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ABSTRACT

Governments in most of the developed world fund arts and culture. Theoretically, the arguments for doing so are based on the

arts and culture being public goods or providing positive externalities. The size of the externalities for a variety of cultural goods

has been empirically investigated in numerous stated preference studies. However, the existence of externalities has not previ-

ously been tested as a causal relation. In this paper we are testing the existence of externalities of cultural consumption (cultural

capital externalities) for Danish theatres. We are doing this based on a theoretical model, where a private consumption jointly

produces private and public goods. We exploit variation generated by a national ticket purchasing scheme to estimate the causal

effects of theatre consumption on public returns. We find that there are significant cultural capital externalities for users, but we

find no effects for non-users, pointing towards peer-effects rather than externalities. Even though there are some limitations to

our study, it shows that it is possible to test the existence of externalities of cultural consumption in an empirically convincing

causal set-up.
JEL Classification: Z18, H23, H44

1 | Introduction

Governments in most of the developed world fund arts and cul-
ture either directly through subsidies or indirectly through tax
exemptions for private donors. The economic arguments are
based on the expectation that the arts and culture have public
good characteristics and generate externalities (Throsby 2001;
Snowball 2008; Pommerehne and Frey 1989; Towse and
Navarrete Hernandez 2020).

Many studies have investigated the perceived external bene-
fits of cultural goods. These studies typically rely on stated
preference methods (in contrast to revealed preference, see,
e.g., Schlipfer and Handley 2006). For an overview, see
Noonan (2002). Across studies, a somewhat stylized fact has
emerged. Those who never or seldom use the cultural goods

in question still claim to value them. Examples are numer-
ous: Sanz et al. (2003) finds that non-users value the National
Museum of Sculpture of Valladolid just as much as users,
Czajkowski et al. (2017) finds that those who are very likely
not to attend theatres still have a positive valuation, and Bille
Hansen (1997) and Bille (2002) find that non-users of the
Royal Danish Theatre are willing to pay for its existence as
well as an option value. These findings imply that although no
market-based consumption takes place, individuals might still
derive utility from these cultural goods. The findings have
therefore generally been interpreted as evidence in favor of ex-
ternal benefits. There is no consensus about exactly what these
benefits consist of, but the most often mentioned are: bequest
value (future generations have the possibility to consume the
cultural good), existence value (especially for cultural heri-
tage), option value, and prestige value. All these benefits relate
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mostly to the supply of a cultural good. Another important
type of externalities, namely, cultural capital externalities, is
related to the consumption (the experience) of cultural goods
(Bille 2024). The existing valuation studies of cultural goods
have broadly included all externalities in the supply and the
consumption of cultural goods and services, but they have not
to any larger extent distinguished between different types of
externalities, and they have not adequately discerned between
the effects of the supply and the consumption.

In this paper, we will explore the existence of externalities in the
consumption of cultural goods and we will refer to these exter-
nalities as cultural capital externalities (Bille 2024) because they
are related to the effect on other individuals through an increase
in consumption. Cultural externalities can arise through con-
sumption of various cultural goods, but in this paper, we limit
the attention to theatres. The question we ask is whether indi-
viduals who consume theatres directly influence the welfare of
others within their respective communities. The expectation is
that cultural consumption will have positive social benefits, i.e.,
in the form of building community identity or through moral
education by promoting tolerance and acceptance (Klamer 2016;
Denti et al. 2022).

We are using a theoretical framework developed in Bille (2024)
where a distinction is made between externalities related to the
bare supply and externalities related to the consumption (the ex-
perience) of cultural goods and services. To test the existence of
externalities related to the size of the consumption of cultural
goods (in our case, theatres) in an empirically causal set-up,
we are drawing on a model by Cornes and Sandler (1984, 1994,
1996) for a quasi-public good. To the best of our knowledge, this
is the first paper testing the existence of consumer externalities
for cultural goods in an empirically convincing causal relation-
ship. Our model is quite general and can easily be extended to
analyze other cultural goods.

We do this by deriving an empirical model of the relationship
between valuation of theatres by citizens in a municipality, mea-
sured in a Contingent Valuation Study, and the total number of
theatre visits within the municipality. To estimate the externali-
ties, or external returns, we need a source of exogenous variation
in the total number of visits within a municipality. We exploit
a natural experiment provided by a national ticket purchasing
scheme. The experiment stems from the fact that individuals
below 25years of age receive a discounted price on their theatre
tickets. Basic economic intuition suggests that a discount causes
a movement along some individuals' demand curves. Hence,
some may choose to buy a theatre ticket because of the scheme
but would not have done so without the discount. These individ-
ual responses should naturally be reflected in the total number
of theatre visits within a community. As a result, municipalities
with a younger age distribution should have more theatregoers
than those with an older age distribution because they have a
larger share of discount-eligible individuals.

The implied exclusion restriction is that, conditional on co-
variates, the share of individuals below 25years of age within
a municipality does not affect a person's valuation of theatres
other than through its effect on aggregate demand. In principle,
the share of young individuals may be correlated with omitted

factors that also affect aggregate demand and valuation. If so,
the validity of our approach is threatened. However, we provide
evidence suggesting this may not be a problem.

Our main results, which are based on IV estimates allowing
for variation across regions, show a positive effect between ag-
gregate demand and valuation. A 1% increase in the number of
theatre visits within a municipality is associated with a 0.374%
increase in average valuation for the total valid sample. Yet,
the effect is not significant in our main specification. However,
estimating our model in two subsamples, we find that the IV
estimate of the external return for theatre users is 1.388 and
significant, while the estimate for non-users is —0.725 and not
significantly different from zero. Based on these findings, we
conclude that there is little evidence for the assumption that the-
atre consumption yields positive external benefits. Only those
who use theatres regularly tend to benefit from them. What we
find can be interpreted as simply peer effects (Sacerdote 2011).
The users benefit from having many other users in their com-
munity, as they will have more people to talk to about their the-
atre experience (one possible benefit from the higher cultural
capital in the society).

The next section discusses the arguments put forward for the
existence of externalities. In addition, it outlines our theoretical
model. Section 3 describes the data and our sample and provides
summary statistics. Section 4 outlines our econometric frame-
work and identification strategy. Section 5 presents our results,
and in Section 6, we test the legitimacy of our instrument vari-
able. Lastly, Section 7 discusses the limitations of our study and
concludes the paper.

2 | Non-Market Benefits and Externalities of
Cultural Goods

Several non-market benefits have been proposed regarding
cultural goods. In what follows, we discuss some of the pro-
posed possibilities of how externalities might arise and derive
a theoretical relationship to be estimated. As early as 1963,
Robbins (1963) identifies social benefits arising from arts and
culture. Pommerehne and Frey (1989) identify several types of
externalities and non-market benefits in relation to arts and cul-
ture. They mention option value, prestige value, bequest value,
and existence value. These social benefits or externalities are
non-rival and non-excludable, and escape the ordinary market.
The notions of option value, bequest and existence value have
been adopted from environmental economics by cultural eco-
nomics and have been defined as follows. Option value: users
as well as non-users might be willing to pay an option price
for keeping the theatre option under conditions of uncertainty
about future preferences, personal income, prices, and supply
(see, e.g., Weisbrod 1964, Greenley et al. 1981, and Bishop 1982).
Bequest value: current generations can be willing to support a
certain type of arts and culture in order to provide the option
for future generations to enjoy it. Existence value: even without
any present or future use, some types of arts and culture can be
worth preserving, like archeological artifacts.

Furthermore, prestige value has been added as an important
non-market benefit for some types of arts and culture. Cultural
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institutions, such as theatres, can provide a sense of pride and
identity for the inhabitants in a municipality or a country, just
at many takes pride in their local football teams. In this view,
individuals may value, or derive utility from, a theatre not
necessarily because they want to attend it, but because it is re-
spected nationally or internationally. Furthermore, a prestigious
cultural institution can be a factor in attracting visitors and
thereby creating tourism benefits and related economic impact
(Seaman 2020).

