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Abstract
The cluster of innovations brought about by information and communication tech-
nology (ICT) is dramatically changing the ways in which the visual arts can be pro-
duced and consumed. By using the USA 2012 Survey of Public Participation in the 
Arts, we explore visual arts consumption through both onsite attendance at muse-
ums and electronic and digital media. To disentangle the complexity of the rela-
tionship of different forms of museums attendance, both a multinomial logit and a 
recursive bivariate probit model are estimated to obtain direct and indirect effects 
of the alternative forms of participation. Results demonstrate that there are no age 
consumer differences in the form they consume visual arts. Noticeable differences 
concern race, gender, families with children attending arts school, and type of occu-
pation. In addition, results show that there is a trade-off between online and onsite 
visits. Visiting museums and art galleries have a positive correlation with the digital 
access to visual arts, both through handheld and mobile devices and via the internet, 
whilst the same correlation is not found for internet access on museum attendance. 
This means that for many consumers, online attendance is the only way to overcome 
time constraints and other costs involved in an onsite visit.
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1 Introduction

Information and communication technology (ICT) has profoundly transformed the 
way cultural products and services are produced, distributed, and consumed and, 
apart from transforming each one of the aforementioned dimensions, it has also 
blurred the distinction between them. Terms such as prosumption or produsage 
describe the new hybrid types of cultural engagement (Bruns, 2013; Navarrete & 
Borowiecki, 2016; Sánchez Olmos & Viñuela, 2020), and the electronic and digital 
media consumption of cultural goods has become a more common habit for the gen-
eral population than live attendance, even before the Covid-19 lockdowns that have 
only accentuated the already increasing trend of online digital offerings by cultural 
institutions. For example, according to data for the USA taken from the 2012 Survey 
of Public Participation in the Arts (2012 SPPA), 37% of the population attended a 
live performance and 39% some visual arts event or activity at least once in the pre-
vious year, whereas 71% consumed art through some form of electronic media: TV, 
radio, internet, handheld or mobile devices, DVD, CD, tape, or record player (NEA, 
2013). Given that participation through the media has grown, some of the tradition-
ally well-known facts concerning the determinants of cultural participation, such as 
the ageing of audiences, could be challenged, and new research questions should be 
addressed.

Accordingly, the relationship between different means of cultural engagement 
needs further attention. Alternative forms of participation are not necessarily com-
peting with or even “cannibalising” each other, but very often appear to be either 
successive or simultaneous complements. ICTs are present before, during, and after 
the enjoyment of a physical visit to a museum, shaping expectations and modelling 
different experiences (Kuflik et al., 2015; Marty, 2007). Visitors seek information to 
make an informed decision about what to attend. They complement their visit with 
digital cultural products (such as apps), and they may later extend the experience by 
making use of digital channels for further exploration, based on the memories and 
reflections derived from the visit. As a matter of fact, in some cases, digital engage-
ment can turn into a more active way of participation than the actual visit itself 
(Barnes & McPherson, 2019), enlarging the visitor space for creative and active 
involvement (as in co-creation or co-curatorship).

Digitalisation has also extended participation to a wide range of cultural goods. 
Among all the possible artistic activities, this research concentrates on museums and 
the visual arts. Visual arts are one of the more popular cultural activities in the USA 
in terms of cultural engagement, as measured in the 2012 SPPA. During 2012, 59% 
of US adults went at least once to the cinema, 39% to visual arts, and 37% to some 
performing arts event or activity (NEA, 2013). Electronic and, more importantly, 
digital access to content related to the visual arts are increasing and have already 
surpassed visits in terms of popularity. In 2012, for example, an estimated 7.9% 
of US adults engaged with the visual arts through handheld devices or mobiles, a 
proportion similar to engagement through TV or radio, and slightly higher than via 
the internet (NEA, 2013). This is due to the rapid diffusion of new technologies in 
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everyday life, with around 71% of the population using the internet and 53.1% using 
handheld or mobile devices. Despite these diffusion rates, differences in computer 
ownership and internet access still persisted by age (favouring youngest individuals), 
race and ethnic origin, income, and education (File, 2013; Pick et al., 2015). Mobile 
devices and internet have potentially different audiences, whilst the consumption of 
internet from some location other than the computer at home is the highest among 
all age groups, for younger people (18–34) desktop usage has decreased. Connectiv-
ity is modelled as a “continuum” that goes from multiple locations and devices to 
no connection at all. Using data from the Current Population Survey, July 2011, it is 
found that connectivity also depends on age, race and origin, income and education 
(File, 2013; Pick et al., 2015). However, visual art is a topic in which relatively little 
research has been conducted compared to other areas (e.g. music), where the impact 
of electronic media and digital access and piracy has aroused more interest, helping 
to define the cultural consumption patterns of internet users.

This paper aims to fill this lacuna by jointly investigating the determinants of the 
choice of attendance at museums and art galleries and of digital engagement with 
visual arts through handheld or mobile devices and via the internet. Whilst both refer 
to information and communication technologies, some differences between them 
may emerge. To this purpose, we use data taken from the 2012 edition of the Survey 
of Public Participation in the Arts to estimate both multinomial logit and recursive 
bivariate probit models (hereafter SUR-Biprobit) for museum attendance and the 
consumption of content through handheld devices and/or internet. The use of the 
two approaches helps us to both estimate the probability to attend different forms 
of visual arts, and the potential cross-effect between onsite and digital participation.

Different ways of engagement in visual arts are explained in terms of variables 
that account for differences in demographics, personal cultural capital and educa-
tion, labour market status and occupation, socio-economic characteristics, disability, 
and geographical variables. The estimation results of both models show that socio-
economic conditions, tastes, and, above all, education determine participation in 
both models. However, differences emerge when considering the impact that dif-
ferent resources (income and time) have on one or other type of engagement: onsite 
and digital. Museum-going increases the probability of both accessing visual arts 
content on mobile devices and via the internet, whilst the consumption of visual arts 
on handheld or mobile devices and through the internet does not have a significant 
effect on the probability of onsite visiting museums and art galleries. The main con-
tribution of this work to the existing literature is that it jointly studies the demand for 
visual arts through attendance at museums and electronic and digital media, includ-
ing an attempt to understand the relationship between the two.

