic analysis of a company first leads to its production value and 

revenue (or turnover) which differ mainly by changes in inventories (everything produced which is not 

sold for revenue is stored in the inventory). For the sake of simplicity let us talk of revenue first to 

                                                           

12 Net value added equals Gross value added minus consumption of fixed capital. It is seldom used, so “Value added” almost 
always refers to the gross variant. 
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explain the concepts.13 Revenue is used to cover a multitude of costs and to produce surplus14 as shown 

in Figure 6. Costs fall into two parts: on the one hand intermediate goods (supplies, thus goods and 

services from other companies) are required which are transformed within the company and sold to 

its customers. On the other hand are the costs of this transformation. Herefrom two definitions of GVA 

can be derived: the first explains what from GVA is created (creation side), the second explains for 

what it is used (use side). 

First definition (creation side): GVA is the difference between turnover (dark purple in Figure 6) and 

costs for intermediate goods (grey). Intermediate goods are those goods and services which are 

transformed into other goods and services within the company. Boards and nails thus are intermediate 

goods for a carpenter, while a hammer and a saw are investments (investments are not transformed, 

they wear off over time which is called depreciation or consumption of investments or of fixed capital). 

If the carpenter transforms boards and other intermediate goods into a table, he can sell it for a higher 

more than the intermediate goods’ price. This additional value is called Gross value added. In Figure 6, 

GVA thus equals 100 Euro turnover (labelled “Production value”) minus 40 Euro for intermediate 

goods. One can also see the composition of these 60 Euro GVA which directly leads to the second 

definition. 

Second definition (use side): as can be seen in Figure 6, GVA also is the sum of salaries, wages, 

consumption of fixed capital, social contributions, taxes less subsidies on products, and surplus. Thus 

GVA is used to pay the four production factors work (wages, salaries, social contributions), fixed capital 

(consumption of fixed capital), public services (production based taxes less subsidies), and 

entrepreneurship (surplus). Using this second definition, it becomes clear why production value is 

finally better suited to describe GVA than turnover. Imagine the case that the company has produced 

goods worth 100 Euro on the market as shown in Figure 6, but only sold goods worth 40 Euro. The 

difference between turnover and costs for intermediate goods would be 0 Euro, while in reality the 

company added quite a lot of value to those intermediate goods – it just did not sell them yet. 

Looking at these concepts from a distance, one can also see the close relation to accounting. 

                                                           

13 Input-Output Analysis favours actually production value over revenue since the former tells us about economic activity 
while the latter is about sales. 

14 There is a difference between economic surplus and a company’s profit, but one can neglect that for the moment. 
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Figure 6: Structure of GVA (light purple) as the difference between production value (dark purple) and 

intermediate goods (grey) 

 

Source: Economica, 2016. 

High GVA thus allows that at least one of the four factors (employees, producers of fixed capital, public 

sector, entrepreneurs) has a high income. Since there are always real persons involved, their 

consumption again fosters the economy. The complete circulation of founds and resources is studied 

by the Input-Output Analysis. 

The shares of the four factors in GVA varies largely from sector to sector. As an example, the share of 

wages, salaries, and social contributions in Austrian real-estate services is a mere 8 %, while it reaches 

mor6e than 91 % in residential care services. 
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Figure 7: Value added is purchased in the form of intermediate goods – differenct supply levels 

Source: Economica, 2016. 

To fully understand the concepts of production value, intermediate goods, and GVA, it is necessary to 

understand the hierarchy of supply networks. The upmost part of  shows the composition of company 

A’s production value. Its total value consist of around 60 % GVA and 40 % intermediate goods. Latter 

are purchased from suppliers. From their perspective, these purchases are their production value, 

which again consists of around 40 % GVA and 60 % intermediate goods from their suppliers. Again, the 

suppliers of the suppliers need GVA and intermediate goods (roughly 50 % each). Note that: 

 upmost production value and GVA (dark purple) are direct effects, while everything taking 

place in the suppliers’ GVA chain below is called indirect effects, 

 this GVA chain is theoretically infinitely long, 

 this GVA chain actually is not a chain but a GVA network, as almost every company has more 

than just a single supplier, 

 this GVA network certainly contains circles of very different lengths, 

 this network becomes untraceably complex after only a few steps without using appropriate 

methods, and most importantly 

 every product finally consists of 100 % GVA.  
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The last remark is clearly visualised by aggregating all GVA as done in Figure 8. Direct GVA (darkest 

purple) plus indirect GVA (lighter shades) sum to the directly stimulated company A’s production value. 

Therefore it becomes clear that every product finally consists of pure GVA.15  

Again note that: 

 the higher the share of direct GVA in a product, the smaller the share of indirect GVA and vice 

versa, 

 the share of GVA in a product coming from the directly stimulated company is an important 

economic indicator. 

As an example for the latter remember the car producing company. The more car parts being produced 

within the same region, the more indirect GVA remains within. If parts have to be imported, their GVA-

share is lost to other regions. 

Figure 8: Value added is purchased in the form of intermediate goods 

 

Source: Economica, 2016. 

Returning to the nearly untraceable complexity of the GVA network and the appropriate methods to 

handle that kind of data, Input-Output Tables (IOTs) have to be introduced. Figure 9 depicts a simplified 

IOT of an economy producing only three goods. In the upper left part, the 3x3 intermediate goods 

matrix is shown (the intersection of the first three rows and columns reporting numbers): in the 

columns one can read how much each sector purchased, while in the columns the deliveries to other 

sectors and final users are given. Thus sector 1 bought 1 unit from itself, 3 units from sector 2 and 

nothing from sector 3. That makes a sum 4 units of domestic intermediate goods. An additional unit of 

intermediate goods was imported and there was a net 1 unit of taxes less subsidies on purchased 

goods. The total intermediate consumption of sector 1 therefore equals 6 units. Below come 12 units 

                                                           

15 Even extraction of primary resources like ores or wood requires intermediate goods. 
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GVA (1 + 3 + 6 + 2 for the four factors). The 6 units of intermediate goods plus 12 units GVA sum to a 

production value (here called “Output”) of 18 units. 

As everything which is produced has to be used in some way (even if it merely stored somewhere), 

these 18 units of production value of sector 1 have to be booked in the same sector’s row: it sold 1 

unit to itself, 2 units to sector 2 and 1 unit to sector 3, therefore it produced a total of 4 intermediate 

goods. In addition to that it also produced 14 units for final use (5 private consumption, 6 capital 

formation and changes in storage and inventories, 3 exports). The 4 units of intermediate use of good 1 

plus its final use of 14 units thus equal 18 units of total use which are equal to the production of good 1. 

Therefore the numbers in the lowest row are equal to the numbers of the rightmost column. 

Real IOTs feature a much larger number of sectors, usually around 65, and more detailed accounting 

structure.16 

Figure 9: A strongly simplified input-output table using exemplary numbers 

 

Source: Economica, 2016. 

Examples:  

                                                           

16 Also, the rows for imports and taxes less subsidies stretches over the whole width of the table. But for our purpose, the 
depicted IOT is complex enough. 
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 As one can now read off the IOT, sector 1 does not need any direct supplies from sector 3. 

However, it purchases 3 units as supplies from sector 2. However, this sector buys 10 units 

from sector 3, so in this second supply level the whole economy benefits indirectly from a 

stimulation of sector 1. 

 Several supply chain circles are clearly visible. E.g. each sector purchases from itself (the 

diagonal from upper left to lower right, 1 – 17 – 10), which can be seen as “degenerate” or 

micro circles. But also sector 1 purchases from sector 2 (units) and the other way round (2 

units). Thus direct “there-and-back-again” circles can be found by searching for non-zero 

values in the cells mirrored by the diagonal. An even longer one starts at sector 1, purchasing 

3 units from sector 2, which purchases 10 units from sector 3, which again purchases 4 units 

from sector 1. 

 The IOT depicted in Figure 9 is a single-country IOT, which is the standard type. However, the 

IOT used for this project covers the EU-27, so there can be circles all over Europe, reaching 

from Ireland to Portugal, Cyprus, Finland, and back to Ireland again. More about this special 

IOT follows further down.  

Note that in  (as well as Figure 9) company A has a high GVA in relation to Output (dark purple). 

Therefore intermediate goods necessarily amount to a comparatively small part only. This is important 

when direct and indirect effects are calculated below. 

To give the reader an impression of the complexity of a real IOT, Figure 10 shows a networkgraph of 

the Austrian IOT of 2009. The nodes are the sectors, the larger they are, the more supplies they 

purchase.17 Connecting the nodes are supply flows which are shown in scale, but only those larger than 

270 million Euro and no self-deliveries (sector X to itself) are shown. Supply flows always go clockwise. 

Thus in the upper right part you can see a large flow from sector R01 (agriculture) to R10_12 (food, 

beverages, tobacco), while the deliveries in the other directions are much smaller. The colour scheme 

                                                           

17 Please note that the areas are not proportional. While the real numbers vary by a factor of 806 from 15 million Euro to 12.5 
billion Euro, the depicted nodes had to remain visible and only vary by a factor of 36 (i.e. diameters vary by a factor of 6). 
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depicts three different clusters18, with dark purple being probably centred around R46 (wholesale 

trade), the light purple around RF (construction), and the mid tones around R47 (retail trade).19 

Figure 10: Value added is purchased in the form of intermediate goods 

 

Source: Economica, 2016. 

                                                           

18 Clustering does not provide clear borders between groups, so using a different clustering algorithm or different parameters 
may lead to different clusters. Still, it serves as an aid for the overwhelmed observer. 