While option value, bequest, existence, and prestige values are
mostly related to the quantity and quality of the supply of the
goods and may exist independently of the size of the consump-
tion, other types of social benefits relate to the consumption of
arts and culture and are expected to increase with the increase
in consumption.

The humanities have for a long time argued that the most pro-
found values of arts and culture are related to their importance
to the individual human beings who engage with them. The
idea is that when private consumption of arts and culture is tak-
ing place, then the individual will accumulate cultural capital
(Bourdieu 1986). This cultural capital impacts other people, pro-
ducing social benefits, or more specifically: cultural capital ex-
ternalities (Bille 2024). These cultural capital externalities can
take many forms, as will be explained further below. But we will
expect the cultural capital externalities to increase with the level
of consumption of cultural goods.

There exists an extended literature of qualitative research and
case studies showing the effects on individuals from participat-
ing in the arts and culture (Crossick and Kaszynska 2016). This
literature points to effects such as engagement, personal devel-
opment, learning, thinking, aesthetic development, and social
cohesion (Carnwath and Brown 2014). Individuals taking part
in cultural activities can gain knowledge and empowerment.
This can take the form of better understanding of oneself and
other people, changed perceptions, increased creativity, aes-
thetic understanding, social critique, better moral vision, and so
on. Those who, for example, read literature or attend the per-
forming arts, can indirectly contribute to the moral knowledge
by reflecting upon and engaging with societal problems. Hence,
the argument is that arts consumption contributes to positive ex-
ternalities by building up tolerance, acceptance, or trust within
communities through ongoing conversations (Klamer 2016).
From an economic perspective, the increase in moral behavior
may strengthen social cohesion and collaboration, which can
have an impact on economic performance (see, e.g., Guiso et al.
and Fehr 2009). In other words, the expectation is that the ef-
fects on participating individuals will ultimately have a wider
impact on the society level in the form of cultural capital exter-
nalities (Figure 1).

To formally explain the case of cultural capital externalities, we
will draw on a model developed by Cornes and Sandler (1984,
1996) for an impure public good, where a privately acquired ac-
tivity jointly produces a public and a private good.

The typical consumer receives an exogenous money income,
Y, and purchases quantities of two tradable goods, labelled X,
and Z. X, is a standard numeraire private good, the price of

Output Outcome Impact on society
Consumption of art Individual level Cultural capital
and culture Accumulation of externalities
cultural capital
*  Quantity of + Tolerance
consumption *  Social «  Trust
*  Quality of the responsibility * Less crime
consumed arts . Mora! behaviours » chial gohesion
and culture + Identity « Diversity
« Insight « Democracy
+  Knowledge + Innovation
*  Reflection
*  Creativity
*  Quality of life
*  Aesthetic
awareness

FIGURE1 | Logic model: possible impacts of consumption of arts
and culture on individuals and society. Source: Bille (2024). [Colour
figure can be viewed at wileyonlinelibrary.com]

which is set at unity throughout. One can think of each unit
as generating a unit of a private characteristic, which is also
denoted by X,. A unit of Z costs p units of the numeraire and
jointly generates § units of a private characteristic, X,, to-
gether with y units of a public characteristic, X,. Even with-
out any contribution from herself, the consumer can consume
units of the public characteristic, which the individual takes
as given and are denoted by )~(3. The consumer's problem is as
follows:

Max (U (Xl,Xz,X3|X1 +PZ=Y. X, =PZXs =X, +yX3>,
@

where U(.) is a strictly increasing, strictly quasi-concave utility
function. In this formulation, the consumer's basic preferences
are defined over the three characteristics, and the budget con-
straint involves the marketed goods. This means, for example, a
consumer buying a theatre ticket at the price p will jointly gen-
erate f3 units of a private characteristic (the use value), together
with y units of a public characteristic (which are the cultural
capital externalities).

As argued in Bille (2024), many cultural activities are impure
public goods, where a privately acquired activity jointly pro-
duces a public and a private good. This will be the case for
most cultural institutions such as theatres and libraries, and
for cultural activities such as attending an art exhibition or a
concert.

Theatres are a good example. Attending a performance is mainly
a private good with obvious private benefits, and it is reasonable
to expect that externalities will be produced through the private
consumption. Or, more specifically, via the accumulation of
cultural capital that the theatregoer can acquire, external ben-
efits will spread to other people through interaction, and this
can have an impact at the societal level. The important point
is that these cultural externalities are transmitted through so-
cial activities and interactions among human beings. Without
the consumption by the users, no cultural capital externalities are
produced. The model has, to the best of our knowledge, not yet
been applied to cultural goods.

In this paper, we will are testing the model developed in Bille
(2024). to study the variation across Danish municipalities, by
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making an empirically convincing set-up where it is possible to
test the following hypothesis:

Hypothesis. The higher the level of cultural consumption in
a community, the greater the aggregate cultural capital produced,
and the greater the cultural capital externalities.

This can be done without opening the black box on outcomes at
the individual level, if the following presumption is made:

The aggregate effects from experiencing beneficial arts and cul-
ture will increase as the number of participants increases.

This means that if the number of individuals participating in
beneficial cultural activities is increasing in a community, we
would expect increasing aggregate cultural capital, which in
turn is expected to lead to greater cultural capital externalities.

3 | Data and Variables

This section introduces the data used in this paper. The de-
pendent variable in our model is the size of the cultural cap-
ital externalities in the municipalities. We have used the
willingness-to-pay (WTP) for theatres as an indicator of the
size of externalities produced in the municipalities. The data
were revealed in a large-scale Danish Contingent Valuation
Study on theatres and museums in Denmark, developed by
one of the authors. The survey was conducted in Denmark
in the spring of 2020 and was distributed to a representa-
tive sample of the Danish population aged 18years or older.
Statistics Denmark drew the sample and distributed the sur-
vey. In total, 4450 individuals received the survey, of which
1929 responded.

These survey data have been merged at the level of the individ-
ual with data from several administrative registers (the income
register, the population register and the educational register) by
means of the individuals’ personal identification number (CPR
number), providing socioeconomic controls for the full sample.
Starting from the sample of individuals who completed the sur-
vey, we have only included the individuals where we have infor-
mation on all the variables used in the models. Some individuals
did not respond to all the relevant questions in the survey, and
for some individuals, there was information missing in the ad-
ministrative registers. This leaves us with a valid sample of 1231
observations.

The survey was conducted in the spring of 2020, during the end
of the first wave of Covid-19, when the theatres were closed. We
tried to mitigate the potential biases created by the situation by
addressing this issue in the survey. Part of the survey was re-
lated to the changed living conditions during Covid-19, includ-
ing the lost option to visit cultural institutions. Concerning the
WTP questions, we asked the respondent to think specifically
of a normal situation without the Covid-19 crisis. However, we
cannot rule out that Covid-19 has created a small bias in the
WTP results.

Prior to the WTP questions, the respondents were given in-
formation about publicly supported theatres in Denmark, the

allocation of public support, the number of theatres, and the
number of theatre visits per year.

The respondents were asked if they are in favor of theatres in
Denmark being supported by means of citizens' taxes. For both
options (yes/no), they were asked to select one among a range
of possible motivations. The following WTP question was only
asked of those who were willing to pay taxes to support theatres
(62% of the sample).! The specific wording of the question was:
“Think about a normal situation before the Covid-19 crisis. If
the decision was yours, what is the maximum amount you are
willing to pay annually via your personal tax bill to finance the
theatres in Denmark?”

Thus, the WTP question tries to infer the perceived value of the
status quo (the current theatre landscape in Denmark, which
was described in advance to the respondents). The scenario is
designed to elicit the total WTP to support the theatres, and with
that to elicit the total value of the goods (minus the entrance fee
the users are already paying). In this way, both the use value
(consumer surplus for the private use) and the non-use value of
the theatres are included in the valuation.