The remainder of the work is structured as follows. Section 2 analyses alternative 
ways of accessing cultural goods. The data and the methodological approaches are 
discussed in Sect. 3. Results and discussion are presented in Sect. 4. Finally, Sect. 5 
concludes the paper with a discussion.
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2  Conceptual framework

The consumption of cultural goods for a pleasant cultural experience is a time-inten-
sive activity, no matter which medium is chosen (live attendance, artistic practice 
or media consumption); the individual has to dedicate a remarkable amount of time 
and cultural capital to it (Castiglione & Infante, 2016). However, there are some 
differences among the ways those resources are allocated. Unlike visits to museums 
and art galleries, virtual and electronic media access to cultural institutions renders 
it technologically possible to grant an easier access to them. The convergence of 
cultural experiences has given audiences the chance to access their choice from any-
where and whenever they wish, breaking down the barriers of time and place (Bakh-
shi & Throsby, 2010) and improving the experience through interactivity and con-
nectivity. Technology has dramatically changed the market for the arts, especially 
in terms of the expansion and diffusion of culture, given that more materials are 
available to more people (Tepper et al., 2008). Digitalisation raises the possibility 
that arts and cultural organisations can overcome the traditional constraints imposed 
by physical location, thereby expanding their outreach (Bakhshi & Throsby, 2010; 
NEA, 2010). For instance, given that museum attendance tends to be highly seasonal 
(Johnson, 2003), online attendance could decrease this seasonality. Furthermore, 
ICTs have created better access to museums by using apps and virtual or augmented 
reality systems to enrich the onsite visiting experience (Ateca-Amestoy, 2013; Nav-
arrete, 2013). The demand for museums is not therefore linked to place or location, 
and cultural goods may be consumed anytime and anywhere (Ateca-Amestoy & Pri-
eto-Rodríguez, 2013; NEA, 2010). On the other side, the consumption of cultural 
goods through ICTs can be negatively influenced by the digital divide. Several stud-
ies have contributed to a better understanding of the digital divide in the arts (for 
example, Norris & Inglehart, 2013), gathering evidence of the existence of a gender 
gap on the internet (Bimber, 2000; Ono & Zavodny, 2003), of age barriers poten-
tially linked to a decline in cognitive ability in old age (Freese et al., 2006), and of 
the emergence of a digital distinction due to differential payoffs from internet use 
depending on a user’s socioeconomic background (Zillien & Hargittai, 2009).

From the supply side perspective, cultural content can be embedded in new tan-
gible and intangible goods or in traditional formats that can be produced and distrib-
uted using new technologies. Digitalisation alters the relative prices of alternative 
ways of accessing culture and cultural goods themselves when compared to other 
substitutes and complements (Potts, 2013). Moreover, ICT enables cultural goods to 
be produced more cheaply, leading to a reduction in price and a consequent expan-
sion in the size and diversity of audiences (Starr, 2004).

The determinants of onsite cultural attendance have been studied for different 
activities, whilst less is known about the determinants of participation in the arts 
through digital devices, with the major exception of music and cinema, which are 
probably the two industries most affected by illegal digital access. Nevertheless, this 
is an important question for understanding cultural engagement as the use of ICTs 
has become crucial in different aspects of daily life. It is also relevant from a cultural 
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manager’s point of view, as institutions should provide both onsite and online con-
tent and services to cultural audiences.

When analysing live and digital participation, there are two main issues to be 
studied. Firstly, the determinants of each type of engagement (are the determinants 
of electronic consumption similar to those of physical participation?). Secondly, the 
links between digital and physical participation (are they substitutes, complements, 
or wholly unrelated?). The complementary or substitute nature of different means 
of access to cultural goods and of different art forms has been explored, and the 
literature has still not found any conclusive evidence. On the one hand, online visits 
should open the door to the whole society; on the other hand, physical visits could 
be abandoned to the benefit of virtual visits (Evrard & Krebs, 2018).

Few authors have tried to study the relationship between onsite and online con-
sumption. Nguyen et al. (2014) show that the consumption of music through stream-
ing services (such as Spotify or YouTube) has no impact on the consumption of 
physical music (such as CDs and live music) among a representative sample of 
internet users. This can be interpreted as evidence supporting new business models 
that exploit streaming and other forms of dematerialised cultural goods.

On the other side, Montoro-Pons and Cuadrado-García (2011) find a high com-
plementarity between attending popular music concerts and listening to recorded 
popular music, with live concerts creating a demand for recorded music. The same 
relationship is also found by De la Vega et al. (2020), who show a complementarity 
effect between live and online highbrow performing arts. Even though a relationship 
is found, there is no evidence of cannibalisation in the links between the attendance 
of live theatre performances and the broadcasts of the UK’s National Theatre Live 
(Bakhshi & Throsby, 2014). Although the Bakhshi and Throsby’ study (2014) is 
different from the aim of this research, not only because it refers to theatre and cin-
ema and not to visual arts, it is interesting to report because it explores whether live 
broadcasts of theatre to digital cinemas substitute for or complement audiences for 
traditional theatre. From a quasi-field experiment of the Royal National Theatre’s 
NT Live broadcast of the production Phèdre, they find that the live broadcast is a 
complement for physical theatre attendance. Using another source of evidence to 
study the same programme, Bakhshi and Whitby (2014) conclude, in fact, that “live 
simulcast” has probably boosted local theatre attendance in those areas that have 
been more exposed to the programme.

In this work, two alternative accesses to cultural goods that are not mutually 
exclusive in their consumption are considered: visits to museums and art galleries 
and the consumption of visual arts through handheld or mobile devices and via the 
internet. In what follows, we shall maintain that different technologies govern the 
transformation of cultural goods into those cultural experiences: attendance and 
media consumption. In conclusion, we can say that although most studies focus on 
the physical attendance of museums (Fernández-Blanco & Prieto-Rodríguez, 2011; 
Frey & Meier, 2006; and Johnson, 2003), despite the importance and potentiality of 
digital devices in participation in the arts, very few studies have been conducted in 
this field, and since their results are not univocal, additional research is required.
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3  Data and methodology

3.1  Data and descriptive statistics

The data used in this analysis are taken from the 2012 Survey of Public Participation 
in the Arts (NEA, 2013). This survey is periodically run as a supplement to the Cur-
rent Population Survey by the Bureau of the Census. Data for the 2012 release were 
collected in May 2012 from a sample of people aged over 18. This dataset com-
piles information on participation in the arts by US citizens. The dataset contains 
information on attendance at different artistic activities (jazz, salsa and Latin music, 
classical music, opera, musicals, plays, ballet, dance, art museums, arts and crafts, 
and visits to historical parks and monuments) and also covers other types of cultural 
practice, such as the consumption of cultural goods through the media and some 
types of hands-on artistic practices. A total of 37,266 questionnaires were completed 
by individuals over 18 for a representative sample of households in the USA. The 
sample was drawn up following a multi-stage strata design with clusters, based on 
information from the Bureau of the Census. A weighting variable makes the sample 
representative for the adult civilian population by age, gender, and ethnic origin.