19 It is true that the connection from wholesale to retail is barely visible (346 million Euro) since those goods which retailers 
buy from wholesalers in order to resale them are not counted as supplies. Only the services provided by the wholesalers are 
counted. 
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3.1.2 Direct and indirect effects 

The study deals with the economic impact of blind persons visiting museums: these trips lead to 

economic activity and thus to additional growth, gross value added and employment. As an example, 

the blind person travels to the museum and back again by bus. Thus a driver has to be employed and 

the bus has to be maintained. Although the ticket is likely to be free for the person the costs of these 

economic activities have to be covered. This is usually done by the society in some way. Such are the 

direct effects of the bus trip: economic effects in those companies which are directly stimulated by the 

travelling blind. In addition, the bus company needs goods (e.g. tyres, fuel) and services (e.g. 

advertising, financial services) as inputs to perform their task. Therefore the providers of these 

intermediate goods and services benefit too. Since these supplying firms in turn need intermediate 

goods and services as well, a long, theoretically infinite supply chain can be linked to the direct effects. 

The impacts stemming from this supply network are called indirect effects and literally affect the 

whole economy. Generation of employment and gross value added through economic activity also 

leads to taxes being paid. Figure 11 visualises the relationships between the participants in the creation 

of direct and indirect effects. 

Figure 11: Direct and indirect effects of a blind person visiting a museum 

 

Source: Economica, 2016. 

Note that, as mentioned earlier, in company A has a high GVA in relation to Output (dark purple). 

Therefore intermediate goods necessarily amount to a comparatively small part only. In such sectors, 
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direct effects have to be large while indirect are forced to be small. The ratio of total effects (direct 

plus indirect) to direct effects therefore is smaller in such sectors. This ratio is called “multiplier”. 

However, multipliers can also be small if a lot of intermediary goods are imported. This directly leads 

to the next topic. 

Through foreign-trade relations between countries, indirect effects feed into the whole EU-28 (and the 

rest of the world) as some intermediate goods and services always have to be imported. Thus museum 

visits in a single EU-Member State have a positive effect on all EU-28 Member States, even if not a 

single blind person would visit a museum there. 

These economic effects, as mentioned above, are calculated with an Input-Output-Table (IOT). Latter 

is a table showing i.a. all cross-sector deliveries within an economy, value added, and foreign trade. 

Researching the production of a good, one can thus calculate how many goods from the originally 

stimulated sectors are necessary (the direct effects), how many goods from other domestic sectors 

(national indirect effects), and how many imports (international indirect effects). Production of all 

these goods goes along with according value added. 

Such IOTs either depict a single country only in great detail or represent several countries in a more 

rough way (thus they feature less sectors per country as their national counterparts). In 2012 a 

consortium led by SportsEconAustria – a sister company to Economica – completed a Multiregional 

Input Output Table for Sport (MR-IOT) for the EU. Although it was especially designed for sport, all 

other sectors show up in exactly the same detail as in the stand-alone national version.20 This also 

makes it a perfect tool for the purpose of this study. The multiregional structure allows exactly those 

above mentioned assessments of economic impact for single countries as well as on an EU-wide scale 

by making use of foreign trade data. Thus one can follow imported intermediate goods and calculate 

the indirect effects in the respective country of production. These are the EU-wide/global indirect 

effects. In this study the MR-IOT will be the basis to derive the economic impact of blind persons 

visiting museums. 

Summarising, by making use of this methodology we are able to distinguish the following effects: 

 Direct (national) effects: arising from economic activities in those companies which are directly 

stimulated by the blind person’s visit. As it is plausible that in the majority of such visits only 

                                                           

20 Thus it is outstanding in a three-fold way: it combines the wealth of detail of the national IOTs, the range of countries of 
the multiregional IOTs, and includes a special focus on sport. Latter is of course of little importance here. 
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companies situated in the same country as the museum will be affected, these effects occur 

on a national basis only. 

 Indirect national effects: arising in the domestic supply-network of the stimulated companies. 

They can be infinitely long (but not infinitely high) and can include circles (company A delivers 

to company B which delivers to company C which again delivers to company A). 

 Indirect international effects: arising in the foreign supply-network of the stimulated 

companies. Somewhere in the supply network – maybe in the first level, maybe very far back, 

something has to be imported from another EU-Member State. This production abroad leads 

to an economic impact in this foreign country. It is possible that foreign companies again 

import something from other countries. Thus international supply circles can occur where the 

directly stimulated company in country A imports from country B which in turn imports from 

country A. 

 Indirect outside-EU effects: not modelled here. If something is imported from outside the EU, 

its trace is not followed any longer. 

These effects are calculated in terms of value added as well as employment. 

3.1.3 Induced effects and tax effects 

Induced and tax effects were mentioned before. First arises from employment effects due to the 

economic impulse (in this case the blind persons visiting a museum). These employees have a higher 

income compared to being unemployed (in case there were no visitors) and thus spend more, in turn 

creating the induced effects. For proper calculations, information on net income, employment 

benefits, the savings rate, spending abroad, and more is necessary. Tax effects are generated from 

taxes levied on economic activities. Detailed knowledge on each country’s tax regulations is necessary 

in order to set up a calculation model. 

Unfortunately, both kinds of information is unavailable for the majority of EU Member States in a 

meaningful and comparable fashion. Therefore these two effects were not calculated. 

However, out of experience in Austria, one can value the induced effects to be around 5% to 10% of 

direct and indirect effects. It is also known that public social insurance benefits substantially from 

economic activity. 
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3.1.4 Satellite accounts 

Satellite accounts or satellite systems are extensions to the System of National Accounts (SNA) when 

the standard accounts (often the “sectors”) follow a categorisation different to the one needed (e.g. 

sport satellite accounts focus on sport, which is contained in many different sectors like 

(sport)journalism or production of (sport)shoes), or if sectors not sufficiently detailed. Museums 

belong to the second case. In principle museums show up in an aggregated sector21 called “Creative, 

arts, entertainment, library, archive, museum, other cultural services; gambling and betting services” 

or “Recreational, cultural and sporting services” in older tables. 

This already demonstrates how strongly aggregated – and thus biased towards the average of these 

different sub-sectors – SNA data on museums are. The solution is a satellite account for the analysed 

museums which captures the unique properties of the institutions.  Figure 12 shows the same IOT as 

Figure 9, but has a museum satellite account (MSA) inserted as purple row and column. Imagine that 

the museum originally was part of “Good 3”. Now there is the purple column depicting the inputs of 

the museum and the purple row depicting its outputs. As the museum was removed for the original 

sector “Good 3”, the new values shown in “Good 3*” are smaller by exactly the same numbers as can 

be found in the MSA. The sums over all sectors are thus the same as in the original table. That has to 

be the case as  looks at the same economy as Figure 9, it only provides a more detailed view of the 

sectors. 

That new input-output table for the analysed museums (IOT:M) follows the same regulations and 

principles as any standard IOT described in the SNA – it only has an additional sector. Therefore the 

same methods as described above can be applied. Filling the MSA, the purple row and column, with 

data requires a lot of data and care as data from the companies’ income statements and balance sheets 

have to be mapped into the economic definitions in the SNA.22  

                                                           

21 In fact it is not a sector but a product in case of CPA-based IOTs or an economic activity in the more seldom NACE-based 
IOTs. 

22 Just as an example, consumption of foreigners is not considered an export, but consumption of private households instead, 
even though it is paid in foreign money. The totals of the columns “private consumption” and “exports” are thus easily 
misinterpreted. 
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Figure 12: A strongly simplified IOT showing the satellite in purple and the original sector in light green 

Source: Economica, 2016. 

For Croatia, such a comparatively simple IOT:M was calculated for the Muzej Suvremene Umjetnosti, 

MSU, (Museum of Contemporary Art) in Zagreb. As there is not yet enough data to link “imports” and 

“exports” to the remaining EU Member States in the way needed here, this is the principle data 

structure for the calculations on Croatia. The IOT:M though is much more detailed than shown here, 

featuring 65 normal sectors plus the MSA and a finer grid for final use (16 columns) and GVA (8 rows) 

as well.  

In order to produce more precise results for the original EU-27, their IOTs and IOTs:M could be merged 

into a much more complex model described in the next section. 

3.1.5 The multiregional input-output table 

For this project, Economica used a Multiregional Input-Output Table (MR-IOT) for the EU-27. As already 

mentioned, data for Croatia are not yet detailed enough to allow an MR-IOT for the EU-28, but a 

separate case study were calculated for Croatia. MR-IOTs can be set up in several different ways.  
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The 27 IOTs:M described above are connected by intra-EU foreign trade, so they can be linked together 

in a multiregional Input-Output table for museums (MR-IOT:M). 

Calculating the links between the regions (i.e. Member States) is a complex economic task for which 

several methods were proposed. The three most important ones are: 

 The Interregional Input-Output Model (IRIO) by Isard (Isard (1953)); 

 the Multiregional Input-Output Model (MRIO) by Chenery and Moses (Moses, 1955);  

 the Balanced Regional Model by Leontief (Leontief, 1963). 

The major advantage of Isard’s model is that it is able to cover the whole variety of effects of each 

sector and each region. This benefit however leads to the big disadvantage of the model: the enormous 

effort of data collection. The number of input-output flows is determined by (m×n)2 with m being the 

number of regions and n the number of sectors. Even in a small model with five regions and ten sectors, 

2,500 data have to be determined. For Europe an interregional Input-Output model would (as a 

minimum) cover 27 regions and 66 sectors (standard 65 plus museum), that is (27×66)2 or more than 

3,100,000 data. 

For this reason efforts have been made to develop multiregional models with less complexity, like the 

one developed by Chenery and Moses. The MRIO, which has been steadily improved and refined in 

the last decades, covers in its most detailed version for the United States 51 regions and 79 sectors. 

Formally the MRIO resembles the model of Isard, but with regard to the content it differs in that it 

implies a stability hypothesis. The table itself is set up in two steps: as a first step the intraregional 

tables are created (one table for each region), in a second step the import and export flows are 

collected. 

The model is extendable to any number of regions and the big advantage is that the complexity of the 

table stays much lower than in Isard’s model. The amount of data necessary to fill the table is 

determined by n×m2+m×n2 (n intermediate goods matrices being m x m large plus import/export data 

for all m goods between the n x n countries). Thus in the example above (27 regions and 66 

subsections) requires a little more than 165,000 data. That is around 5% of the data necessary in Isard’s 

model. Because of this simplification it was decided to use the MRIO model of Chenery and Moses in 

the context of this study. 