In other words, we are asking for the WTP for the status quo
(which is common in cultural economics), and we do not propose
a resource allocation change. Without introducing any (nega-
tive or positive) changes in the supply, it has been argued in the
literature that there are no consequences for the respondents,
and therefore a higher risk of the estimates being biased (e.g.,
Carson and Groves 2007). However, former valuation literature
in cultural economics has shown a clear insensitivity to scope
in scenarios imposing a change in the provision of the goods
(Whitehead and Finney 2003; Wisniewska and Zawojska 2023;
Snowball 2005).

The design of the questions is based on current guidelines for CV
studies (Johnston et al. 2017). This includes a “cheap talk” where
respondents are made aware of their budget constraints, as well
as additional follow-up questions aimed at detecting, among
other things, the warm glow effect, strategic behavior, and pro-
test zeros, and the data has been cleaned accordingly. The sur-
vey was tested in five focus groups to make sure the questions
were understood by respondents. The focus groups comprised
individuals from the general population (users and non-users,
young and old, various levels of formal education), and the ques-
tions were adopted and revised according to comments received
during the focus groups.

To be able to explore the cultural capital externalities, we have
investigated the causal relation between the number of the-
atregoers in a municipality and the respondents’ WTP for the-
atre in general (at the national level). This means that all the
individuals in the survey were asked the WTP questions, not
only individuals with a theatre in their municipality. The argu-
ments for this strategy are the following. Firstly, there are 98
municipalities in Denmark. Sixty-four of these municipalities
have a theatre (Bille and Storm 2024). The municipalities are
very uneven in size and number of inhabitants. There are five
big municipalities, including the municipality of Copenhagen
(the capital city of Denmark), and many small municipalities.
Some of these municipalities are geographically very close to
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the larger cities (Denmark is a small country), and therefore, we
consider it less important if there is a theatre. People may travel
to another municipality to attend a theatre. For example, there
are many municipalities around the big cities of Copenhagen
and Aarhus. People living in these municipalities travel to the
bigger cities to go to the theatre, and the travel time is still under
an hour. Therefore, we are interested in the WTP for theatres at
the national level, and not only for their local theatre(s), because
the theatregoers will attend productions in municipalities other
than their own. Secondly, the important measure for our argu-
ment is the number of theatregoers in a municipality, as we ex-
pect that the interactions and exchanges with other people will
mainly take place at the local level.

It is most likely that the probability of an individual visiting a
theatre is correlated with the distance between her home and
the theatres and, furthermore, that a larger share of non-users
will probably live further away from theatres than users. This
would result in them being less affected by externalities related
to the consumption of other individuals, as there are fewer indi-
viduals in their living area who visit theatres, which will in turn
lead to a smaller WTP due to fewer cultural capital externalities.
As this is exactly the effects we are looking for, we will argue
that our analysis is robust to this objection.

Visitor data is unfortunately not available for each theatre or
municipality. Only an aggregate national measure is available.
Therefore, we have constructed a measure for each munici-
pality's total number of visits. To do so, we have used Statistics
Denmark's quarterly Cultural Participation Survey.? This sur-
vey is sent to a representative sample of the Danish population
and contains information on respondents’ number of theatre
visits and microdata for each. In addition, we ask each respon-
dent about their theatre habits in the past 12months. As a result,
there is an overlap with our sample for the quarters 2019Q3 to
2020Q2. We used these periods to derive the number of visits
in each municipality and each respective municipality’s share
of the total visits across municipalities. This share is then used
to weigh the aggregate measure found in the official statistics.
Importantly, municipalities’ shares of the total number of visits
are relatively constant across periods.

The price of theatre tickets enters individuals’ budget con-
straints and, consequently, the valuation. Implicitly, the theo-
retical model assumes that only one price exists, but in reality,
there are several. Theatres actively use nonlinear pricing and
price differentiation. For example, a seat in the stalls is more ex-
pensive than one in the balcony. Furthermore, we do not know
what performances the respondents have seen, what type of
ticket they bought, or where they sat. We only know how many
performances they have attended. To circumvent these issues,
we proxy the price of theatre performances by how much re-
spondents state they have spent on theatre tickets within the
past 12months (revealed in the survey data).

Table 1 presents summary statistics for the samples used in the
analysis. The full sample is representative of the Danish popu-
lation, and therefore we can use it as a benchmark. The analysis
is based on the valid sample, which includes data on valuations
and socioeconomics for all individuals. We divide the valid sam-
ple into two subsamples. One for individuals who have attended

a theatre performance within the past 12months at the time of
the survey, the users, and one for those who have not, the non-
users. These samples were chosen because these two groups
might differ in several ways. Firstly, the users are expected to
have a consumer surplus related to their private consumptions,
especially given that theatre prices are kept low due to public
subsidies. This consumer surplus is expected to be included in
their valuation of theatres. Secondly, theatregoers may have
more extensive knowledge about and appreciation of the social
benefits a theatre might provide compared with those who do
not use them. If so, we would expect the two groups to differ in
terms of their perceived external returns.

We have divided the variables into three different groups. These
groups will be used in various specifications in the estimations.
Firstly, the structural covariates are those variables that directly
enter the theoretical relationship. Secondly, we control for in-
dividual covariates in terms of sociodemographic background,
such as the respondent’s years of education, age, gender, im-
migration status, and the number of children living at home.
Lastly, comparing across municipalities is problematic as they
are qualitatively different. The individual municipalities have
different politics, geographies, roles, and importance. Hence, we
include covariates to control these elements.

Table 1 shows that the average valuation of theatres differs across
samples, with users willing on average to pay 319 DKK (43 EUR),
and non-users willing to pay 174 DKK (23 EUR). Users also tend
to earn more than their non-user counterparts and more than
the average income in Denmark. The mean number of years of
education is 12.56 in the full sample. Theatregoers tend to have
received a slightly longer period of formal education than non-
users have received. Moreover, users are older, tend to be female
and are more likely to be married. The older age of individuals
in the valid sample may also explain why there is a lower share
of children living at home. Furthermore, fewer users are immi-
grants, which might be attributable to language barriers. Lastly,
users tend to live in the more populous municipalities, which
have more theatres. This fact is likely to be a result of more users
living in the capital region of Denmark and also explains why
users live in municipalities that spend more on theatres.

4 | Econometric Framework and Identification
Strategy

The econometric framework for testing the existence of cultural
capital externalities across Danish municipalities will be pre-
sented in this section.

The estimations will be based on the following structural equa-
tion for individual i residing in community m:

Yim =0y + YQm + ﬁqim + (xllim + %3 Pim + Vim + Nim (2)

where Y, is individual i's valuation of the public good ele-
ment of theatres in community m. v is a random component
specific to community m, and 7, is an individual-level error
component. o, is the intercept term, a, and «, are coeffi-
cients for individual-level covariates, and p,  represents the
price of theatre tickets for individual i in municipality m. The
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TABLE1 | Descriptive statistics for variables used in the estimations.

Samples
Full Valid Users Non-users
() Dependent variable
WTP for theatres (DKK) 270 391 174
ArcSinh WTP for theatres — 3.96 4.97 3.14
(2.976) (2.633) (2.989)
(b) Structural covariates
Log of total visits 9.7 9.68 9.89 9.52
(1.113) (1.108) (1.138) (1.054)
No. of visits — 2.17 4.8 0.0
(3.395) (3.587) (0.000)
Log of income 12.14 12.44 12.6 12.31
(2.817) (2.010) (1.664) (2.247)
12months spend on tickets (DKK) 716.43 1586.19 0.0
(1341.806) (1614.951) (0.000)
(c) Individual covariates
Years of education 12.56 13.03 13.69 12.48
(2.826) (2.790) (2.741) (2.712)
Married 0.44 0.54 0.57 0.52
(0.497) (0.498) (0.495) (0.500)
Age 49.45 52.29 52.45 52.16
(19.236) (17.770) (17.208) (18.231)
Female 0.51 0.51 0.58 0.45
(0.500) (0.500) (0.494) (0.497)
Children living at home 0.36 0.33 0.3 0.35
(0.481) (0.469) (0.460) (0.476)
Immigrant 0.15 0.07 0.06 0.08
(0.354) (0.260) (0.243) (0.274)
(d) Municipality covariates
Log of inhabitants 11.38 11.37 11.52 11.24
(0.964) 0.962) (1.006) (0.907)
Dummy for proximity to theatre 0.87 0.87 0.9 0.84
(0.337) (0.336) (0.296) (0.363)
Dummy for educational supply 0.64 0.64 0.66 0.62
(0.479) (0.481) (0.475) (0.486)
North Denmark Region 0.11 0.1 0.07 0.12
(0.310) (0.296) (0.256) (0.323)
Central Denmark Region 0.23 0.23 0.21 0.25
(0.418) (0.422) (0.405) (0.435)
(Continues)
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TABLE1 | (Continued)