Since 1982, the National Endowment for the Arts’ Survey for Public Participation 
in the Arts (SPPA) has been the largest, most representative survey of adult patterns 
in arts participation. In 2008 and 2012, the SPPA were redesigned compared with 
previous releases. The idea was to better handle a number of important design issues 
that arose from the 2002 version. The main goal was to develop a design that would 
be less burdensome to survey-takers. In particular, the 2012 SPPA survey randomly 
sampled adults and, for many of the questions, accepted proxy responses for spouses 
or partners. In the 2008 and 2012 SPPA, proxy responses were clearly identified in 
the data file prepared by the Census Bureau. Moreover, rather than administer the 
entire SPPA survey to all respondents, the questionnaire was separated into modules, 
so that any one respondent answered only a core set of arts attendance questions and 
2 other modules. In order to ensure the representativeness of the sample, appropri-
ate weights are provided to use for various possible combinations of variables in 
the analysis. In any case, it is not possible to use variables from both core modules 
at the same time. In addition, it is not possible to use variables from more than two 
modules in the same runs, since no respondents answered more than two modules 
and using variables from two different modules will sometimes raise sample size 
concerns. A number of studies have been conducted in related topics with the SPPA 
2012 data and are cited in the literature review paragraph (i.e. Elpus, 2018; Kaimal 
et al., 2016; Mauri & Wolf, 2021; and O’Hagan 2014).

Table  1 provides a detailed description of the variables used in our models. 
In order to consider online and physical visits to visual arts, we consider a set of 
dichotomous variables: musego, handheld and internet. Musego indicates the physi-
cal visit to museums, or museum-going. The variable is equal to 1 if the individual 
answers positively to: “Visited an Art Museum during last 12 months”, and 0 oth-
erwise. Handheld indicates the participation through handheld or mobile devices, 
so the variable takes the value 1 when the individual gives a positive answer to the 
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following question: “Do you use any handheld or mobile devices to download or 
view any visual arts such as painting, sculpture, graphic design, or photography?”, 
and 0 if the answer is negative. Some examples of handheld devices or mobile 
devices are smart phones, MP3 players, eBook readers, laptops, notebooks, and tab-
let computers. Finally, internet, indicates the digital participation and it takes a value 
of 1 if the individual answers positively to: “Do you use the internet to watch, listen 

Table 1  Variables used in the analysis

Data from the 2012 Survey of Public Participation in the Arts (NEA, 2013)

Variable Definition

Dependent variables
Musego Did you visit an art museum or gallery during the last 12 months?
Handheld During the last 12 months, did you use handheld to view visual art 

online, such as paintings, sculpture, or photography?
Internet During the last 12 months, did you use internet to view visual art 

online, such as paintings, sculpture, or photography?
Musehand 0 did not attend any actvities; 1 attend both; 2 attend only musego; 

and 3 attend only handheld
Museint 0 did not attend any actvities; 1 attend both; 2 attend only musego; 

and 3 attend only internet
Explanatory variables
De—Demographic variables
Age Age
Sex Female, Male
Race Ethnic: White, Black, Indian
Cu—Educational/cultural variables
Edu Own education level: having tertiary education
Children_art_school Were any of your school aged children taught art or music/(art 

museum or gallery or attend a live music, theater or dance perfor-
mance) in school/outside school

Occ—Occupational variables
Occup Occupational status: employed, unemployed, not in labor force
Occu Occupation of the worker (10 categories, according to 2010 Census 

Occupational Classification)
H—Household variables
Hinc Household income
Marital Marital Status: married, widowed, single, separated or divorced
Child Number of children
Di—Health status
Disa Disabilities: eyes, ear, mobility, psychological…
Geo—Geographical Variables
Central Principal city
Balance Balance
Nometro Non-metropolitan
Others not identified
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to or download any programmes or information about the visual arts, such as paint-
ing, sculpture, graphic design, or photography?”, and 0 if negative, or if the individ-
ual did not use the internet at all. Moreover, we used two other combined dependent 
variables: musehand and museint. Both variables take the value 0 if the person did 
not attend any activity; the value of 1 if the person attends both activities; the value 
of 2 if the person attends only musego; and finally takes the value of 3 if the person 
attends only handheld/internet.

3.2  Empirical model

In this paper, in order to analyse the attendance at museums both onsite and online, 
we apply two different modelling methods. The rationale of choosing these two 
approaches is that the first one in using the simultaneous logit multinomial model 
permits to estimate the correlation that might exist in museum attendance and the 
consumer’s preference to attend in different forms. The second method of using the 
recursive bivariate probit model permits to investigate the complexity of the rela-
tionship of the modes of attendance since we can disentangle the joint (recursive) 
effect of the dependent variables (cross effect). In the multinomial logit model, the 
utility of each alternative is a linear function of observed characteristics plus an 
additive error terms. Individuals are assumed to choose the alternative that has the 
highest utility (Verbeek, 2004). The recursive bivariate probit model assumes that 
two dependent variables are jointly determined with a weak causation (Green 2007).

3.2.1  Multinomial logit model

Since the aim of this paper is to address the choice of individuals when consum-
ing the visual arts, either by visiting museums and galleries (musego) or by digi-
tal engagement (handheld and internet), following Favaro and Frateschi (2007) and 
Prieto-Rodríguez and Fernández-Blanco (2000), we use a multinomial framework 
to simultaneously evaluate the probability of different forms of participation to vis-
ual arts. We specify a multi-choice setting where there is a single decision to make 
about the different form of participation to choose. With this in mind, we classify 
the different alternatives in the following categories:

Pnp is the alternative of “not participate to any kind of cultural activities”;
Pod is the alternative of “participate through digital equipment, but not onsite”;
Poph is the alternative of “participate only onsite, but not through digital 

equipment”;
Pall is the alternative of “participate through both on-line and onsite”.
The probability of choosing any possible alternative is estimated by a multino-

mial logit model where the probability that ith individual opt for the alternative k is 
equal to:
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 where Uij is the utility the individual obtains from any choice j, j = 1,…..,J; Vij is the 
representative utility of the individual characteristics and of the attributes of alterna-
tive j, xij . In order to capture the aspect that are not observed, Uij is decomposed into 
Uij = Vij + �ij.