The structure of the model according to Leontief corresponds to the Isard model but the interpretation 

is completely different and is more complicated, using different definitions of markets. Because 

empirical tests showed that this model is only useable for a limited number of regions and sectors and 
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should not be used for longer periods (not longer than 3 or 5 years) it is not applicable for this study 

and therefore will not be discussed in more detail. 

The Chenery-Moses model23 which was used here as has 94 sectors for all 27 Member states plus a 

museum sector for Autria and the UK. The principle layout can be seen in Figure 13. In the upper 

section one can see the IOTs:M of Austria and UK having the purple MSA, while the all-white IOT in the 

middle does not have one. 

                                                           

23 Cf. among other Hartwig J. M. (1970). 
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Figure 13: The layout of the MR-IOT:M. Austria (upper left) and the UK (lower right) have Museum Satellite 

Accounts (purple) other countries (in the middle) do not.  

 

Source: Economica, 2016. 
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The MR-IOT:M combines the national IOTs and IOTs:M by putting them along the main diagonal such 

that they occupy the shaded areas. One can see that these are all deliveries from “Region X” to the 

same “Region X”. GVA and final demand are below and to the right as usual.24 The big difference to 

before are the white and light purple cells around the national IOTs. They hold the interregional 

imports and exports. E.g. the light purple values of the fourth column which are below the dark purple 

part show purchases of the Austrian (given that Austria is region 1) museum sector from different 

sectors in region 2 and region 3 (UK). Light purple values in the fourth row to the right of region 1 are 

exports of the Austrian museum sector to different sectors in region 2 and region 3. The two 

intersections between the two museum sectors (light purple rows and columns) in the lower left and 

upper right part of the intermediate goods matrix are actually exchanges between the Austrian and 

UK based museums. Thus one can follow supply purchases from sector to sector over all different 

regions, leading to an explosion of the already enormous complexity. 

The MR-IOT:M used for this project features 27 countries each having 94 sectors plus the museum 

sectors in Austria and the UK. The intermediate goods matrix thus has 27 x 94 + 2 = 2,540 rows and 

columns, making a total of 6,451,600 cells. A single excel-cell is roughly 12 mm by 5 mm in size, thus 

has an area of around 60 mm2. Printing out the intermediate goods matrix thus needs 

387,096,000 mm2 or a little more than 387 m2. This nearly twice the size of a singles-match tennis court 

being 195.7 m2 in size25.  

Still, as the same methods developed for national Input-Output Analysis are independent of the 

economic boundaries (all services, just cultural services, or even single museums) and number of 

sectors, they can be applied to this MR-IOT:M. Therefor it is the perfect model for the purpose of this 

project. 

3.2 Data inspection 

In order to calculate the economic impact, data on blind persons visiting three museums 

questionnaires were handed out. We received 13 from the Galerie Belvedere, 15 from Manchester 

Museum, and 44 from the Kunsthistorisches Museum. The latter included one line summarising a 

                                                           

24 Final demand is more complex than before though, as goods for final demand in one region may come from a different 
region. So there is a final demand matrix for every region next to each other. 

25 https://en.wikipedia.org/wiki/Tennis_court reports a width of 8.23m for the single-field and a length of 2 x 11.89m. Playing 
doubles, the court measures 10.97m in width. 

https://en.wikipedia.org/wiki/Tennis_court
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group of 27 persons, so there are actually 70 persons covered who visited the Kunsthistorisches 

Museum and n = 98 persons in total. 

3.2.1 Travel costs 

Taking a first look at the distribution of travel costs covered by the visitors themselves in Figure 14 

shows a clear pattern for all three museums. The vast majority of visitors, 73 out of 88 persons giving 

an answer, did not pay any travel costs themselves. The other values are usually below 10 Euro, only 

3 persons paid more. The average travel expenses covered by the visitors were 1.43 Euro.  
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Figure 14: Travel costs for blind persons visiting the three museums 

 

Source: Economica, 2016. 

As so many persons did not pay themselves and the others paid only little, the question remains about 

the remaining costs which are covered by the society (welfare system) or other persons. 
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Data research in Austria showed that one can rent a bus for an average of around 60 Euro per hour 

including the driver.26 Assuming that 20 persons rent a bus one can expect 3 Euro per person per hour. 

From the questionnaire we know that the average travel time is 71 minutes in one direction while the 

average stay within the museum equals 119 minutes. Therefore the bus has to be hired at least 

2 x 71 + 119 = 261 minutes or 4 hours and 21 minutes which is a little more than half a working day. If 

the bus can be hired “per minute” it would cost quite exactly 13 Euro for that time. If it has to be 

booked for the whole day, it would be 24 Euro per person. 

Since public traffic was used too, the similar calculations have to be carried out for it too. According to 

the annual report 2013 of the Wiener Linien (provider of public transport except trains in Vienna), a 

total of quite exactly 900.0 m passengers were transported in that year. Another 11.0 m passengers 

were transported by the Wiener Lokalbahnen (provider of public train transport in Vienna, numbers 

including freight). Total costs of the Wiener Linien were 595.0 m Euro27 and 94.9 m Euro for the 

Lokalbahnen. These values indicate costs per passenger of 595.0 / 900.0 = 0.66 Euro and 94.9 / 11.0 = 

8.63 Euro. These values have to be multiplied by two since a visitor to a museum also travels back 

again. The difference is remarkable, but can be considered plausible bearing in mind the often packed 

busses, trams, and subways while trains usually carry less persons per car. Data in the annual report 

also show that an average trip in a train is substantially longer – and thus more costly – than a trip in 

the other public transport systems. 

Travelling by private car was the choice of 8 Austrian visitors. Assuming that the average speed is 

60 km/h28, that the car requires 6 litres fuel per 100 kilometres29, and that fuel costs 1.10 Euro per 

litre30, the 71 minutes translate into 4.26 litres fuel are spent, costing 4.69 Euro. Another 4 Euro have 

to be paid for parking in Vienna if the trip is made on a working day31 or even more if a parking deck is 

chosen32. If one wants to include taxes, insurance, service and so on, we have to use the share of the 

                                                           

26 See among other sources Buscontact.de (2016) and Erento.com (n. d.). 

27 Cf. Wiener Stadtwerke (2013): The 474.7 m Euro earnings lead to 120.3 m Euro losses (annual report, page 27), indicating 
costs of 595.0 m Euro. 

28 Personal experience double-checked by calculating travel times/speeds from within Vienna to place about one hour 
outside. 

29 Which is rather low as the museums are situated within Vienna, increasing fuel demand and since Autobild.de (n.d.) reports 
tested average values of new cars of already around 6 litres. 

30 Mean value from ARBÖ.at (n. d.) for gas stations in Vienna. 

31 Cf. Wien.gv.at (2016). 

32 Apcoa.at (n. d.) shows that a parking deck right behind the Kunsthistorisches Museum costs 17 Euro per hour. 
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museum trip in the total yearly driving distance. Latter was calculated to be 13.744 km by Statistic 

Austria33 so the 71 kilometres are just a little more than 0.5%. Total insurance per year is around 800 

Euro34 while tax equals 433 Euro35. Thus there is a total of 1,233 Euro of which 6.37 Euro could be 

attributed to the museum trip. Costs for tyres and services are ignored here. Assuming that the blind 

person does not drive herself and that the driver also goes to the museum, only half of the costs are 

assigned to the blind person. 

Therefore we have four fairly different travelling costs per blind person visiting a museum: 

 Hired bus: 13 Euro to 24 Euro 

 Public bus, tram, subway: 0.66 Euro x 2 = 1.32 Euro 

 Public train: 8.63 Euro x 2 = 17.25 Euro 

 Private car: 4.69 Euro for fuel, 4 Euro for the parking ticket, and 6.37 Euro for tax and insurance. 

If the driver goes to the museum herself, values are halved. Therefore attributable costs vary 

from 2.34 Euro (just fuel, two persons) to 15.06 Euro (everything, only one person). 

Out of the questionnaire it is known that at least 27 Austrian persons came be a hired bus, 8 by private 

cars, 6 by train, 2 by driving service (“Fahrtendienst”), the rest either used other public transport (tram, 

bus, subway), or walked. One person from Germany and one from the USA were removed as outliers. 

Several indicated of mix of transport systems. Using these frequencies and the above plausible 

minimum costs (cheapest hired bus, private car with driver going to the museum too, including parking 

ticket, but no taxes and insurances) one can calculate a value of 7.48 Euro. The maximum plausible 

costs (hired bus for 17.5 Euro, private car driver not visiting the museum and taking taxes and 

insurances into account) are 10.77 Euro. Mean plausible travel costs are thus 9.12 Euro. 

Repeating the same exercise for the United Kingdom, the following values can be obtained: 

 Hired bus: 11 Pound to 27.50 Pound36 or 15.29 Euro to 38.23 Euro using the average 2015 

exchange rate of 1.39 Euro per Pound (0.72 Pound per Euro). 

                                                           

33 Cf. Statistik.at (2000). 

34 A 2012 VW Golf with 77kw and an average driver was chosen on durchblicker.at (n. d. b.) yielding results between 747 Euro 
and 988 Euro. 

35 For a 77kw car, calculated at durchblicker.at (n. d. a). 

36 Cf. Littlebus.co.uk (2014) 
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 Public bus, tram, subway: 1.47 Pound x 2 = 2.94 Pound in London37 or 1.09 x 2 = 2.18 Pound in 

Manchester38. That leads to either 3.03 Euro or 4.09 Euro including both directions. 