Samples
Full Valid Users Non-users

Region of Southern Denmark 0.21 0.22 0.21 0.22

(0.409) (0.412) (0.407) (0.416)
Capital Region of Denmark 0.31 0.3 0.38 0.24

(0.461) (0.459) (0.485) (0.427)
Region Zealand 0.15 0.15 0.14 0.17

(0.356) (0.360) (0.344) (0.372)
Log of public cultural funding 11.52 11.42 12.06 10.89

(6.967) (7.045) (6.843) (7.169)
N 4450 1231 556 675

Note: This table presents the means and standard deviations of key variables in the full sample and for the sample who have provided a valuation response. The total
number of visits is constructed based on data provided by Statistics Denmark's Cultural Participation Survey. We use a measure for full income without wealth and
pension contributions. The 12-month-spend on theatre tickets and the total number of individual visits are reported by the individuals. Years of education are based

on the highest completed education and top coded at 21years. An individual has children living at home if these children are below 25years of age and live in the same
household. An individual is an immigrant if they were born outside Denmark and neither parent is Danish citizen. The theatre dummy equals 1 if the municipality has
a publicly funded theatre. The higher education dummy equals one if the municipality has an educational institution at a higher level than secondary school. Means

and standard deviations in parentheses.

parameter 8 captures the private return to individual con-
sumption, and the parameter y captures the external return
to theatres. Later in the paper, we add additional covariates to
the structural model.

The model proposed in (2) defines a structural relationship based
on theoretical assumptions, but it is not necessarily a causal re-
lationship. There are several identification problems. The central
problem with estimating the external returns within municipali-
ties is that the cross-sectional variation in theatre consumption is
generated by selection. Theatre visits are not randomly assigned
within and across municipalities. Instead, individuals make their
own choice of theatre visits. In turn, this implies that there may be
omitted variable bias from a potential correlation between aggre-
gate demand and other community effects embodied in the error
term, v . There may be several reasons for this omitted variable
bias. For example, the quality of the theatres in the community
may potentially confound the relationship. Quality is to be under-
stood broadly. It naturally refers to a theatre's production values,
its ensemble of actors, the venue, repertoire, and characteristics,
and also to whether or not the local theatre in a given community
is of historical and aesthetic value or renowned for its productions.
While it is true that public funding for a specific theatre requires a
certain level of artistic quality verified by funding agencies, there
isno reason to believe that communities’ quality of supply is homo-
geneous. Each theatre is unique, and therefore, it seems most rea-
sonable to assume that quality varies accordingly among venues.

Furthermore, theatre consumption is often a joint decision.
Seldom do individuals visit a theatre on their own. Rather, it is
often a social activity carried out as a group. To put matters into
perspective, only 4% of our samples report that they attend the-
atres alone. Individuals often attend with their partners, friends,
children, grandchildren, colleagues, or clubs. To see why this is
problematic, then suppose that an individual is very fond of the
theatre and, as a result, is an avid attendee. If this individual in-
vites companions along, it implies that some of the community's

aggregate demand is caused by the individual's actions and un-
derlying preferences. These preferences can cause the valuation
of theatres to be a confounder that needs to be controlled for.
It is quite likely that the preference bias also confounds the re-
lationship between individuals' valuation and private returns.
These preferences are both a cause for the number of visits an
individual consumes and for the valuation of theatres. Hence,
the private return is not identified in (2).

4.1 | Instrument Variable: The Danish Ticket
Purchasing Scheme

The ticket purchasing scheme has its legal basis in the Danish
performing arts law. The scheme is national and overseen by the
Ministry of Culture. The primary purpose is to decrease the price
of theatre tickets for individuals below 25years of age. In prac-
tice, it is the individual theatres that set the discount. However,
the discount is regulated. It should be a minimum of DKK 30 per
ticket, and the minimum price of a ticket with a discount should
be DKK 32. Data provided by the largest online theatre ticket
booth shows that the average discount is roughly DKK 350 per
ticket.> This number is calculated from performances without
free entrance and with a discount for individuals below 25years
of age. On average, the price for discounted tickets is close to
40% lower than the regular ticket price. Within these regulatory
boundaries, the theatre is free to set the discount. The difference
between the actual price of the ticket and a discounted ticket is
reimbursed by the government as a subsidy. Crucially, theatres
that receive public funding are entitled to the subsidy without
applying for it.

Because the ticket purchasing scheme assigns eligible individu-
alsadifferent price than others, municipalities’ share of discount-
eligible visitors should be expected to influence the total number
of theatre visits. This relationship would be expected because
the discount causes a movement along current theatregoers'
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demand curves. Some might go to the theatre regardless of the
discount, but the quantity demand is higher when a discount is
offered. Others, who would not have gone to a theatre, may do
so because they are eligible for a discount. These factors produce
a correlation between the share of individuals below 25years of
age within a municipality and the total number of theatre visits.
Consequently, we should expect municipalities with a younger
age distribution, or a larger share of eligible individuals, to have
a higher level of total visits compared with those with an older
age distribution.

5 | Results

This section presents the results of the external returns of the-
atres. We present results for the full sample and two subsam-
ples of, respectively, users and non-users. We present the OLS
results, the IV estimates, differentiating between users and non-
users, and in Section 5.4, we present our main results, which
allow for variation across regions.

5.1 | OLS Estimates

Table 2 shows that OLS estimates of external returns differ
across users and non-users and are relatively robust due to the
inclusion of structural and individual covariates. However, con-
trolling for municipality covariates markedly changes all of the
results. The covariates included correspond to those reported

TABLE 2 | OLS estimates of the external returns of theatres, divided
into users' and non-users' samples, gradually including covariates.

@ 2) 3 @
(a) Valid sample
External 0.389%**  (.261*** 0.203** 0.418
returns of (0.074)  (0.069)  (0.081)  (0.312)
theatres
(b) Users sample
External 0.341%*%  0.309***  0.301***  (0.992**
returns of
0.080 0.082 0.094 0.428
theatres ( ) ( ) ( ) ( )
(c) Non-users sample
External 0.182* 0.181% 0.107 —0.065
returns of (0.108)  (0.108)  (0.125)  (0.386)
theatres
Structural v v v
covariates
Individual v v
covariates
Municipality v
covariates

Note: Standard errors corrected for municipality clustering are reported in
parentheses.

*p<0.10.

**p<0.05.

5 < 0.01.

in Table 1. All standard errors reported have been corrected for
municipality clustering.

The OLS estimates for the valid sample (Column 4), which con-
trols for all covariates, imply that a one-percentage increase in
the number of theatregoers is associated with a 0.418 percentage
point increase in the perceived benefits of theatres for all indi-
viduals within that community. However, the estimate is not
significantly different from zero on average, which implies that
we cannot reject the hypothesis of no cultural capital externali-
ties. Using only data for the subsample of theatregoers, the esti-
mate in Model (4) is 0.992 and significant at a 5% level, whereas
the non-user sample leads to an estimate of external returns of
—0.065 and insignificant. Interestingly, the external return esti-
mates differ between theatregoers and non-users controlling for
structural-, individual-, and community covariates. Moreover,
this may also explain why the effect is smaller and insignificant
on average. However, these estimates may be biased by omitted
variables.

5.2 | IV Estimates

In the remainder of the paper, we will be testing for a causal
relationship between the level of theatre consumption in
municipalities and the level of perceived cultural capital
externalities.