3.2.2  Recursive bivariate probit model

To capture the twofold effect (direct and indirect) of the potential cross-effect of par-
ticipation, a recursive bivariate model is used. This methodology, following Mon-
toro-Pons and Cuadrado-García (2011) for bivariate outcomes, and Nguyen et  al. 
(2014) for multinomial choice, is suitable for treating the endogeneity of the alterna-
tive means of access. The direct effect is captured by including one of the dependent 
variables as explanatory variable in the other equation, whilst the indirect effect is 
estimated through the tetrachoric correlation between unobserved error terms.

In estimating a recursive bivariate probit model, the problem is the correct iden-
tification of the model that is generally based on exclusion restrictions (Humphreys 
et al., 2014; Maddala 1983). Wilde (2000) argues that an exclusion constraint is not 
necessary to identify the parameters in the system of equations, provided that both 
equations contain a varying explanatory variable. Under the assumption of normal-
ity of error terms, the bivariate probit model is identified using the functional form; 
in other words, in the absence of additional instruments, the identification depends 
heavily on the functional form (i.e. the normality of the stochastic disturbances). 
Although convergence with identification can be achieved through the functional 
form, exclusion restrictions often improve identification. However, difficulties can 
be found to achieve convergence without imposing an exclusionary constraint, and 
identification by functional form may be empirically fragile (Jones 2007; Marra & 
Radice, 2011). Finally, in the recursive probit model, if the dummy variable is exog-
enous for the equation of interest, testing the exogeneity “requires a great deal of 
sample information and deteriorates sharply in the absence of exclusion restrictions, 
even under correct distributional assumptions” (Monfardini & Radice, 2008: 281).

An exclusion constraint in the context means that at least one exogeneous vari-
able is excluded from the structural equation (in our case the musego equation) and 
the same variable is included in the reduced form equation (second equation). For 
this reason, we include in Eq. (1) the variable number of children (Nchild), which 
is significant and is theoretically grounded and does not occur in Eq. (2), whilst in 
Eq. (2), which measures internet or handheld attendance, we have included the vari-
able that identifies the use of the internet and does not have any impact on Eq. (1).

The SUR-Biprobit model takes the usual form (Greene, 2007), with the depend-
ent and independent variables corresponding to those specified in Table 1, and fol-
lowing the discussion presented in this section, and can be represented as:

Pik = Prob
(

Uik > Uij

)

for all j ≠ k

= Prob
(

Vik + 𝜀ik > Vij + 𝜀ij
)

all j ≠ k

= Prob
(

𝜀ij − 𝜀ik > Vik − Vij

)

all j ≠ k
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 with  y1 for live attendance and  y2 for handheld (or internet) consumption.
This is further complemented by the estimation of a recursive simultaneous 

bivariate probit (Greene & Hensher, 2010) that has the following structure:

The parameters are estimated by using the following maximum likelihood 
function:

with

with qj = 1 if yj = 1 and qj = 0 otherwise, for j = 1, 2.

3.3  Empirical specification

In this paper, it is assumed that the underlying and unobserved values for yi are such 
that there is a linear relationship between these explanatory variables:

where yi indicates Dei, Cui, Occi, Hi, Dii, and Geoi are vectors of “demographic, 
educational and cultural”, “occupational”, “household resource”, “health”, and 
“geographical” variables for the individual i, respectively.

The characteristics of the individual and the household are presented in Table 1. 
There are some variables that determine the taste or skills of the individual for 
cultural consumption, whereas a second group represents individual and context 
resources (such as health status, an individual resource, or household income, a 
resource that describes the availability of such income).

The vector of demographic variables (Dei) includes age, gender, and race. Life 
cycle and age effects may influence participation rates in two different ways. On the 
one hand, it is through the learning-by-consumption processes, which emphasise 
the fact that the more performances one attends, the more enjoyable they become. 
Also, school-based arts education is strongly associated with later arts participa-
tion as patron/consumer and performer/creator (Elpus, 2018). On the other hand, 

y∗
1
= x�

1
𝛽1 + 𝜀1, y1 = 1 if y∗

1
> 0, 0 otherwise,

y∗
2
= x�

2
𝛽2 + 𝜀2, y2 = 1 if y∗

2
> 0, 0 otherwise,

(

𝜀1, 𝜀2
)

→ N2[(0, 0), (1, 1), 𝜌]

y∗
1
= x�

1
𝛽1 + 𝛾y2 + 𝜀1, y1 = 1 if y∗

1
> 0, 0 otherwise,

y∗
2
= x�

2
𝛽2 + 𝜀2, y2 = 1 if y∗

2
> 0, 0 otherwise,

(

𝜀1, 𝜀2
)

→ N2[(0, 0), (1, 1), 𝜌]

LogL =

n
∑

i=1

lnΦ(q1X
�

i
�, q2X

�

i
� , �)

�
(

q1X
�

i
�, q2X

�

i
� , �

)

=
∫

�
�

i
�

−∞
∫

X
�

i
�

−∞

�
(

z1, z2, �
)

dz1, dz2

yi = f
(

xi
)

= f
(

Dei, Cui, Occi, Hi, Dii, Geoi
)
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younger people are more likely to be “digital natives”; thus, a different impact on 
traditional and online visits could be found. Since the digital divide has a genera-
tional component, the age effect could work in favour of younger generations. This 
is the reason for assigning dichotomous variables for each age class. The following 
six dummy variables are defined: age1 (18 to 24), age2 (25–34), age3 (35–44), age4 
(45–54), age5 (55–64), and age6 (65 +). Gender and ethnicity are among what Sea-
man (2005) calls “mixed factors” that can have an influence on both types of par-
ticipation. Different experiences during childhood may play a role, e.g. boys tend to 
participate more in sports and less in arts and music than girls do (Katsuura, 2008). 
Finally, a set of dummy variables regarding the individual’s ethnic group (white, 
black, and others) are included.