 Private car: 3.46 Pound for fuel (1.132 Pound per litre39, 51 kilometres distance, 6 litres per 100 

kilometres), at least 3 Pound for the parking ticket40, and 2.95 Pound for tax and insurance 

(7,900 miles41 or 12,711 kilometres per year, 145 Pounds tax42, 590 Pounds insurance43). If the 

driver goes to the museum herself, values are halved. Therefore attributable costs vary from 

1.73 Pound to 9.41 Pound or 2.04 Euro to 13.07 Euro. 

Of the 15 answers to the questionnaire, nine visitors went to the museum exclusively by a private car, 

two by private car plus public transport, one by private car plus taxi, one exclusively by public transport, 

one by driving service, and one by foot. Using these numbers, one can calculate weighted average 

costs reaching from 5.31 Euro to 20.53 Euro. Mean plausible travel costs therefore are 8.74 Euro. 

Please note that there were only 15 answers to the UK questionnaire, so there is a substantial amount 

of uncertainty around the derived values. The similarity to the Austrian values, however, supports the 

results. 

3.2.2 Other spending 

According to the questionnaire, on average 3.11 Euro were spent by the blind persons in Austria on 

goods and services which they would not have consumed without visiting the museum.  

In the UK, these expenditures sum to 1.02 Pound or 1.41 Euro. 

3.2.3 Costs for the museum 

The Galerie Belvedere and the Kunsthistorisches Museum spend on average 25.55 Euro per visitor.44 45 

These costs are attributed to the visitors, not necessarily caused by them. E.g. scientific work generates 

                                                           

37 Cf. Transport for London (2014) 

38 Cf. Transport for Greater Manchester (2014) 

39 Cf. The Automobile Association (2016): Average of June 2015 and May 2016. 

40 Cf. The Manchester Museum (n. d), JustPark.com (2016), Manchester City Council (2016), City of London (2016), Q-
park.co.uk (n. d.) 

41 Cf. RACFoundation.org (n. d.) 

42 Cf. VCA – Vehicle Type Approval Authority (n. d.) 

43 Cf. Confused.com (2016) 

44 Cf. Kunsthistorisches Museum Wien (2015) 

45 Cf. Bundeskanzleramt Österreich (2015) 

http://www.theaa.com/motoring_advice/fuel/
http://www.museum.manchester.ac.uk/yourvisit/travel/bycar/
http://www.racfoundation.org/motoring-faqs/mobility#a24
http://www.confused.com/car-insurance/price-index
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a substantial share of salaries, but are practically independent of the number of visitors. The 25.55 Euro 

are thus an attribution in the sense of business controlling. If additional (blind) visitors come to the 

museum, the marginal effect (the additional costs which have to be covered by the museum which 

spread to the rest of the economy through the supply network) will be much smaller. However, the 

museum will certainly benefit from the additional revenues.  

Researching annual reports of museums in the UK leads to particularly similar values. The weighted 

average of cost per visitor in the Manchester Museum46, the British Museum47, Tate Britain48, and the 

National Gallery49 equals 18.74 Pound or 26.05 Euro. 

As an example of another country, the Muzej Suvremene Umjetnosti, MSU, (Museum of Contemporary 

Art) in Zagreb was chosen. Its expenditures in 2015 were around 6.3 m Kuna for employees, 13.4 m 

Kuna for material, and 3.4 m Kuna of investments.50 The total without investment of 19.7 m Kuna 

translates into 2.597 m Euro using an exchange rate of 7.6 Kuna for one Euro. Given the 106,979 

visitors51 in 2015, one can calculate an average of 24.27 Euro per visitor. This value seems rather high, 

but note that the MSU is located in a new building (inaugurated in 2009) which may induce high 

maintenance cost and that visitor numbers varied. 

3.3 Economic impact of blind visitors 

3.3.1 GVA impact of other spending 

The 3.11 Euro spent on other goods and services generate a direct GVA of 1.89 Euro in retail shops. An 

additional 0.85 Euro of GVA is generated indirectly within Austria. The total effect of 2.73 Euro thus is 

1.45 times higher than the direct effect. This is called the “multiplier effect”. Real estate services 

(0.27 Euro), Other business services (0.17 Euro), and Financial intermediation services, except 

insurance and pension funding services (0.06 Euro) generate the highest indirect GVA. Thus the very 

high share of 88% of the 3.11 Euro spent is transformed into GVA (2.73 Euro) within Austria. 

                                                           

46 Cf. The University of Manchester – Manchester Museum (2014) 

47 Cf. The British Museum (2015). 

48 Cf. Tate Gallery (2015) 

49 Cf. The National Gallery (2015) 

50 Cf. Republika Hrvastksa (2015) 

51 Kindly provided by MSU. 
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In the UK, 1.41 Euro were spent on other goods and services, generating direct GVA of 0.83 Euro in 

retail shops. Another 0.43 Euro of indirect GVA is added in the suppliers, leading to a multiplier of 1.51, 

slightly higher than in Austria. Main indirect benefitting sectors are Real estate services (0.11 Euro), 

Other business services (0.11 Euro), and Computer and related services (0.02 Euro). Also in the UK, a 

very high share of 89% of the spent 1.41 Euro is transformed into GVA (1.25 Euro) domestically. 

In EU-27 countries other than Austria, another 0.09 Euro of GVA are generated leading to a total effect 

of 2.83 Euro. Therefore the EU-wide multiplier equals quite exactly 1.50. The main benefitting 

countries are Germany (0.05 Euro) and the UK (0.01 Euro) although the effects are quite small. 

Therefore 91% of the 3.11 Euro are turned into GVA (2.83 Euro) within the EU-27. 

Outside of the UK, an indirect GVA effect of 0.03 Euro is calculated leading to a EU-wide total effect of 

1.28 Euro and a multiplier of 1.54. The share of spending turned into GVA within the EU-27 equals 91%. 

Table 1: Overview of effects of other spending by a single blind visitor in Austria and the UK on domestic and 

EU-27 economy 

Effect Austria UK 

Spending in Euro 3.11 Euro 1.41 Euro 

  Thereof direct GVA effect 1.89 Euro 0.83 Euro 

  Thereof domestic indirect GVA effect 0.85 Euro 0.43 Euro 

Total domestic GVA effect (direct + indirect) 2.73 Euro 1.26 Euro 

Domestic GVA multiplier (total / direct) 1.45 1.50 

No. 1 indirectly benefitting domestic sector Real estate services Real estate services 

No. 2 indirectly benefitting domestic sector Other business services Other business services 

No. 3 indirectly benefitting domestic sector 
Financial intermediation 

services 
Computer and related 

services 

Spending transformed into domestic GVA 88% 89% 

Non-domestic GVA effect within EU-27 0.09 Euro 0.03 Euro 

Total GVA effect within EU-27 2.83 Euro 1.28 Euro 

EU-27 wide GVA multiplier 1.50 1.54 

Spending transformed into EU-27 wide GVA 91% 91% 

Source: Economica, 2016. 
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Multipliers around 1.4 to 1.9 can be considered normal52, so the ones found here are a little below 

average. It is worth noting that shares of spending turned into GVA of 88% to 91% are extremely high, 

even for large economies like the UK.  

As data expenses for other goods and services are only available for Austria and the UK, they were 

estimated wherever possible for the Muzej Suvremene Umjetnosti in Zagreb using purchasing power 

parities53.  However, there were are several related problems, like gaps in the data, mainly to conceal 

company data in sectors with only few companies. Refer to results as approximations. 

Table 2: Economic effects of other spending by a single blind visitor in the MSU Zagreb 

Effect MSU Zagreb 

Spending in Euro 1.25 Euro 

Total domestic GVA effect (direct + indirect) 0.56 Euro 

Domestic GVA multiplier (total / direct) 1.6 

Spending transformed into domestic GVA 45% 

Total GVA effect within EU-28 1.08 Euro 

Source: Economica, 2016. 

3.3.2 GVA impact of travel expenses 

The 9.12 Euro spent on travelling to the museum and back again generate a direct GVA of 3.43 Euro in 

the Land transport sector. An additional 2.10 Euro of GVA is generated indirectly within Austria. The 

total effect of 5.52 thus is 1.61 times higher than the direct effect. Other business services (0.28 Euro), 

Renting services of machinery and equipment (0.26 Euro), and Land transport services themselves 

(0.24 Euro) generate the highest indirect GVA. Thus the share of 61% of the 9.12 Euro spent is 

transformed into GVA (5.52 Euro) within Austria. 

In the UK, going to the museum and back create expenses of 8.74 Euro in the Land transport sector. 

This is turned into 3.76 Euro GVA directly, with another 2.97 Euro of domestic GVA being generated 

indirectly. This total domestic GVA effect of 6.73 Euro is translated into a multiplier of 1.79. The main 

benefitting sectors within the UK are Other business services (0.60 Euro), Supporting and auxiliary 

transport services and travel agency services (0.47 Euro), and Renting services of machinery and 

equipment (0.24 Euro) 

                                                           

52 There is no formal definition of “normal”, but the smallest 20% of the 2540 multipliers in the model are smaller than around 
1.4 and the largest 20% surpass 1.92. Therefore roughly the middle 60% can be found within the given interval. 

53 Variable prc_ppp_ind at Eurostat for 2015. 
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In EU-27 countries other than Austria, another 0.41 Euro of GVA are generated leading to a total effect 

of 5.93 Euro. Therefore the EU-wide multiplier equals 1.73. The main benefitting countries are 

Germany (0.18 Euro), Italy (0.05 Euro), and Hungary (0.02 Euro). Therefore 65% of the 9.12 Euro are 

turned into GVA (5.93 Euro) within the EU-27. 

Travelling in the UK generates 0.27 Euro indirect GVA in the rest of the EU-27. The multiplier thus 

increases to 1.86 and 80% of travel costs are turned into GVA within the EU-27. Strongest benefitting 

Member States are Germany (0. 70 Euro), France (0.03 Euro), and Italy (0.03 Euro). 