The variable indicating the fraction of eligible individuals is not
discrete, complicating the interpretation of the IV estimates and
the evaluation of the instrumental variable. To mitigate this, we
transform the continuous fraction into deciles. Deciles separate
a variable into 10 equal parts, providing a more manageable
and interpretable structure. In this context, each municipality
is assigned to a decile based on the distribution of their fraction
of eligible individuals. This transformation to deciles facilitates
a more lucid interpretation and evaluation of the IV estimates.
Instead of interpreting the effect of a continuous variable, we
can now elucidate the effect of transitioning from one decile to
another.

If the assumption regarding external benefits is valid, we should
expect to find positive and significant estimates. In Table 3, we
report estimates for the external returns of theatres with vari-
ous specifications for the valid sample. In Column (1), we do not
include any covariates in the regression. Column (2) includes a
set of structural controls. These include the log of individuals'
yearly income excluding wealth, the number of visits to a the-
atre within the past 12months, and how much they have spent
on theatre tickets. Column (3) of the table control for individu-
als' years of education, age, gender, number of children living at
home, marital status, and whether or not they are immigrants.
Column (4) includes controls for the municipalities. These
controls include the size of the population, a dummy equal to
one if it has a higher educational institution, a dummy for the
number of theatres, and regional dummies. Lastly, Column (5)
is a robustness check of the fully-specified overidentified 2SLS
estimates in (4) using limited information maximum likelihood
(LIML) estimation. With more than one instrument, LIML
tends to be less biased than 2SLS (Angrist and Pischke 2009).
Note that the estimates found in Columns (4) and (5) are our
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TABLE 3 | IV estimates of the external returns of theatres, 2SLS, and LIML estimations for the full valid sample, gradually including covariates.

LIML
Valid sample @ ?) ?3) @ 5)
(2) Results using deciles as instruments
External returns of theatres 0.485%** 0.367%*** 0.333%* 0.637 0.652
(0.0926) (0.0883) (0.0894) (0.686) (0.722)
(b) First stage for log of total visits
Dummy for decile=2 0.263 0.272 0.276 0.111 0.111
(0.178) (0.175) (0.174) (0.0990) (0.0990)
Dummy for decile=3 0.598%*** 0.604%** 0.593%** 0.104 0.104
(0.173) (0.173) (0.166) (0.0875) (0.0875)
Dummy for decile =4 0.718%** 0.703%** 0.688*** 0.154 0.154
(0.268) (0.255) (0.242) (0.103) (0.103)
Dummy for decile=5 0.596%** 0.595%#* 0.6171%** —0.0291 —0.0291
(0.198) (0.196) (0.189) (0.120) (0.120)
Dummy for decile=6 2.672%** 2.633%+* 2.555%#* 0.0658 0.0658
(0.567) (0.562) (0.547) 0.127) 0.127)
Dummy for decile=7 0.890%** 0.883%** 0.857%** —0.0537 —0.0537
(0.234) (0.228) (0.227) (0.101) (0.101)
Dummy for decile=8 0.670%** 0.655%+* 0.649%*+* 0.181** 0.181**
(0.188) (0.188) (0.183) (0.0907) (0.0907)
Dummy for decile=9 1.307%%* 1.269%** 1.236%+* 0.122 0.122
(0.345) (0.347) (0.346) (0.105) (0.105)
Dummy for decile=10 2.680%** 2.651%*%* 2.573%** 0.423%** 0.423%+*
(0.135) (0.135) (0.133) (0.125) (0.125)
Structural covariates v v v v
Individual covariates v v v
Municipality covariates v v
No. of obs. 1231 1231 1231 1222 1222
F-statistics (excluded instruments) 201.5 191.9 139.7 6.326 6.326

Note: Standard errors corrected for municipality clustering are reported in parentheses.

*p<0.10.
%D <0.05.
##5p <0.01.

main specifications because they satisfy our assumptions (fur-
ther discussed in Section 6).

Section (a) of Table 3 shows the reduced form relationship
between individuals' valuations and aggregate demand. The
middle section, (b), shows the first-stage relationship between
decile dummies and the log of total visits. The first-stage re-
sults all have the expected signs and magnitudes in the first
three specifications. All but the second decile are also signif-
icant. However, adding municipality-specific covariates sub-
stantially affects the first-stage results. All of the coefficients

are remarkably reduced and imprecisely estimated. Only the
eighth and tenth decile dummies are significantly differ-
ent from zero. The F-statistics in the fully specified model
is close to 6 compared with 139.7 and 191.9 in the preceding
specifications. Because the F-statistic in the fully specified
model is below 10, it may indicate a weak first stage (Stock
et al. 2002). This potential weakness of our instrument raises
concerns about the precision and potential bias of our esti-
mates. However, we employ several strategies to address this
issue and strengthen our identification, which we discuss in
detail in Section 5.4. For now, we will proceed with presenting
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our main results, but we urge readers to interpret these initial
findings with caution, keeping in mind the potential limita-
tions posed by the weak instrument.

The IV estimate without covariates is 0.485, which is 20%
higher than the corresponding OLS estimate of 0.389 reported
in Table 2. The IV estimate should be interpreted as the aver-
age effect of a 1% increase in aggregate demand on the valuation
of theatres for individuals living in municipalities whose total
number of theatre visits is influenced by the ticket purchas-
ing scheme. The 95% confidence interval for the IV estimate is
[0.304, 0.666], which includes the OLS estimate. Adding struc-
tural and individual-specific covariates lowers the estimates but
also slightly increases precision. Again, neither of the specifica-
tions are significantly different from the OLS estimates.

The IV estimate is 0.637, but insignificant in our main model
(Column 4). This result suggests that, on average, the communi-
ties’ consumption is not a cause for individuals' welfare. In turn,
this implies that there are no external returns of theatres in the
form of cultural capital externalities. However, if the first stage
is, in fact, weak, the 2SLS estimator will be biased towards OLS
and, as such, the conclusion that there are cultural capital ex-
ternalities for theatres may not be legitimate. Using the LIML
estimator, which is less biased, produces a very similar estimate
of 0.652, but it is not as precise. We return to the issue related to
the potential weak first stage in Section 5.4. The results suggest
that the observed association between valuation and the total
number of visits is not driven by omitted variables such as qual-
ity and preferences.

Our IV estimates using age distribution variation mainly apply
to municipalities whose total visits are between 3700 and 31,000.
In comparison, the average number of visits across municipali-
ties is roughly 16,000. Without the reference group, consisting of
18 municipalities, our estimates capture the external returns in
65 out of 80 municipalities in Denmark.

5.3 | External Benefits to Users and Non-Users

The average effect may be driven by two types of individuals,
the users and the non-users. Table 4 presents estimates for the
subsample of those who have attended a theatre within the past
12months. The table is similar to the one reported for the valid
sample and contains the same model specifications. The first
stage in this subsample is comparable to the valid sample, with
two noticeable differences. The second decile is now significant
in two specifications, and the fourth decile is significant across
all specifications. The fourth decile significance contributes to a
marginally higher F-statistics of 7.5 in the fully specified model.
Users' external returns of theatres are remarkably higher than
the average effect in the fully specified model. The IV estimate
is 2.411 and highly significant with 2SLS and slightly larger
but less precise with LIML. As before, the IV estimates are
not significantly different from any of the corresponding OLS
estimates.

The OLS estimate is significant at a 5% level in the last speci-
fication, whereas the 2SLS estimate is significant at a 1% level.
Hence, these results suggest that there are cultural capital

externalities to theatres for those who use them. Intuitively,
these results seem reasonable. The users are more familiar with
the theatre good and, therefore, they may be better equipped to
understand the benefits. Another reason can be that what we
find is simply peer effects (Sacerdote 2011). The users benefit
from having many other users in their community, as they will
have more people to talk to about their theatre experience (one
possible benefit from the higher cultural capital in the society).