The vector of cultural capital variables (Cui) is included since participation in the 
arts is generally accepted to depend on the individual stock of cultural capital. The 
empirical literature finds a positive relationship between high culture, higher educa-
tional achievement, and higher income (Ateca-Amestoy & Prieto-Rodríguez, 2013; 
Muñiz et al., 2017; Seaman, 2005; Upright, 2004) that is used as a proxy of cultural 
capital. Education is expected to have a positive monotonic relationship with attend-
ance: the higher the level of education, the higher the likelihood of a person attend-
ing the performing arts. The assumption behind this is that better-educated indi-
viduals have a greater capacity to appreciate and understand the qualities of artistic 
performances. Hence, the individual educational level could capture the impact of 
general human capital. A dummy variable equal to 1 is created for levels of educa-
tion that correspond to the associate degree (occupational/vocational and academic), 
bachelor, master, professional school or doctorate degree; and zero otherwise. In the 
vector of educational/cultural capital variables, the variable, children_art_school 
(which indicates whether any school aged children are taught art or music/art or go 
to a museum or gallery or attend a live music, theatre or dance performance), in 
school or outside school is also added. The idea is that if school children attend arts 
event, it is likely that parents can share the same experience with them through the 
internet or onsite.

The vector of the socio-economic variables (Occ) controls for the role played by 
cultural engagement. People working in certain occupations may be more likely to 
engage both onsite and online. This is derived from the notions of “creative class”, 
“creative industries”, and “creative occupations” (Cunningham, 2011; Cunningham 
& Higgs, 2008; and Florida, 2001). Testing for the hypothesis that individuals of 
the “creative class” engage in leisure activities following the patterns described by 
Florida (2001), Bille (2010) finds that being a part of this “creative class” neverthe-
less has implications for leisure and cultural habits. Bille (2010) uses Danish data 
from cultural practices and occupation surveys to identify individuals that belong 
to the so-called “creative class” and to the “creative core”. Falk and Katz-Gerro 
(2016) identify that professionals and managers have a higher probability of partici-
pation. Among the professional occupations, business, social science, writing, crea-
tive or performance art occupations show the highest participation in cultural visits. 
On the basis of this literature, the vector of socio-economic variables (Occ) is con-
structed using the occupational status (Occup) from the 2010 Census Occupation 
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Classification Codes and, for those employed, ten dummy variables (Occu) as shown 
in Table 2 are created.

When thinking about resource allocation, one must start with some measure of 
available income (H). According to the theory of demand, the positive relation-
ship between income and participation implies that arts participation is not an infe-
rior good and that a higher income increases demand. However, in this case it is 
instructive to study how participation under the two types of considered access (live 
and digital) may have a different behaviour. For the household income, four differ-
ent variables have been built: less than USD 25,000; 25,000 to 49,999; 50,000 to 
99,999; and more than 100,000. Household size, marital status, and number of chil-
dren in the family (no child, one child, two children and three or more children) 
are also considered. All these factors play a role in determining the time available 
for individuals and the opportunity cost of the time dedicated to leisure activities. 
Time constraint determines substitution effects between leisure activities. According 
to McCarthy et al. (2001), the nature of the performing arts makes them particularly 
susceptible to time constraints, as they require extensive planning and dedication. 
In this analysis, a control for marital status and for the number of minors living at 
home is added.

Another variable describing the available resources for participation is individ-
ual health status (Di), which is considered here as a binary variable that determines 
whether an individual has some form of disability. This fact can negatively influence 
physical participation, but ceteris paribus could positively influence digital visits, 
if there were a trade-off between the two. The inclusion of this variable allows us 
to isolate further the effect of decaying health capital with age, from pure age of 
life-cycle effects (Seaman, 2005). Surprisingly, health status has very rarely been 
considered an important individual resource for cultural participation. Kaimal et al. 
(2016) demonstrate, using our same source of data, that the increase in digital media 
by art therapists is one of the best practices for the use of digital media. Bille (2010) 
controls for disability (restricted mobility) in the estimation of the determinants of 
leisure and cultural engagement in Denmark. The author finds statistically signifi-
cant effects only in some of the leisure alternatives, out of the 35 considered, and it 
is not possible to infer a clear pattern from the results. The impact of health status 
has also been considered in sports participation and active engagement (as in Muñiz 
et al., 2014), and the impact of cultural participation on health and individual well-
being has been explored (Galloway, 2006). At the same time, physical difficulties 
are among the most important reasons old people do not become digitally engaged 
(Pew Research Center, 2014). An indicator variable (Disa) for those individuals with 
any one or more of the following health complaints is constructed: deaf or serious 
hearing difficulties, visually impaired or sight problems even with glasses, a serious 
mental, physical or emotional condition, difficulty walking or climbing stairs, diffi-
culty dressing or bathing, or difficulty doing errands without assistance.

Regarding the geographical variables (Geo), it is considered whether the individ-
ual lives in a city, a town or in a metropolis or non-metropolitan area. This is because 
location is not relevant for digital access, but it is important for actual visits. Living 
far from a museum directly influences availability by increasing the time needed to 
attend, and habitat may therefore have a negative impact on physical participation.
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Table 2  Descriptive statistics

Variable Type Obs Mean Std. Dev Min Max

Musego D 12,130 0.227 – 0 1
Handheld D 9249 0.079 – 0 1
Internet D 9198 0.044 – 0 1
Musehand C 37,266 0.062 0.354 0 3
Museint C 37,266 0.058 0.336 0 3
Age1 (18–24) D 37,266 0.084 – 0 1
Age2 (25–34) D 37,266 0.165 – 0 1
Age3 (35–44) D 37,266 0.170 – 0 1
Age4 (45–54) D 37,266 0.188 – 0 1
Age5 (55–64) D 37,266 0.182 – 0 1
Age6 (65 +) D 37,266 0.211 – 0 1
Male D 37,266 0.471 – 0 1
Female D 37,266 0.529 – 0 1
White D 37,266 0.839 – 0 1
Black D 37,266 0.088 – 0 1
Otherrace D 37,266 0.073 – 0 1
Edu (associate/university degree) D 37,266 0.403 – 0 1
Children_arts_school D 9253 0.100 – 0 1
Employ (employed) D 37,266 0.609 – 0 1
Unemp (unemployed) D 37,266 0.047 – 0 1
Notforce (not in the labor force) D 37,266 0.343 – 0 1
Management, business, and financial operations occupa-