Table 3: Overview of effects of travel expenses by a single blind visitor in Austria and the UK on domestic and 

EU-27 economy 

Effect Austria UK 

Spending in Euro 9.12 Euro 8.74 Euro 

 Thereof direct GVA effect  3.43 Euro 3.76 Euro 

 Thereof domestic indirect GVA effect 2.10 Euro 2.97 Euro 

Total domestic GVA effect (direct + indirect) 5.52 Euro 6.73 Euro 

Domestic GVA multiplier (total / direct) 1.61 1.79 

No. 1 indirectly benefitting domestic sector Other business services Other business services 

No. 2 indirectly benefitting domestic sector Renting of machinery 
and equipment 

Supporting and auxiliary 
transport services 

No. 3 indirectly benefitting domestic sector 
Land transport 

Renting of machinery 
and equipment 

Spending transformed into domestic GVA 61% 77% 

Non-domestic GVA effect within EU-27 0.41 Euro 0.27 Euro 

Total GVA effect within EU-27 5.93 Euro 7.00 Euro 

EU-27 wide GVA multiplier 1.73 1.86 

Spending transformed into EU-27 wide GVA 65% 80% 

No. 1 benefitting Member State Germany Germany 

No. 2 benefitting Member State Italy France 

No. 3 benefitting Member State Hungary Italy 

Source: Economica, 2016. 

While the shares of spending turned into GVA are more normal here than for other spending, 

multipliers are well above their average of 1.65. This means that the directly stimulated sectors are 

well connected to the rest of the economy. Since the UK economy is larger and needs less imports, its 

multiplier is above the Austrian one. 
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As data on travel expenses are only available for Austria and the UK, they were estimated for other 

countries using purchasing power parities54. Their effects were then calculated by using the same 

techniques as described above. 

Table 4: Economic effects of travel expenses by a single blind visitor in the MSU Zagreb 

Effect MSU Zagreb 

Spending in Euro 4.95 Euro 

Total domestic GVA effect (direct + indirect) 2.23 Euro 

Domestic GVA multiplier (total / direct) 1.40 

Spending transformed into domestic GVA 45% 

Total GVA effect within EU-28 4.26 Euro 

Source: Economica, 2016. 

3.3.3 GVA impact of museums’ costs 

The 25.55 Euro spent by the Galerie Belvedere and the Kunsthistorisches Museum generate a direct 

GVA of 14.56 Euro in the Recreational, cultural and sporting services sector.55 An additional 5.27 Euro 

of GVA is generated indirectly within Austria. The total effect of 19.83 thus is 1.36 times higher than 

the direct effect. This is a little lower than the multiplier of the travel expenses and other spending, 

but is explainable since the direct GVA effect (14.56 Euro) is already rather high compared to the costs 

of 25.55 Euro. Only the difference of 25.55 – 14.56 = 10.99 Euro remains to generate indirect GVA by 

purchasing intermediary goods.56 Other business services (1.78 Euro), Recreational, cultural and 

sporting services themselves (1.24 Euro), and Real estate services (1.02 Euro) generate the highest 

indirect GVA. A share of 78% of the 25.55 Euro spent is transformed into GVA (19.83 Euro) within 

Austria.  

                                                           

54 Variable prc_ppp_ind at Eurostat for 2015. 

55 Note that this assumes subsidies to be normal revenues, which strictly speaking is wrong: subsidies are not part of GVA. 
However, after lengthy considerations it was decided to add subsidies to GVA. The main reason is the generally accepted 
understanding that (at least most) museums have to be subsidised. In other words, society has decided to have to public 
hand pay a substantial share of museums’ costs so that society can benefit from them. Although the same argument could 
be attributed to all kinds of subsidies, it seem to be particularly true in the context of culture (as well as medicine, education 
and other high-cost economic activities which produce large positive externalities. See also section 1). The subsidies being 
called “service compensation” (“Leistungsabgeltung”) and “basis compensation” (“Basisabgeltung”) also point in that 
direction.  
If subsidies would not be part of GVA, direct GVA would not be 14.56 Euro, but only 1.60 Euro (in several below-average years 
even negative). Indirect GVA is unaffected by all these arguments as it is generated independently of whether the costs for 
intermediate goods are covered by subsidies or losses. 

56 See Figure 6: the larger the light purple direct GVA in comparison to dark purple total costs, the smaller are grey 
intermediary goods.  shows how these blue intermediary goods consists of indirect GVA. 
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A person visiting the Manchester Museum costs 26.05 Euro, out of which 17.44 Euro GVA are 

generated directly. Another 4.40 Euro GVA are created indirectly within the supply network, leading 

to a total effect of 21.84 Euro. That translates into a multiplier of 1.25. The main reasons for the 

multiplier being so low are the same as in Austria. The strongest benefitting sectors are Other business 

services (1.14 Euro), Recreational, cultural and sporting services themselves (1.08 Euro), and 

Membership organisation services (0.32 Euro). 84% of museum expenses are turned into domestic 

GVA. 

In EU-27 countries other than Austria, another 0.68 Euro of GVA are generated leading to a total effect 

of 20.51 Euro. Therefore the EU-wide multiplier equals 1.41. The main benefitting countries are 

Germany (0.20 Euro), Italy (0.05 Euro), and Hungary (0.02 Euro). Therefore 80% of the 25.55 Euro are 

turned into GVA (20.51 Euro) within the EU-27.  

EU-wide GVA effects outside of the UK generated by the Manchester Museum amount to 0.38 Euro, 

lifting the total GVA effect to 22.22 Euro and the multiplier to 1.27. Expenses transformed into GVA 

within the EU-27 increases to 85%. The mainly benefitting Member States are Germany (0.08 Euro), 

France (0.06 Euro), and Spain (0.05 Euro).  

Table 5: Overview of effects of museum expenses by a single blind visitor in Austria and the UK on domestic and 

EU-27 economy 

Effect Austria UK 

Spending in Euro 25.55 Euro 26.05 Euro 

  Thereof direct GVA effect  14.56 Euro 17.44 Euro 

  Thereof domestic indirect GVA effect 5.27 Euro 4.40 Euro 

Total domestic GVA effect (direct + indirect) 19.83 Euro 21.84 Euro 

Domestic GVA multiplier (total / direct) 1.36 1.25 

No. 1 indirectly benefitting domestic sector Other business services Other business services 

No. 2 indirectly benefitting domestic sector Recreational, cultural 
and sporting services 

Recreational, cultural 
and sporting services 

No. 3 indirectly benefitting domestic sector 
Real estate services 

Membership 
organisation services 

Spending transformed into domestic GVA 78% 84% 

Non-domestic GVA effect within EU-27 0.68 Euro 0.38 Euro 

Total GVA effect within EU-27 20.51 Euro 22.22 Euro 

EU-27 wide GVA multiplier 1.41 1.27 

Spending transformed into EU-27 wide GVA 80% 85% 

No. 1 benefitting Member State Germany Germany 
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No. 2 benefitting Member State Italy France 

No. 3 benefitting Member State Hungary Spain 

Source: Economica, 2016. 

It can be seen that both countries turn a lot of the costs directly into GVA. That leaves comparatively 

little resources for the supply networks, generating only low multipliers. On the other hand, the 

percentages of spending turned into GVA are again high, especially in the UK. 

Please note that due to the comparatively high cost per visitor in the MSU in Zagreb, the results can 

be assumed to indicate the upper limits. For all these reasons, this analysis is less precise than for the 

other museums and rather demonstrates orders of magnitude. 

Table 6: Overview of effects of museum expenses by a single blind visitor in the Muzej Suvremene Umjetnosti, 

Zagreb, on the domestic economy 

Effect MSU in Zagreb 

Spending in Euro 24.27 Euro 

Total domestic GVA effect (direct + indirect) 10.88 Euro 

Domestic GVA multiplier (total / direct) 1.39 

Spending transformed into domestic GVA 45% 

Total GVA effect within EU-28 11.94 Euro 

Source: Economica, 2016. 

Comparison shows that the MSU has around the same GVA multiplier (ratio of total to direct GVA) as 

the two other museums. So the structure of the supply networks seems to be similar. However, only 

45% of the cost is turned into domestic GVA. This indicates that the MSU’s supply network imports 

much more than the two other supply networks do. It can be assumed that goods and services 

imported into Croatia are on average more expensive than the corresponding Croatian varieties. This 

supports the finding that cost per visitor is nearly as high as in Austria and the UK. 

3.3.4 GVA impact of all Austrian activities 

Summing up, an average blind persons travelling to and visiting the Galerie Belvedere or the 

Kunsthistorisches Museum stimulates economic activity worth 37.78 Euro. Within Austria, 19.87 Euro 

are turned into GVA directly, another 8.21 Euro are indirect GVA. 57 The total GVA thus equals 28.09 

                                                           

57 Again, please note that the direct value includes the museums’ subsidies. The indirect value is generated from the 
museums’ spending and is thus unaffected by the source of money (subsidies or losses). 
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Euro which indicates a multiplier of 1.41 times in comparison to the direct effect. Out of all spending, 

74% are transformed into GVA within Austria (28.09 Euro out of 37.78 Euro). 

Table 7: Top-10 Indirect GVA Effects in Austria in Euro 

 Sector Indirect GVA 

1 Other business services 1.75 

2 Recreational, cultural and sporting services 1.24 

3 Real estate services 1.00 

4 Renting services of machinery and equipment without operator and of 
personal and household goods 

0.55 

5 Construction work 0.46 

6 Financial intermediation services, except insurance and pension funding 
services 

0.45 

7 Post and telecommunication services 0.37 

8 Electrical energy, gas, steam and hot water 0.32 

9 Land transport; transport via pipeline services 0.29 

10 Wholesale trade and commission trade services, except of motor vehicles 
and motorcycles 

0.28 

 Remaining sectors combined 1.51 

 Sum 8.21 

Source: Economica, 2016. 

Outside of Austria but within the EU-27 another 1.22 Euro of GVA are indirectly generated. This leads 

to an EU-wide multiplier of 1.48 and to an EU-wide share of 77% of costs being transformed into GVA. 

Note that the very high share of Germany (nearly 48%) is a standard result when researching Austrian 

foreign trade. 