Table 5 reports the estimates for the subsample of non-users.
The interpretation of the table is similar to before, but the es-
timated model is slightly different from the previous specifica-
tions. Specifically, we assume that non-users have no taste for
the private consumption of theatres. This is equivalent to setting
Bequal to zero in the theoretical model. Consequently, non-users
inverse demand functions are not a function of this parameter,
and neither is the structural model. Furthermore, by not having
bought any theatre tickets within the past 12months, they have
not spent any income on these.

The first-stage results are significant for all but the second
decile in the first three specifications, and only the tenth decile
is significant in the last. This is similar to the results reported
in Table 3 for the entire valid sample. Interestingly, the exter-
nal returns are all positive but lower than in the valid sample
and for users in the first three specifications. In the main model
(Column 4), the estimate is —1.191, which is markedly different
from the findings in the two other samples. On the other hand,
the LIML estimate is —1.224, which is similar. Nonetheless, all
estimates are insignificant and not different from the OLS es-
timates. Thus, the estimates suggest that the consumption of
theatre by others within a community does not influence the
welfare of those who never or seldom go to the theatre.

5.4 | Main Results: Strengthen the Instrument by
Allowing for Variation Across Regions

In this section, we present an approach to resolve the weak in-
strument problem identified earlier. Our initial specifications,
with F-statistics below 10, raised concerns about potentially bi-
ased estimates and inflated standard errors (Stock et al. 2002).
However, the method outlined below mitigates these concerns
and substantially strengthens our identification strategy, provid-
ing robust and reliable estimates.

Although the ticket purchasing scheme applies to all theatres
that receive public funding, irrespective of their geographical
location, the number of publicly funded theatres varies between
municipalities and consequentially across regions. For example,
above 50% of these theatres are located in the Capital Region
of Denmark, and roughly 12% are located in the Southern
Denmark Region. Therefore, the relationship between aggre-
gate demand and the share of discount-eligible individuals is
expected to vary among regions with dissimilar numbers of
publicly funded theatres. This additional variability can be used
to improve the precision of the IV estimates presented above.
We incorporate the regional variation by including a set of nine
decile dummies interacted with four regional dummies. In total,
we now have 36 instruments. The estimates also include the four
regional dummies in the reduced form. Therefore, as before, the

10 of 17

Kyklos, 2025

8518017 SUOWILIOD BRSO 3|qedldde aus Aq pausenob aJe i YO ‘esn 4O Se|nJ 10} AkeiqiT aUIIUO 8|1 UO (SUORIPUCO-PLE-SWULBY W00 A3 1M Aelq | [Bul|Uo//SdNY) SUORIPUOD PUe SWS | 38U} 88S *[S5202/90/2T] Uo AlqiTauluo AB|IM ‘ooyds sseusng usbeyuedod Aq 692T  IAY/TTTT'OT/I0p/L0Y A8 1M AkeiqijeulUo//Sdiy Woly papeojumod ‘0 ‘SEF9L9rT



TABLE 4 | IV estimates for users’ external returns of theatres, 2SLS, and LIML estimations, gradually including covariates.

LIML
Subsample for theatregoers () 2 3) @ 5)
(2) Results using deciles as instruments
External returns of theatres 0.456%** 0.436%** 0.483%** 2.417%** 2.759%**
(0.100) (0.115) (0.128) (0.880) (1.058)
(b) First stage for log of total visits
Dummy for decile=2 0.275 0.277* 0.276* 0.127 0.127
0.173) (0.168) (0.161) (0.114) (0.114)
Dummy for decile=3 0.553%+* 0.563%*** 0.577%** 0.0985 0.0985
(0.167) (0.170) (0.159) (0.107) (0.107)
Dummy for decile=4 0.864*** 0.837%** 0.803*** 0.241%** 0.241%*
(0.326) (0.310) (0.293) (0.118) (0.118)
Dummy for decile=5 0.545%%* 0.540%** 0.587%** —0.00909 —-0.00909
(0.175) (0.173) (0.164) (0.138) (0.138)
Dummy for decile=6 2.739%** 2.704%** 2.617%** 0.127 0.127
(0.479) (0.480) (0.477) (0.126) (0.126)
Dummy for decile=7 0.909*** 0.893%** 0.879%** —0.0531 —0.0531
(0.216) (0.213) (0.234) (0.103) (0.103)
Dummy for decile=8 0.565%** 0.560%** 0.564%** 0.199** 0.199**
0.172) (0.169) (0.158) (0.0856) (0.0856)
Dummy for decile=9 1.227%%* 1.197%** 1.173%%* 0.162 0.162
(0.334) (0.335) (0.332) (0.116) (0.116)
Dummy for decile=10 2.597%*%* 2.564%** 2.480%** 0.499#** 0.499#**
(0.106) (0.108) (0.111) (0.131) (0.131)
Structural covariates v v v v
Individual covariates v v v
Municipality covariates v v
No. of obs. 556 556 556 554 554
F-statistics (excluded instruments) 190.1 168.6 117.5 7.292 7.292

Note: Standard errors corrected for municipality clustering are reported in parentheses.

*p<0.10.
%D <0.05.
kD <0.01.

variability in aggregate demand is solely due to differences in
the share of discount-eligible theatre attendees. However, unlike
before, the share of discount-eligible visitors is now allowed to
vary by region.

Table 6 presents the IV estimate for the new specification. For
the sake of comparison, we have also included the OLS estimates
in Column (1) and baseline IV specification in Column (2). We
also include estimates for the valid sample and the two subsam-
ples. Allowing for regional variation results in an approximately
55% reduction in the standard errors of the IV estimate in the

valid sample. Furthermore, the first-stage F-statistic of the ex-
cluded instrument is 840.3 compared with 6.326 in the baseline
specification. Hence, we no longer suspect a weak first stage. In
the new specification, the IV estimate is 0.374, which is lower
than the previous IV estimate but also slightly lower than the
corresponding OLS estimate. However, they are still not signifi-
cantly different.

In the two subsamples, the estimates are also more precise than
before. For users, the reduction in the standard errors is 43%,
and for non-users, it is 70%. As in the valid sample, the F-statistic
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TABLE 5 | IV estimates for non-users' external returns of theatres, 2SLS, and LIML estimations, gradually including covariates.

2SLS LIML
Subsample for non-users (6} 2) 3) @ 5)
(2) Results using deciles as instruments
External returns of theatres 0.258* 0.258* 0.170 -1.191 -1.224
(0.132) (0.133) (0.154) (0.902) (0.929)
(b) First stage for log of total visits
Dummy for decile=2 0.274 0.275 0.278 0.0973 0.0973
(0.206) (0.206) (0.204) (0.101) (0.101)
Dummy for decile=3 0.629%** 0.630%** 0.611%** 0.110 0.110
(0.204) (0.204) (0.198) (0.0849) (0.0849)
Dummy for decile=4 0.624** 0.624** 0.608** 0.104 0.104
(0.246) (0.245) (0.239) (0.0991) (0.0991)
Dummy for decile=5 0.632%** 0.632%** 0.631%** —0.0497 —0.0497
(0.237) (0.238) (0.230) (0.114) (0.114)
Dummy for decile=6 2.537%** 2.538%** 2.466%** 0.0341 0.0341
(0.659) (0.660) (0.639) (0.131) (0.131)
Dummy for decile=7 0.872%** 0.875%** 0.852%** —0.0522 —0.0522
(0.258) (0.259) (0.252) (0.114) (0.114)
Dummy for decile=8 0.750%** 0.749%** 0.732%** 0.168 0.168
(0.218) (0.218) (0.216) (0.103) (0.103)
Dummy for decile=9 1.347%%* 1.347%%* 1.314%* 0.0923 0.0923
(0.374) (0.374) (0.375) (0.100) (0.100)
Dummy for decile=10 2.736%** 2.735%%* 2.667%** 0.369%** 0.369%**
0.177) 0.177) (0.176) (0.128) (0.128)
Structural covariates v v v v
Individual covariates v v v
Municipality covariates v v
No. of obs. 675 675 675 668 668
F-statistics (excluded instruments) 210.7 209.8 154.9 4.650 4.650
Note: Standard errors corrected for municipality clustering are reported in parentheses.
oo
*#¥p <0.01.

is markedly improved and shows no signs of being weak. The
magnitude of both estimates is smaller than the baseline and
closer to the OLS estimates. For the subsample of users, the es-
timate is 1.388 significant on a 5% level, and for non-users, the
estimate is —0.725 and insignificant.