tions
D 37,266 0.111 – 0 1

Professional and related occupations D 37,266 0.150 – 0 1
Service occupations D 37,266 0.114 – 0 1
Sales and related occupations D 37,266 0.065 – 0 1
Office and administrative support occupations D 37,266 0.083 – 0 1
Farming, fishing, and forestry occupations D 37,266 0.006 – 0 1
Construction and extraction occupations D 37,266 0.034 – 0 1
Installation, maintenance, and repair occupations D 37,266 0.023 – 0 1
Production occupations D 37,266 0.040 – 0 1
Transportation and material moving occupations D 37,266 0.039 – 0 1
Hinc1 (less than 25.000 USD) D 37,266 0.222 – 0 1
Hinc2 (25,000 to 49,000 USD) D 37,266 0.260 – 0 1
Hinc3 (50,000 to 99,999 USD) D 37,266 0.317 – 0 1
Hinc4 (more than 100,000 USD) D 37,266 0.201 – 0 1
Married D 37,266 0.578 – 0 1
Widowed D 37,266 0.066 – 0 1
Single D 37,266 0.219 – 0 1
Divorced D 37,266 0.137 – 0 1
No children < 18 at home D 37,266 0.716 – 0 1
Child1 (1 child < 18 at home) D 37,266 0.117 – 0 1
Child2 (2 children < 18) D 37,266 0.108 – 0 1
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Online consumption is explained by the same set of variables with the exception 
of internet_use that highlights how often a person uses the internet; the variable is 
categorical from 1 to 6 where 1 indicates several times a day; 2 indicates about once 
a day; 3 is from 3 to 5 times a week; 4 is for 1 or 2 times a week; 5 is every few 
weeks; and 6 is less often than 5. We believe that the use of internet has an impact 
on the cultural consumption through internet or mobile devices, whilst the use of 
internet has no impact on the cultural consumption onsite (musego). In Eq. (1), we 
have included (and hence excluded from Eq. (2)) the variable, Nchild, which identi-
fies the number of children under 18 in the family. This variable is included in the 
cultural participation model due to the time constraint restriction that does not occur 
in the case of online consumption.

Following Prieto-Rodríguez and Fernández-Blanco (2000), it is expected that 
some variables exert a similar effect, particularly those that shape the individual 
taste for visual arts and the common cultural capital needed to appreciate and trans-
form cultural goods (museum visits or visual electronic and digital content, respec-
tively) into meaningful cultural experiences. It is also expected that the variables 
that relate to the different production function and resources will have a different 
effect in each equation in the bivariate model.

The descriptive statistics of the dependent and independent variables are pre-
sented in Table 2. In our sample, 23% of the 12,130 respondents declared they had 
visited a museum during the previous year (musego). For the electronic and digital 
consumption of visual arts, the sample size shrinks to about 9000 respondents due 
to the survey’s module structure. 51.3% of the sample respondents used handheld 
and mobile devices, with 7.9% of them using handheld or mobile devices for the vis-
ual arts (handheld variable). For the use of the internet, 69.3% reported using it, of 
which 4.4% used it to access the visual arts (internet variable). Due to the aforemen-
tioned structure of the 2012 SPPA, when the information from different modules is 
combined, the sample is reduced to 1603 observations for estimating the model that 
considers access through handheld and mobile devices and internet access.1

Table 2  (continued)

Variable Type Obs Mean Std. Dev Min Max

Child3plus (more than 3 children < 18) D 37,266 0.059 – 0 1
Disa D 37,266 0.128 – 0 1
Central D 37,266 0.224 – 0 1
Balance D 37,266 0.372 – 0 1
Nometro D 37,266 0.216 – 0 1
Others D 37,266 0.188 – 0 1
Internet_use C 6392 1.689 1.092 1 6

1 Summary statistics of the reduced sample are available from the authors upon request.
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4  Results and discussion

4.1  Multinomial logit model

Table 3 shows the estimated coefficient results for the average museum attendance 
and handheld or mobile consumption of visual arts content (Model 1) and the aver-
age museum attendance and internet consumption (Model 2), respectively. Table 4 
shows the marginal effects of both models. The models are estimated using a multi-
nomial logit methodology. In this case, the dependent variable takes a value from 0 
to 3; 0 if the person did not attend any activities; 1 if the person attended both; 2 if 
the person attended only musego; and 3 if the person attended only handheld/inter-
net. In particular, the first column of each model shows the impact of each variable 
on the probability to attend both types of event (online and onsite), whilst the second 
and third columns show the impact on the probability of attending onsite (musego) 
and online (handheld in Model 1 and internet in Model 2), respectively. 

As previously indicated in the empirical specification of the model, the explana-
tory variables are chosen to test the hypotheses derived from the theoretical models 
presented: demographic variables, educational/cultural variables, occupational sta-
tus, household variables (household income and variables linked to the availability 
of time), health status, and geographical localisation.

Starting with the demographic variables, contrary to other studies (De la Vega 
et al., 2020; Montoro-Pons and Cuadrado-García 2011), our results do not show any 
statistically significant impact of age, with the only exception of the internet con-
sumption, where, as expected, the probability to attend decreases with age, com-
pared with the baseline category of younger people (18–24 years). In fact, whilst the 
age2 category (25–34 years) shows a marginal effect of 0.111 compared with the 
baseline category, the age6 group (65 +) shows an impact of 0.098 (Table 4). These 
results highlight the complexity of the role of age in cultural participation, and espe-
cially the different role that it can play in onsite and online participation. The age 
as a continuous variable (age and age squared) is also added in our estimation, but 
no statistically significant effect is displayed.2 On the other hand, females show a 
higher probability of attending museums than males only in the onsite participation 
(musego), which is consistent with previous research. This impact presents a mar-
ginal effect of 0.046 in Model 1 and 0.061 in the case of Model 2. Significant gen-
der differences are found in the cultural participation literature (see Ateca-Amestoy, 
2008; Bihagen & Katz-Gerro, 2000; Castiglione, 2017; Mauri & Wolf, 2021; and 
Suárez-Fernández & Boto-García, 2019), demonstrating that men and women typi-
cally enjoy different amounts of time for leisure (Mattingly & Bianchi, 2003) and 
display different preferences for culture (Christin, 2012). Females prefer highbrow 
cultural activities, whilst males engage more in popular ones (Bihagen & Katz-
Gerro, 2000). Moreover, as in De la Vega et  al. (2020) no gender differences are 
found in online consumption, both handheld and internet. In addition, our results 

2 These results are available upon request from the authors.
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show a lower probability of attending onsite museums or art galleries for black peo-
ple compared with white.