Table 8: Top-10 Indirect GVA Effects in Austria in Euro 

 Country Indirect GVA 

1 Germany 0.57 

2 Italy 0.17 

3 United Kingdom 0.05 

4 France 0.05 

5 Netherlands 0.05 

6 Hungary 0.04 

7 Spain 0.04 

8 Poland 0.04 

9 Czech Republic 0.03 
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10 Belgium 0.03 

 Remaining countries combined 0.12 

 Sum 1.18 

Source: Economica, 2016. 

To give a more intuitive overview of the differences of indirect GVA generation within the EU-27,  

shows a 3d-image of the according values. Main benefitting countries either have large GDP and/or 

are closely situated to Austria. 

Figure 15: Generation of indirect GVA within EU-27. Austria and Croatia set to zero  

Source: Economica, 2016. 

3.3.5 GVA impact of all activities in the UK 

Summing up, an average blind persons travelling to and visiting the Manchester Museum stimulates 

economic activity worth 36.20 Euro. Within the UK, 22.03 Euro are turned into GVA directly, another 
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7.79 Euro are indirect GVA. 58 The total GVA thus equals 29.83 Euro which indicates a multiplier of 1.35 

times in comparison to the direct effect. Out of all spending, 82% are transformed into GVA within the 

UK (29.83 Euro out of 36.20 Euro). 

Table 9: Top-10 Indirect GVA Effects in the UK in Euro 

  Sector Indirect GVA 

1 Other business services 1.85 

2 Recreational, cultural and sporting services 1.11 

3 Supporting and auxiliary transport services; travel agency services 0.57 

4 Computer and related services 0.44 

5 Real estate services 0.37 

6 Membership organisation services n.e.c. 0.33 

7 Renting services of machinery and equipment without operator and of 
personal and household goods 

0.29 

8 Post and telecommunication services 0.26 

9 Trade, maintenance and repair services of motor vehicles and 
motorcycles; retail sale of automotive fuel 

0.22 

10 Land transport; transport via pipeline services 0.20 

 Remaining sectors combined 2.14 

 Sum 7.79 

Source: Economica, 2016. 

Outside of the UK but within the EU-27 another 0.68 Euro of GVA are indirectly generated. This leads 

to an EU-wide multiplier of 1.38 and to an EU-wide share of 84% of costs being transformed into GVA.  

  

                                                           

58 Again, please note that the direct value includes the museums’ subsidies. The indirect value is generated from the 
museums’ spending and is thus unaffected by the source of money (subsidies or losses). 
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Table 10: Top-10 Indirect GVA Effects in the UK in Euro 

  Country Indirect GVA 

1 Germany 0.15 

2 France 0.10 

3 Spain 0.08 

4 Italy 0.08 

5 Netherlands 0.07 

6 Belgium 0.04 

7 Ireland 0.04 

8 Sweden 0.03 

9 Denmark 0.02 

10 Austria 0.02 

 Remaining countries combined 0.06 

 Sum 0.68 

Source: Economica, 2016. 

To give a more intuitive overview of the differences of indirect GVA generation within the EU-27,  

shows a 3d-image of the according values. Main benefitting countries either have large GDP and/or 

are closely situated to Austria. 
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Figure 16: Generation of indirect GVA within EU-27. UK and Croatia set to zero.  

Source: Economica, 2016. 

Compared to the effects from the Austrian museums, Manchester Museum generates less domestic 

effect (7.79 Euro to 8.21 Euro). The comparatively small difference can be explained by the higher 

travel costs of visitors in Austria. However, within the rest of the EU-27, Austrian museums also 

generates more GVA than Manchester Museum (1.18 Euro to 0.69 Euro). This rather large difference 

is fully plausible, as the UK is a much larger economy, so many products which have to be imported by 

Austrian companies are domestically available within the UK. Therefore Austrian companies “spread” 

their demand for intermediate goods more over the EU. 

As  and  are in scale, one can also compare the localisation of the generated effects. Germany produces 

GVA worth 0.57 Euro when Austrian museums are stimulated, but only 0.15 Euro in the case of the 

Manchester Museum. Due to the strong bonds of the Austrian to the German economy, Austrian 

effects are focussed very much on Germany, while effects from the UK are much more distributed over 

western Europe. 
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3.3.6 Employment impact 

Since total expenditure per museum visitor is small compared to the GVA necessary to employ a single 

person59, employment effects are small. Total GVA (direct plus indirect) generated from the visitor’s 

spending of 37.78 Euro is sufficient to employ 0.00063 persons in Austria and another 0.00001 persons 

in the rest of the EU. Therefore it takes around 1,600 visitors to generate a virtual employee in Austria60 

or the EU-28. “Virtual”, since even this employee would be spread over many sectors. Since human 

beings are impartible, some museums certainly employ persons responsible for blind visitors. 

However, it is likely that they also have other duties.  

Total employment effect of the Manchester Museum equals 0.00038 employees per visitor or 2,600 

visitors per domestic employee. Adding the rest of the EU-27, there are 0.00040 employees per visitor 

or 2,500 visitors per employee. 

The total domestic employment effect for the MSU in Zagreb is approximately 0.00048 employees per 

visitor or 2,100 visitors for one employee. 

As numbers in Austria, Croatia, and the UK are rather similar, the same order of magnitude can be 

assumed to be found across the rest of the EU Member States. 

                                                           

59 Currently, in Austria, around 70,000 Euro GVA are necessary, with the exact value varying largely from sector to sector. 

60 And a little less than 1,500 for the EU. 
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4 Analysis of travel time 

Additional results can be derived from researching the travel time of the visiting blind persons  

Figure 17: Travel time (one direction) for persons visiting the three museums 

 

Source: Economica, 2016. 
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Figure 17 displays the histograms of the travel time in one direction for the three museums separately 

as well as aggregated. As was already shown in section 3.2.1, mean travel time to Manchester Museum 

seems to a little shorter than to the other museums, but there is not enough data to perform a proper 

statistical analysis. The shapes of the histograms actually fit together quite well. The median travel 

time to the museums equals exactly 30 minutes, so it took half of the blind persons less than 30 

minutes and the other half more than 30 minutes,61 which sounds plausible when looking at Figure 17. 

It can also be seen that almost all visitors (94%) travel less than 60 minutes. 

This first information allows to produce a map showing the areas from where blind persons travel to 

the museums.  shows Vienna in the centre of the dark purple area and Lower Austria, the federal state 

surrounding Vienna. The time to travel to the museums by car under good traffic conditions was 

calculated for every municipality. Dark purple are those where driving time is 30 minutes or less, the 

mid-tones represent 30 to 60 minutes. 

                                                           

61 The median can differ from the mean substantially, especially in asymmetric distributions as those which can be seen here. 
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Figure 18: Car driving time of 30 (dark purple) and 60 (purple) minutes between municipalities around Vienna to 

the museums assuming good traffic conditions 

Source: Economica, 2016. 

The border between the two purple shades therefore indicates the median, so half of the visitors live 

in the dark area while the other half lives in the lighter purple (44%) and grey (6%) areas. Note that 

there are high-speed roads from Vienna to the north, south, and west which create the elongated 

corners. The grey “islands” in the north and west are municipalities which are located right in the 

middle between two far apart access points to these roads, thus is takes drivers from there longer to 

go to Vienna than from municipalities which are actually further away. 

The main message of  is that even by using a private car, the catchment area of the museums is rather 

limited. If the blind visitors have to rely on public transport, it will be even smaller. It could be an 

interesting idea to organise trips for blind to the museums in order to make the exhibits available to 

more people. Given the costs of creating exhibits for blind, expenses of e.g. a bus trip are comparatively 

small. 



 

  57 

One of the shortcomings of  is that it treats all municipalities in the same way – i.e. the number 

inhabitants is neglected. Incorporating this information, it is possible to calculate a potential of blind 

visitors to the museums. That is, one can make an estimate of where most potential blind visitors live 

and use that for planning the suggested bus trips. 

A natural approach for such a forecast is the so called Gravity Model, which was developed in the early 

1960ies. The first idea to use Newton’s law of gravity in an economic model was to describe the 

“attraction” of geographically dispersed economic actors. In almost all cases, the approach was applied 

on foreign or inter-regional trade. The more GDP they have, the “heavier” they are, but the longer the 

distance between them, the less they trade. Back to Newton’s original formula, it suggests that heavier 

masses attract each other stronger in a multiplicative way, while the force of attraction decreases with 

the square of the distance between the (centres of) masses. The following formula is used: 

 

           ( 1 ) 

 

with Fij being he force of attraction, K a constant, Mi and Mj the masses of the bodies and Dij the 

distance. In economics, Fij is trade volume between countries I and j, Mi and Mj are GDP of the two 

countries. However, to allow for a more realistic description, economists allow all parameters to adapt 

freely: 

           ( 2 ) 

 

where 0 is a scale parameter, 1 describes the importance of distance on the economic activity, and 

2 and 3 indicate the importance of GDP on foreign trade. This interpretation was first done by Savage 

and Deutsch (1960), Tinbergen (1962), Pöyhönen (1963) and Linnemann (1966). 

Since there is no trade going on in the case of this project, ( 2 ) has to be adapted slightly: 

 

           ( 3 ) 

 

with Vi being the visitors living in municipality I and Ii being the inhabitants of municipality i. Thus the 

number of visitors increases with the number of inhabitants and decreases as distance rises. The 
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parameter 1 describes how strongly the number of visitors reacts on distance. If 1 = 2, as in Newton’s 

formula, doubling distance would decrease visitors to one fourth. In other words, +1% distance leads 

to -2% visitors. In the case of 1 = 1, doubling distance only cuts the number of visitors to one half (+1% 

of distance  -1% visitors). If 1 < 1, the number of visitors would decrease slower than distance 

increases (e.g. +1% distance  -0.5% visitors), leading to the somewhat extreme case that more 

visitors come from distant locations than from close ones.62 Therefore such values are rarely found and 

almost always occur when the observation area is limited. Economica has used such models in a 

number of occasions on topics like the distribution of employees around hospitals, students around 

university, or customers around shopping centres. In most cases it turned out that 1.0 ≤ 1 ≤ 2.0, which 

indicates that visitors either decrease in proportion with distance or a little more (+1% of distance  

-1% to -2% visitors). 