To put the magnitude of these effects into perspective, let us
consider what a 1% increase in theatre visits represents in our
sample. On average, a municipality in our dataset has approx-
imately 16,034 theatre visits per year. Therefore, a 1% increase
would correspond to an additional 160 theatre visits annually.

Our model estimates that this 1% increase in theatre visits
(equivalent to 160 additional visits) is associated with a 0.374%
increase in the arcSinh-transformed WTP for theatres across
the entire population of the municipality. To understand this
in more tangible terms, we need to convert this percentage
change back to the original WTP scale. Given that the mean
WTP in our sample is 270 DKK (36 EUR), a 0.374% increase
in the arcSinh-transformed WTP corresponds to an increase
of approximately 6.6 DKK (0.9 EUR) in the actual WTP. This
means that, on average, an individual's WTP for theatres would
increase by 6.6 DKK in response to a 1% increase in theatre
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TABLE 6 | Main results: IV estimates for the external return to
theatres allowing for variation across regions, OLS and 2SLS estimation,
divided into users’ and non-users' samples, and gradually including

covariates.
OLS 2SLS
@ €) 3
(a) Valid sample
External return 0.418 0.637 0.374
(0.312) (0.686) (0.441)
F-statistics 6.326 840.3
Excluded instruments 9 36
(b) Users
External return 0.992%* 2.4171%** 1.388%**
(0.428) (0.880) (0.617)
F-statistics 7.292 293.1
Excluded instruments 9 36
(c) Non-users
External return —0.065 -1.191 —0.725
(0.386) (0.902) (0.532)
F-statistics 4.650 184.3
Excluded instruments 9 36
Structural covariates v v v
Individual covariates v v v
Municipality v v v

covariates

Note: Standard errors corrected for clustering in parentheses.
*p<0.10.

#*p <0.05.

5D < 0,01,

visits within their municipality. For the users, the same effect
is 37.9 DKK (5 EUR).

We contend that this approach effectively overcomes the weak
instrument problem present in our initial specifications. The
substantial increase in F-statistics provides us with confidence
in the validity and reliability of our estimates. To conclude, al-
lowing for regional variation increases precision due to a stron-
ger first stage but does not change the overall conclusion.

6 | Legitimacy of the Instrument

Our instrument, predicated on the proportion of individuals
below 25years of age within a municipality, plays a pivotal role in
our analysis. We posit that this demographic significantly sways
the aggregate number of theatre visits, due to the dissemination
scheme, while leaving individual theatre valuations unaffected.

To validate this, we employ a linear model, mapping the share
of eligible individuals to the log of total visits per municipality.

12 .

"

3

©

Log total visits

®

18.0% 20.0% 22.0% 24.0% 26.0% 28.0% 30.0% 32.0% 34.0%
Share of inhabitants less than 25 years

FIGURE 2 | The relationship between the share of discount-eligible
individuals within municipalities and log total visits. Note: The figure
shows the relationship between the share of discount-eligible individu-
als relative to the total population within municipalities and log of total
visits. An individual is eligible for a discount on their theatre tickets if
they are below 25years of age. Each dot represents one of the 98 munic-
ipalities in Denmark.

Figure 2 documents this relationship along with the line of
best fit. The results underscore a positive correlation between
the fraction of eligible individuals and the total number of vis-
its, thereby reinforcing the hypothesis that a larger share of
discount-eligible individuals catalyzes higher community con-
sumption. A one-percentage-point increase in the fraction of
eligible individuals increases the total number of visits by 0.34%
on average.

However, the share of individuals below 25years of age within
a community is not random. It is likely to be caused by migra-
tion, among other things. For instance, some may choose to live
in larger and more populous communities, while others choose
smaller and less inhabited areas. In contrast, the population size
is also likely to be a cause of the aggregate demand within mu-
nicipalities. With more inhabitants, there is likely to be a higher
share of theatregoers, as we know from former research that
shows cultural consumption to be higher in more urban cities
(Towse and Navarrete Hernandez 2020.

Similarly, the availability of education may also be a cause
for migration. For instance, the municipalities with many
young individuals also tend to have a high education supply.
Moreover, a higher level of educational supply interacts with
the general educational level, and a common finding is that
cultural demand is substantially related to years of educa-
tion (Snowball 2008;). In this light, we argue that controlling
for communities’ population size, supply of education, and
region-specific effects, the instruments are as good as ran-
domly assigned.

One of the underlying assumptions in our analysis is that in-
creasing the proportion of young individuals in a municipality
(moving it to a higher decile) would not lead to a decrease in
theatre visits. This monotonicity assumption is crucial for our
analysis as it allows us to compare municipalities in different
deciles as if they were in the first decile. We have tested this
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assumption by examining the cumulative distribution func-
tions (CDFs) of the dummy instruments. Our findings, which
can be reviewed in Figure Al and Table A1, confirm that this
assumption holds.

Apart from concerns over the independence assumption, there
is also the possibility that the implied exclusion restriction is not
satisfied. A higher share of young individuals may affect the
type of theatre supply, which may alter individuals' perceived
benefit and, ultimately, their valuation of the theatres. While
we cannot rule this out entirely, we can try to falsify it. If the
claim is true, we should expect to find a positive relationship
between the share of discount-eligible and the fraction of total
theatre performances whose main audience is children or young
individuals. Figure A2 plots the relationship using data on 1400
performances. The dataset contains information on the type
of production and target audience annotated by the theatres
themselves. The figure shows no relationship between deciles of
young individuals and average shares of child and young adult
productions. We take this as evidence that more young individu-
als in a community do not affect the type of theatre supply.

In sum, we believe that our exclusion restriction is plausible, but
we also acknowledge that it may fail if, for any reason, the share
of young individuals affects individuals' valuation of theatres in
other ways than through changes in aggregate demand.

6.1 | Robustness Check: Share of 26-Year-Olds as a
Placebo

To bolster the credibility of our empirical strategy, we have
subjected our analysis to another robustness check. A potential
concern with our primary instrument, the share of individuals
below 25years of age in a municipality, is its correlation with
other unobserved municipal characteristics influencing the
WTP for theatres. To address this, we employ a placebo instru-
ment: the share of 26-year-olds within a municipality. The logic
is straightforward: 26-year-olds should exhibit characteristics
closely aligned with those aged 25 or below, who are ineligible
for the discount. If our primary instrument genuinely captures
the effects of the discount scheme, then this placebo instrument
should not yield similar results.

Using our primary instrument, we found a coefficient of 0.637
with a standard error of 0.686, suggesting a positive yet statisti-
cally insignificant relationship between the number of theatre-
goers and WTP for theatres. In contrast, the placebo instrument
yielded a coefficient of 6.825 with a considerably larger standard
error of 9.065. For theatre users, the primary instrument indi-
cated a statistically significant relationship at the 1% level, with
a coefficient of 2.411 and a standard error of 0.880. However, the
placebo instrument for this subgroup produced a coefficient of
4.696 with a standard error of 3.413, lacking statistical signifi-
cance. For those not frequenting theatres, the primary instru-
ment suggested a coefficient of —1.191 with a standard error of
0.902. The placebo instrument for this group produced a coef-
ficient of 17.4, overshadowed by an exceedingly large standard
error of 127.3. This lack of correlation can lead to highly unsta-
ble and imprecise estimates, and consequently, we see the huge
standard errors (Table 7).

TABLE 7 | Estimates for main and placebo instruments.