The effect of having completed higher education (university degree or above) is 
positive, as expected, and statistically significant in all the estimated models with a 
marginal effect of about 0.04 (with the only exception of online participation). This 
result is in line with the onsite cultural participation literature (see Seaman, 2005) 
and with those of De la Vega et al. (2020) and Montoro-Pons and Cuadrado-García 
(2011) which find a positive impact only for live participation. The relationship 
between education on cultural participation is well known in the literature and is 
related to the fact that the enjoyment of the highbrow arts relies on the sensitiveness 
of the perceiver (Castiglione, 2017), since to grasp the full meaning of a cultural 
event, interpretation skills and shared cultural capital are needed. This result is also 
supported by the strong significance that having children at school that attend some 
form of arts strongly increases the parent’s probability of consuming both (onsite 
and online) and musego.

Our models also considered the labour status and occupation of the individual 
if employed. Taking as the baseline to be employed at an office or administrative 
support occupation, for both visits to museums and online participation (handheld 
and internet), there is a strong negative effect of belonging to farming, fishing, and 
forestry occupations. This is not a very surprising result since people working in 
this category are not directly related to cultural capital or with the use of personal 
devices or internet connections for their occupation. Working on installation, main-
tenance, and repair occupations increases the probability to attend onsite (musego) 
by around 0.1, whilst it strongly decreases the probability to attend both (the mar-
ginal effect is around −0.4) compared with the baseline category. On the other hand, 
the handheld participation has a lower probability to be attended by people working 
in transportation and material moving occupations. However, internet participation 
is lower for people working in all the sectors with the exception of service occu-
pations and production occupations. The different impact on cultural participation 
with respect to the occupational sector is found by other scholars (see for example 
Ateca-Amestoy, 2008; De la Vega et al., 2020).

The aforementioned results refer to variables that influence an individual’s cul-
tural capital and preferences. Variables related to the household’s status are also 
considered. However, we do not find a strong impact for the income categories in 
either of the models.

For household composition variables, and with respect to being married, a pos-
itive effect for being single is found. The impact of the presence of two children 
under 18 decreases the probability of museum-going. Whilst having three or more 
children decreases the probability to attend both types of events, it does not show 
any impact on the probability to attend only onsite or online. These results are in line 
with previous results given that attending any leisure activity is not feasible without 
substantial extra child-minding costs and indeed psychological costs in being sepa-
rated from one’s children, especially given the limited time people have nowadays to 
be with their offspring (Castiglione, 2017; Seaman, 2005).

Our results do not suggest a strong relationship between people with a sensory, 
motor, or mental disability and a higher probability of consuming visual arts through 
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the internet or handheld, or both. The marginal effect is positive only in Model 2 
and on attending both types of events. This result is new in the literature since the 
importance of online arts consumption for people with disabilities is a new research 
field.

Our estimated results seem to confirm the typical urban characteristic of museum-
going; with respect to living in a central area, all the other types of habitat exert a 
negative effect over the probability of visiting museums and art galleries (musego). 
Living in a balance, a non-metropolitan and other areas, decreases the probabil-
ity of onsite attendance by around 0.006. This finding is similar to that of Ateca-
Amestoy (2008). Finally, the use of internet shows a negative impact on the prob-
ability of attending both types of events by around 0.020.

We have also two different versions of our model (A and B). In model A, the vari-
able Nchild, which indicates the number of children under 18 in the family, instead 
of the 3 dummy variables for the 4 categories, is included. Models 1 and 2 are esti-
mated without the variable internet_use, which indicates how often a person uses 
the internet. In both cases, the results of other variables are similar to those pre-
sented in Table 3, indicating the robustness of our model.3

4.2  Recursive bivariate probit model

In order to explore the nature (complementarity or substitutability) of the two ways 
(musego and handheld/internet) to consume visual arts, we estimate a seemingly 
unrelated recursive bivariate probit model. In particular, the specifications take into 
account both visits to museums and art galleries and participation through hand-
held or mobile devices (musego-handheld – Model 1), and visits to museums and 
art galleries and participation through internet (musego-internet – Model 2). The 
SUR-Biprobit model provides for the inclusion of an endogenous variable in the 
right-hand side of one equation. Both models are estimated using the maximum 
likelihood (MLE) procedure. However, even though in this model an explanatory 
endogenous variable is used, the endogeneity problem can be ignored in formulating 
the log-likelihood function (Greene, 2007) since the minimum restriction that guar-
antees the model is identified and MLE yields consistent estimates (Montoro-Pons 
and Cuadrado-García 2011).

Results are reported in Tables 5 and 6. The tables also include the estimated cor-
relation coefficient, ρ, and a joint significant test, χ2, together with the Akaike’s 
information criterion (AIC) and Bayesian information criterion (BIC). All tests are 
statistically different from zero justifying our decision to jointly explain both deci-
sions, as they are interdependent (with the only exception of Model 1 (musego and 
handheld).

In Table  5, the handheld’s impact over physical participation is taken into 
account, (Model 1A) followed by the impact that visits have over handheld access 
(Model 1B). The table presents both the coefficients (first two columns of each 

3 Those results are available upon request from the author.
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table) and the marginal effects (the following four columns): to take into account the 
marginal effects the probability has both onsite and online consumption equal to 1; 
on the probability of musego equal to 1 and the probability of handheld consump-
tion equal to 0; on the probability of musego equal to 0 and handheld consumption 
equal to 1, and on the probability of both, musego and handheld equal to 0.

Results display that the handheld consumption does not have a strong impact 
on the probability to attend a museum physically. In fact, whilst the coefficient is 
not significant, a 0.043 marginal effect is found on the probability of having both 
musego = 1 and handheld  = 1 (third column of Table 5), it shows a negative effect 
on the probability of having musego = 0 and handheld = 1 (fifth column). On the 
other side, the onsite attendance has a positive impact on the probability of online 
attendance, the marginal effect is equal to 0.114 of attending both types of events, 
whilst it is equal to 0.260 for having musego = 0 and handheld = 1 (Model 1B in  
the same table).

As far as concerns the other variables, for age category, as before, the effect is not 
very strong. In fact, this model does not show any statistical difference in favour of 
young people. On the other side, being female positively increases the probability to 
attend musego. In particular, a positive marginal effect of around 0.080 is found in 
the probability of having musego = 1 and handheld = 0, whilst a negative marginal 
effect of − 0.076 is found on the probability of having both events equal to 0 in the 
Model 1 and equals –0.051 in the case of musego = 0 and handheld = 1. Being black 
decreases the probability of attending a museum and increases the probability of 
having both events equal to zero.