The last free parameter, 2 , can be interpreted in a similar fashion. If 2 = 1 we conclude that if the 

number of inhabitants increases by 1%, the number of visitors also increases by 1%. This was the case 

in almost all studies with the remarkable exception of passengers at an airport, where 2 > 1. This 

means that around this airport there is more than just the proportional share of passengers in large 

municipalities. In other words, inhabitants of cities are more likely to travel by plane than inhabitants 

of villages.63 As there is no data on the number of blind persons living in each municipality, a value of 

2 = 1 is assumed. This goes hand in hand with assuming that the share of blind persons in the total 

population living in small villages is the same as in large cities. 

To find a value for 1 one has to rearrange (3) in such a way that the parameter can be obtained. 

Therefore logarithmus naturalis is applied on both sides, turning the multiplicative equation into a 

linear one: 

             (4) 

 

Whether 2 gets a negative sign straight away as here or not is a matter of taste and does not change 

the result. Feeding the questionnaire’s data into the equation and solving it by using ordinary least 

squares (OLS), an interval of 1.0 ≤ 2 ≤ 1.5 is obtained for the parameter. Using the mean value of 

                                                           

62 The density of visitors per inhabitant decreases slower with rising distance than the number of municipalities increases.  

63 The effect remained even after controlling for income and other socio-economic variables. 

iii IDV loglnln 210  
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2 = 1.25 means that if two otherwise equal municipalities can be expected to differ by 1.25% of their 

visitors if their distance to the museums differs by 1%.  

Figure 19: Potential of blind visitors to the museums in Vienna if distance would not play a role (above) and real 

data (below). Vienna itself is not shown as it would be much higher than the other municipalities  

 

Source: Economica, 2016. 
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The upper part of 

Figure 19 shows how many blind visitors could be expected if distance would not play a role. Vienna is 

not shown – it would be around halfway between the highest column in the centre (St. Pölten) and the 

eastern border, just south of the fully visible mid-size tower. It is not shown as it would be much higher 

than all other columns. 

If distance would not be important, many visitors could be expected from the relatively large cities of 

St. Pölten (centre), Wiener Neustadt (south), and Amstetten (west). The municipalities right around 

Vienna would also be of some importance. 

But filling the parameters obtained above values back into (3) and calculating the expected number of 

visitors for each municipality in Lower Austria yields the lower part of  

Figure 19. What can be seen is that most visitors can be expected from the municipalities directly 

neighbouring Vienna. However, increasing distance just by a few kilometres cuts potential visitors to 

much smaller numbers, and quite soon to practically zero. The huge potential of the larger cities cannot 

be fully addressed as their distance to the museums is already prohibitively long. 

Once again, considering public traffic, distant columns would be even smaller as the ones shown in  

Figure 19. Although there are examples of blind visitors coming from places much more distant than 

shown here (e.g. one from Graz which is a 2.30h train trip away from Vienna), standard visitors are 

likely to live in the direct vicinity of the museums. 
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5 Museum statistics 

In order to quantitatively analyse the impact of the new technology, it is necessary to study the 

statistics that is available for European museum sector. The data64 was collected from EGMUS statistics, 

Eurostat and UK Art council. The main drawback of the data is that they refer to different years for 

different countries and is not complete for all the countries. However, assuming that number of 

Museums don’t change drastically over years and ratio of population visiting museums remains 

constant we will proceed to derive economic impact of the inclusion of the visually impaired people 

that can be achieved via the new technology. 

Table 11: Data availability 

Country Data available for the year 

Austria 2012 

Belgium 2004 

Bulgaria 2012 

Croatia 2014 

Czech Republic 2014 

Denmark 2011 

Estonia 2014 

Finland 2014 

France 2010 

Germany 2014 

Greece 2007 

Hungary 2013 

Ireland 2005 

Italy 2013 

Latvia 2014 

Lithuania 2015 

Luxembourg 2011 

Poland 2014 

Portugal 2011 

Romania 2007 

Slovak Republic 2003 

Slovenia 2013 

                                                           

64 Data from EGMUS.eu (n. d.)  
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Spain 2014 

Sweden 2011 

The Netherlands 2013 

United Kingdom65 2012 

Source: Economica, 2016. 

5.1 Number of visits to museums and potential increase if inclusive 
technology is adapted at the same rate across all museums 

As can be seen from Figure 20 number of museums per 100,000 inhabitants varies between 9.2 in 

Luxemburg to 0.5 in France. Similarly, number of visits per 100,000 inhabitants varies among countries. 

These figures were derived by using population data for the year corresponding to available museum 

data. Whether the ratio and distribution remain the same is an open question and cannot be answered 

given the data available to here. 

Figure 20: Number of museum per 100,000 inhabitants 

 

Source: Economica, 2016. 

Figure 21 represents the number of visits per 100,000 inhabitants. As we can see, the variation among 

the European countries is extensive. In France the visits are limited to 8000 per 100,000 inhabitants 

where as in Denmark it is reported to be 238,000 per 100,000 inhabitants. However, this figures don’t 

                                                           

65 Data from Tuck and Dickinson (2015). 
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distinguish between local and foreign visitors. Nevertheless, they serve as reference point to estimate 

maximum number of visually impaired and/or blind people that may benefit from inclusive technology 

such as 3D printing in museums.  

Figure 21: Visits per 100,000 inhabitants 

 

Source: Economica, 2016. 

According to a report published by WHO in 2012, there are around 3000 blind and 28,700 visually 

impaired persons for every 1 million inhabitants in Europe. These figures were used to derive the 

number of visits by visually impaired persons that can be expected, in case of totally inclusive 

technologies.  

However, it should be kept in mind that these numbers are only estimates to project the increase in 

numbers of visits by blind and visually impaired people if the population proportions in the respective 

countries holds true for blind and visually impaired people. 
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Figure 22: Potential visits by blind people 

 

Source: Economica, 2016 

Figure 23: Potential visits by visually impaired66 

 

Source: Economica, 2016. 

It should be noted here that the numbers are only estimates that indicate the magnitude of impact 

that the 3D technologies can have if they induce similar willingness to visit museums among the visually 

                                                           

66 Data from World Health Organisation (2012). 
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impaired people as shown by current population statistics. It is also important to note that besides 

encouraging the visually impaired to visit museums, the new technologies are expected to generate 

more interest among younger generation.  

5.2 Potential increase in employment and expenditure as a result of 
introduction of inclusive technology67 

Apart from widening the participatory role played by museums, the potential increase in visitor 

numbers can also impact the expenditure and employment in museums. In addition, other economic 

impacts generated as a result of introduction of new 3D technology also should be taken into 

consideration. In this regard, it will be premature to assess exact impact of the technological advance 

in the economy as the data regarding the research and printing are not complete and may vary widely 

depending on the country, and articles that are to be replicated. In this section we only concentrate 

on the increase in the expenditure and employment in the museums that can take place as a result of 

increase in number of visits to the museums. We must, however, note that this increase assumes that 

number of staff per visit and museum expenditure per visit remain constant over the increased number 

of visits.  

The onsite museum data on employment and expenditure is not complete and the definition may vary 

from country to country. But from the data available to us, we can see the theoretical effect if all the 

visually impaired (including blind) people were to visit museums at the same rate as the other 

population. Even though these figures are theoretical and are relatively high, they provide us with the 

upper boundary for economic impact that can be expected if the inclusive policies work perfectly. 

Figure 24 depicts the average number of staff per 10,000 visits currently employed in museums in 

countries where data was available. Based on these numbers and the proportion of blind and visually 

impaired persons in Europe according to WHO68 , the number of extra staff that the museums may 

require as a result of increased number of visits by visually impaired and blind people were derived. 

Figure 25 shows the number of extra staff that the museums will require if all the potential visits to 

the museums by the blind and visually impaired people were realised. 

 

                                                           

67 Income and expenditure data from EGMUS  

68 Data from World Health Organisation (2012). 
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Figure 24: Number of staff per 10,000 museum visit  

 

Source: Economica, 2016. 

Figure 25: Number of extra staff requires if all potential visually impaired visits are realized 

 

Source: Economica, 2016. 
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Data on income and expenditure of museums was available only for a few countries and was collected 

in different years. It must be noted here that the mode of calculating the expenditure may vary from 

museum to museum, and thus these figures can be only considered indicative. Since in most cases 

museum incomes include public subsidy and grants, we will only discuss the expenditure aspect of the 

transactions.  

Figure 26: Expenditure per visit incurred by museums  

 

Source: Economica, 2016. 

Figure 27: Increase in museum expenditure if all potential visits by visually impaired takes place 

 

Source: Economica, 2016. 

It should be pointed out here that the figures presented here are the only the predicted onsite effects 

of the inclusive technologies and they are not the same as assessed values that are derived from the 

impact analysis calculations. 
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6 Economic impact of all blind visitors 

According to Table 5 and Table 6 the economic impact values of will be used for three groups of EU-

Member States. The first has a Gross Domestic Product (GDP) per Capita of more than 35,000 Euro, 

the second between 20,000 Euro and 35,000 Euro, and the third bellow 20,000 Euro. 

For the first group, the mean of the museums in Vienna and Manchester is taken. The other groups 

are calculated from macroeconomic data as described above. 

The number of blind persons visiting a museum in order to generate a single employee was calculated 

in the same manner. Although impact measured in Euro is smaller in less developed countries, GVA 

per employee is less too. Thus employment effects are very similar. 