Sample Instrument Coefficient
Main Valid Share<25 0.637
(0.686)
Placebo Valid Share=26 6.825
(9.065)
Main Users Share<25 2.41 1%
(0.880)
Placebo Users Share=26 4.696
(3.413)
Main Non-users Share<25 -1.191
(0.902)
Placebo Non-users Share=26 17.4
(127.3)
Note: Standard errors corrected for municipality clustering are reported in
parentheses.
*p<0.10.
*p <0.05.
#*kp < 0.01.

These robustness exercises reinforce the credibility of our pri-
mary instrument. The significant relationship discerned for the-
atre attendees using the primary instrument is conspicuously
absent in the placebo regressions. This divergence suggests that
the effects we document are intrinsically linked to the share of
individuals below 25years of age and are not merely artifacts of
age-related factors extraneous to the discount scheme.

7 | Concluding Remarks

Public spending on theatres rests on the assumption that the-
atres yield positive external benefits. Several studies have pre-
viously investigated the public good benefits of cultural goods,
such as theatres, by means of stated preference studies. A com-
mon finding is that individuals who do not use the good in ques-
tion typically tend to value them, though to a much lesser extent
than the users.

While most externalities and public good characteristics, such
as prestige value, bequest value and option value, are related to
the level of supply (unrelated to the level of consumption/ex-
perience) of a cultural good, some externalities are thought to
be related to consumption. We refer to these as cultural capi-
tal externalities, as they will increase with the quantity of con-
sumption of a cultural good (Bille, 2024). In this paper, we are
testing the existence of these externalities. We are doing this
based on a model inspired by Cornes and Sandler (1984, 1994,
1996), where a private consumption jointly produces a private
and a public good. The cultural capital externalities are expected
to be related to individuals gaining knowledge and empower-
ment, such as better understanding of oneself and other people,
changed perceptions, increased creativity, aesthetic under-
standing, and social critique. The expectation is, furthermore,
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that there are external returns of the society in the form of, for
example, increased awareness, democracy, diversity, and inno-
vation. The important point is that these consumer externalities
are transmitted through the individuals' (users) consumption by
means of social activities and interactions among human beings.
Without the consumption by the users, no cultural capital ex-
ternalities are produced. The existence of these cultural capital
externalities is inherently a causal issue but has not previously
been treated as such.

This paper outlines an augmented quasi-public good model for
theatre consumption. It describes both the private benefits the-
atregoers receive and the perceived external benefits they are
thought to generate within a community. We derive an empiri-
cal model from the theoretical model of the relationship between
individuals' valuation of theatres and aggregate demand within
a municipality. Data on individuals’ valuation are taken from a
Contingent Valuation Study carried out on the Danish popula-
tion in the first half of 2020. The source of identification is vari-
ation in aggregate demand resulting solely from differences in
the share of individuals below 25years of age in a municipality,
which in turn results from the effect of a national ticket purchas-
ing scheme.

In our main specification allowing for variation across regions,
the IV estimate of the external return is 0.374 on average and in-
significant. However, using only the sample of theatre users, we
find a large and significant external return of 1.388%, whereas
it is —0.725 and insignificant for the subsample of non-users.
Given that the mean WTP in our sample is 270 DKK (36 EUR),
a 0.374% increase in the arcSinh-transformed WTP corresponds
to an increase of approximately 6.6 DKK (0.9 EUR) in the actual
WTP. This means that, on average, an individual's WTP for the-
atres would increase by 6.6 DKK in response to a 1% increase in
theatre visits within their municipality. For the users, the same
effect is 37.9 DKK (5 EUR).

In sum, our results point to the existence of cultural capital
externalities for theatre user, but not for non-user. Intuitively,
these results seem reasonable. The users are more familiar with
the theatre good and therefore they may be better equipped to
understand the benefits. Another reason could simply be peer
effects (Sacerdote 2011). The users benefit from having many
other users in their community, as they will have more people
to talk to about their theatre experience (one possible benefit
from the higher cultural capital in the society). Peer effects have
not previously been studied in the cultural economics literature.
The non-users WTP does not change with the level of theatre
visits in their municipality, which means that non-users are not
aware of any cultural capital externalities.

There are several limitations to our study to be aware of.
Firstly, our approach only captures local externalities gener-
ated within a municipality. These do not reflect any national
externalities that may exist. A more serious limitation is that
we use WTP from a Contingent Valuation Study as the out-
come measure, and therefore the indicator may not reflect the
true value. If, for example, the respondents don't understand
the nature of the externalities provided and therefore are un-
able to value them.

Our study has shown that it is possible to test the existence of ex-
ternalities of cultural consumption in an empirically convincing
causal set-up. To the best of our knowledge, our study is the first
study to use this approach.

We find that much more research is needed in order to gain a
better understanding and distinction between externalities re-
lated to supply and to consumption (the experience), as well as
the distinction between externalities and pure peer effects in
the cultural sector. Furthermore, there is a need to find better
outcome measures than WTP to study the existence of cultural
capital externalities. These externalities are truly important for
our understanding of the values of arts and culture and in terms
of providing guidance for cultural policy decisions.
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Endnotes
!Those respondents who answered “no” have a WTP =0 in the estimations.

Zhttps://www.dst.dk/da/Statistik/dokumentation/statistikdokume
ntation/kulturvaneundersoegelsen

3The data is provided by Scenit based on the central theatre register da-
tabase Tereba. The dataset covers the 2020/2021 season and includes
all publicly listed performances.
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FIGURE A1 | Differencesin logtotal visit CDFs by share of discount-
eligible in deciles. Note: The figure shows the weighting scheme in the
IV estimator. The weights are calculated as the (1-CDF) differences
between municipalities in the second to tenth decile and the reference
group equal to municipalities in the first decile. [Colour figure can be
viewed at wileyonlinelibrary.com]
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TABLE A1 | The instrument induced effects on discrete levels of total visits.

Total visits greater than or equal to

log(7) log(8) log(9) log(10) log(11)
Dependent variable mean 0.997 0.976 0.702 0.258 0.165
Decile
2nd 0.030 0.105 0.230 —0.000 —0.000*
(0.030) (0.077) (0.197) © (0.000)
3rd 0.030 0.133* 0.422%* —0.000 —0.000%*
(0.030) (0.072) (0.197) O (0.000)
4th 0.030 0.095 0.537%%* 0.194 -0.000
(0.030) (0.082) (0.172) (0.167) (0.000)
5th 0.030 0.133* 0.434%* -0.000 —0.000%**
(0.030) (0.072) (0.198) © (0.000)
6th 0.030 0.133* 0.756%** 0.721%** 0.721%**
(0.030) (0.072) (0.134) (0.229) (0.229)
7th 0.030 0.133* 0.564%%* —0.000 —-0.000
(0.030) (0.072) (0.210) 0 (0.000)
8th 0.030 0.133* 0.627%%* -0.000 —0.000%**
(0.030) 0.072) (0.170) 0 (0.000)
9th 0.030 0.107 0.601*** 0.551%%* —-0.000
(0.030) 0.077) (0.181) (0.207) (0.000)
10th 0.030 0.133* 0.793%+* 1.000 1.000%**
(0.030) (0.072) (0.126) O (0.000)

Note: The table shows the effects of the nine instruments on discrete levels of log total visits. The estimates are obtained from a regression of a dummy for the total
number of visits being greater than or equal to the specified threshold on all nine decile dummies. The valid sample has been used. Standard errors are corrected for
municipality clustering and reported in parentheses.

*p<0.10.
D <0.05.
kD < 0.01.

1.0
w
@
:
€
"
E 0.8
t
o
o
=
:
F]
o
>0.6
°
c
o
z
:
:
©0.4 °
e
o L]
=
:
@
g
.
<
L4 .
:

Decile

8

10

FIGURE A2 | Share of discount-eligible in deciles and the average
share of child and youth performances within municipalities. Note: The
figure shows the relationship between the share of discount-eligible in

deciles and the average share of child and youth performances. Each

dot corresponds to a municipality in Denmark. The total number of per-

formances is 1400 in 50 unique municipalities. The data is provided by

Scenit based on the central theatre registry database Tereba. The dataset

covers the 2020/2021 season and includes data for 1400 performances.
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