As expected, a strong effect is found for the education variable together with the 
children_arts_school variable (school aged children being taught art or going to a 
music/art museum or gallery or attending a live music, theatre or dance performance 
in school/outside school), which shows a positive probability in attending onsite, 
whilst a negative impact on the probability that both events are equal to zero. As 
for the variables related to occupation, a strong negative impact is found for produc-
tion occupations, compared with people occupied in the office and administrative 
support occupations. This is not a surprising effect since working in this category 
usually implies that individuals are better educated and are working with new tech-
nologies. However, as before, the lowest, although highly significant, probability to 
participate is found in the case of farming, fishing, and forestry occupations.

The impact of income becomes bigger when we move to the highest level. In fact, 
the variable hinc4 shows a positive and significant effect on the probability of physi-
cally attending a museum, and is negative on the probability of having both events 
equal to zero. For what concerns the variables linked to time availability, being sin-
gle shows a positive impact whilst the number of children decreases it. Finally, liv-
ing in a balance or in a metropolitan area turns out to have a lower marginal effect 
compared with people living in a central area.

Finally, Table 6 shows that there is no impact of internet consumption of visual 
arts on musego, whilst a strong significant effect of onsite consumption on the inter-
net is found. In the latter case, we find a marginal effect of 0.071 for the impact that 
musego has on the probability of having both events equal to 1 and a marginal effect 
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of 0.200 on the probability of having only internet = 1. As for the other variables, the 
sign and the magnitude are similar to those displayed in the previous paragraph.

Summing up, this paper shows evidence that the internet consumption of visual 
arts has no relationship over the probability of museum visits, whilst a positive and 
statistically significant relationship of visiting over the probability of access via the 
internet is found.

The positive impact of musego over both handheld and internet means the rein-
forcement of online visits for different types of digital access. This means that after 
a physical visit to a museum, an individual can continue his/her enjoyment, even 
though he/she is located in another place compared to the museum. On the other 
hand, we do not find the same reinforcement after the digital access through both 
handheld or internet. In fact, both variables are not statistical significant. Hence, our 
results suggest that a complementarity exists between onsite and online consump-
tion of visual arts. This complementarity highlights that ICTs can expand the audi-
ence of cultural participation.

However, a word of caution should be spent on these results, since they are 
obtained using a cross-sectional dataset. Even though the recursive bivariate probit 
model is applied where a variable z that explains Y2, but not Y is added, to better 
capture the complementarity or substitutability between onsite and online consump-
tion a panel data approach would be preferred.

5  Conclusions

Information and communication technologies as general purpose technologies have 
reached different aspects of production, consumption, and daily life (Castiglione & 
Infante, 2014). ICT has provided many opportunities to sustain and implement pub-
lic and private activity (Kourtit et al., 2017). In fact, traditional participation in the 
arts, in the form of attending performances and visiting cultural institutions, is no 
longer the sole or even the main way of enjoying pleasurable and enriching cul-
tural experiences. Technological changes have dramatically altered the way in which 
art and entertainment are produced and consumed. In the era of ICTs, when many 
individuals are digitally engaged, technological progress has also influenced cultural 
consumption, bringing new opportunities through the use of mobile devices and the 
internet. For many cultural manifestations, the development of ICTs has introduced 
new ways of transmitting or mediating those information cultural goods, and this 
should be taken into account by the managers of cultural institutions. Despite the 
importance and potentiality of digital devices in participation in the visual arts, very 
few studies have been conducted in this field, with most studies focusing on the tra-
ditional onsite attendance of a museum. To contribute to the changes that digital 
technologies have determined on cultural participation, this paper jointly explores 
the choice of attendance at museums and art galleries and/or media and digital 
engagement with visual arts for digital users.

By using data from the US 2012 Survey of Public Participation in the Arts, we 
explain those choices in terms of variables that account for differences in cultural 
preferences and resources, and for differences in other contextual factors. Results 
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show evidence of similar effects on both types of cultural consumption (musego and 
handheld/internet) of those variables that determine cultural capital, early socialisa-
tion and some kind of taste for the visual arts. However, when analysing the results 
for variables that incorporate the effect on the participation decision of the availabil-
ity of other household characteristics, some differences are found. The most remark-
able ones refer to the impact of race, gender, families with children attending arts 
school, income and type of occupation.

By estimating both multinomial logit and recursive simultaneous bivariate mod-
els, we have distinct direct and indirect effects for the two alternative forms of digital 
engagement. We have found that there is a trade-off between internet consumption 
and onsite visits. Visiting museums and art galleries has a positive impact on the 
digital access to visual arts, both through handheld and mobile devices and via the 
internet, whilst the same impact is not found for internet access on museum attend-
ance. There are a number of circumstances that help to explain these results. Mobile 
access is an activity that can be done onsite whilst visiting museum and art galler-
ies, whilst through desktop internet access this is not possible. For all three alterna-
tive pathways of access considered in this research (visits, access through mobile 
devices, and via the internet), some new results on participation in the arts are also 
recorded. Particularly, for the live dimension, there is a feminisation of participation, 
positive effects of income and urban habitat, as well as a positive effect for working 
in an occupation that could determine whether an individual belongs to the most 
educated class. In fact, for all types of access, education present the strongest effects.

Concerning the cultural policies, the managers of cultural institutions, in the 
design of new products, should take into account the changes in cultural engagement 
for each type of participation. For museums, the exhibitions they hold are not the 
only way of displaying their cultural assets, so digital content and services should be 
oriented to alternative forms of digital media accounting for their potential comple-
mentary or substitution effects. In fact, since visits positively affect the use of hand-
held/internet devices (complementarity effect) in visual arts consumption, whilst 
internet consumption does not affect onsite visits (substitution effect) managers 
should focus on ameliorating the physical exposition and on introducing some forms 
of online fees for their online collection, to increase cultural institutions revenues.

In conclusion, since ICT devices are permeating the everyday lives of individu-
als, and given that consumers use their electronic devices to be informed and decide 
about how to allocate their resources for creating pleasant cultural experiences, more 
research on the joint influences of alternative ways of accessing cultural institutions 
should be conducted. For example, in the case of social networks, consumers use 
that technology to record, disseminate, and transform traditional tangible cultural 
goods into new digital cultural goods that can be consumed by other members of 
the same community, extend and enrich the cultural experience; this could all be 
investigated.
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