Table 12: Economic effects of a single blind visitor in the Member States 

Effect 
AT, BE, DK, FI, 
FR, DE, IE, LU, 

NL, SE, UK 

CY, EL, ES, IT, 
MT, PT, SI 

BG, HR, CZ, EE, 
HU, LV, LT, PO, 

RU, SK 

Spending in Euro 36.99 Euro 33.73 Euro 30.47 Euro 

  Thereof direct GVA effect  20.95 Euro 15.78 Euro 10.59 Euro 

  Thereof domestic indirect GVA effect 8.01 Euro 4.95 Euro 2.79 Euro 

Total domestic GVA effect (direct + indirect) 28.96 Euro 20.22 Euro 13.67 Euro 

Spending transformed into domestic GVA 78% 60% 45% 

Total GVA effect within EU-28 29.89 Euro 27.91 Euro 26.26 Euro 

Visits for one domestic employee 2,090 2,095 2,100 

Visits for one EU-28 wide employee 2,030 2,015 2,000 

Source: Economica, 2016. 

In order to calculate the economic effects of blind persons visiting museums in the EU, one needs an 

estimate of how many blind persons actually visited museums. The Kunsthistorisches Museum 

reported 210 visits. On a single day they had a group of around 120 blind, plus another 90 during more 

“normal” guided tours. The Galerie Belvedere has reported 16 blind visitors. Both also stated that an 

unknown number of blind visitors may have just entered without the management taking note of 

them. Assuming that one not all of the blinds come with a seeing guide, especially within large groups, 

one may add 50% of these guides, resulting in 339 visitors. Adding another 40 “spontaneous” blinds 

plus their guides (this time 1:1) can estimate that 419 blind persons plus guides visited the two 

museums. Since these two museums make up around 21% of all visitors to Austrian museums and 
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assuming equal proportions, an estimate of 1,995 blind visitors plus guides in Austrian museums is 

calculated. 

Using the above calculations, these visitors generated 57,778 Euro domestic GVA, 59,634 Euro GVA 

EU-wide and kept 0.95 persons virtually employed in Austria and 0.95 persons within the EU. Table 13 

 summarises the effects for all Member States and the EU-28. As data on visits and/or museums was 

not sufficient in Cyprus, Ireland, and Malta, estimates based on GDP and population were calculated 

with Greece, the United Kingdom, and Portugal respectively being used as reference countries. 

The largest effects with more than 100,000 Euro total domestic GVA each are calculated for Germany, 

the United Kingdom, Spain, Italy, and The Netherlands. The case of Spain shows that it does not 

necessarily require a strong economy, but that a well-established cultural sector (third rank of total 

number of visits to museums) can amount to much.   
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Table 13: Economic effects of blind visitors plus guides in the EU Member States in Euro and persons 

Country 

Potential 
visit by 
blind 

people 

Estimated 
real visits 

Total 
domestic 

GVA 

Total EU-
wide GVA 

Domestic 
Employees 

EU-wide 
Employees 

Austria  36,142   1,995   57,778   59,634   0.95   0.98  

Belgium  11,118   614   17,774   18,345   0.29   0.30  

Bulgaria  12,318   680   9,297   17,855   0.32   0.34  

Croatia  14,314   790   10,803   20,748   0.38   0.40  

Cyprus  1,270   70   1,418   1,957   0.03   0.03  

Czech Republic  34,954   1,930   26,381   50,668   0.92   0.96  

Denmark  39,771   2,196   63,579   65,621   1.05   1.08  

Estonia  11,511   636   8,688   16,686   0.30   0.32  

Finland  16,336   902   26,116   26,955   0.43   0.44  

France  14,607   806   23,351   24,101   0.39   0.40  

Germany  335,952   18,548   537,061   554,311   8.87   9.14  

Greece  14,267   788   15,927   21,985   0.38   0.39  

Hungary  27,401   1,513   20,681   39,719   0.72   0.76  

Ireland  20,832   1,150   33,302   34,372   0.55   0.57  

Italy  114,571   6,326   127,903   176,552   3.02   3.14  

Latvia  8,912   492   6,726   12,918   0.23   0.25  

Lithuania  11,689   645   8,822   16,944   0.31   0.32  

Luxembourg  1,339   74   2,141   2,209   0.04   0.04  

Malta  1,286   71   1,436   1,982   0.03   0.04  

The Netherlands  79,470   4,388   127,043   131,123   2.10   2.16  

Poland  91,828   5,070   69,307   133,110   2.41   2.53  

Portugal  30,532   1,686   34,085   47,049   0.80   0.84  

Romania  10,900   602   8,227   15,801   0.29   0.30  

Slovak Republic  11,661   644   8,801   16,903   0.31   0.32  

Slovenia  10,676   589   11,918   16,451   0.28   0.29  

Spain  175,255   9,676   195,648   270,064   4.62   4.80  

Sweden  54,245   2,995   86,718   89,503   1.43   1.48  

United Kingdom  262,873   14,513   420,234   433,732   6.94   7.15  

Total 1,456,03

0  

 80,388   1,961,162   2,317,296   38.41   39.77  

Source: Economica, 2016. 

Given that these effects are generated in museums – which were in most cases created for seeing 

persons – by blind, these comparatively small values of economic effects are a positive by-product of 

the main purpose of the activity: the inclusion of blind.  
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7 Economic impact of innovation in museums 

The topic of this short section is an assessment of the economic impact of developing 3D models for 

blind and visually impaired visitors in museums. Translated into economic language, this is a research 

and development (R&D) activity which has a special sector in the System of National Accounts and in 

Input-Output Tables. Therefore, one can apply the same methods as explained above. The reader is 

advised though to keep in mind that R&D is a very heterogeneous field and so is its economic impact. 

E.g. economic research takes place in standard offices making use of computers, books, software 

licenses, but the main costs are the researchers’ salaries. On the other hand, costs in the field of 

material sciences or astrophysics consist to a large extent on purchases intermediate goods and 

investments. All these fields are combined an averaged in the one sector which is used for the following 

analysis. However, high salaries per employee can be observed for almost all kinds of R&D. Using 

Austrian data of the above mentioned Multi-Regional Input-Output Table for the EU, one needs quite 

exactly seven times more Gross Value Added (GVA) per researcher than for an average employee.  

The analysis calculates the effects of one million Euro spent in this R&D sector. Thus one can easily 

multiply results by the costs of a project to be assessed to calculate the actual impact. 

First, one million Euro spent in R&D generates 462,000 Euro direct GVA domestically and another 

283,000 Euro of GVA in the EU (domestic as well as foreign). The total GVA effect thus sums to 

745,000 Euro. This directly translates into an above-average share of 74.5% of spending being 

transformed into GVA with the EU.  

As already noted, researchers’ salaries are high, so in the average R&D sector one million Euro spent 

creates 3.34 direct employees. Vice versa, a project has to cost roughly 300,000 Euro to generate a 

single employee. However, these numbers assume that only 46.2% of costs are GVA (see above), 

although this share – and the corresponding employment effect – may be much higher in the case of 

“desk research”. 

Indirect GVA is generated in the whole economy which has on average much lower employment costs 

than the direct effects taking place in the R&D sector only. Therefore, even though indirect GVA is 

“only” 283,000 Euro in contrast to the 462,000 Euro direct GVA, indirect employment effect is 3.64 

employees per million Euro project costs. The total employment effect thus equals 6.97 employees 

within the EU. 
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8 Conclusion 

In this chapter, we have discussed the economic characteristics of cultural goods and the role of 3D 

technology in furthering the scope of cultural goods and their role in education and learning. Cultural 

sector that encompasses all cultural activity is related to all goods and services in the arts, and heritage 

space. However, since the characteristics inherent to cultural goods often fall outside the premises of 

classical goods, that is, these goods and services are not traded in the market, the valuation of such 

goods is a difficult task.  

Economic valuation, determined by utility derived by the individuals from consumption of the 

particular good or service. That is the benefit (utility) is defined as the increment to human well-being 

and the measurement of this is defined by the amount that the individual is willing to pay for the 

benefit. Cultural goods, on the other hand, are often non-exclusive in their consumption so that market 

valuation far less than the aggregate of utility based on individual valuation of these goods 

Considering that economic valuations play a pivotal role in determining public policy and price 

determination, and since the market forces are not sufficient to determine efficient price and thus 

supply of goods with externalities, the policies to ensure sufficient provision falls into public domain. 

The two main methods that have been developed in the recent years, are based on impact analysis 

and contingent valuation. In impact analysis method, an attempt is made to quantify the economic 

activity generated in the local economy in terms of employment in the base industries (in this case 

cultural industry under study) and increased employment and revenues are generated from larger 

domestic deliveries to the base industry. Contingent valuation technique combines economic theory 

and survey techniques to elicit the value of public goods directly from consumers. 

Apart from economic benefits directly and indirectly resulting from participation in consumption of 

cultural goods is inherent to policy frameworks across Europe, as increased participation in turn leads 

to better provision and maintenance of cultural goods. Museums play an important role in ensuring 

preservation of tangible and intangible cultural heritage products as well as in connecting the people 

with cultural heritage.  

Introduction of 3D technology in museums plays the dual role of increasing participation as well as 

promoting innovation, education and learning. In this case, even though the target audience for the 

3D technologies is meant to be blind and visually impaired people, they also have several other benefits 

to the society. In the age of new technological advances that are taking place in every sphere of the 
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society, museums adapting to 3D prints for their articles will attract visitors from younger generation 

thereby reinforcing cultural education among the new generation. Investment into 3D printing 

methods will enforce learning among the museum staff and encourage innovation in this field. 

According to the data available from the questionnaires within AMBAVis framework, the economic 

impact of museum visits by blind people was estimated. The number of blind people in Europe, 

according to a study by WHO stood at 1,450, 030 in 2010. Using the survey, the proportion of blind 

who visit museums was calculated to be 5.5% whereas in most countries museum statistics suggest 

that the proportion between number of visits and population is more than 100%. Thus the scope of 

inclusive policies is rather extensive.  

As per the input output calculations the estimated GVA at the current rate stands at 2.3 million Euro 

and the employment generated in the museums is 39. Even though these impacts are relatively low, 

we must take into account the fact that these figures are based on visits in museums without 3D 

technology. We can safely assume the figures to increase dramatically with introduction and successful 

implementation inclusive technology. It must also be noted that these are economic benefits that are 

caused by visits to the museum, and do not include the economic impact of innovation and training in 

new technologies. 
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