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Abstract: Understanding the value of cultural goods such as performing arts is essential for

designing welfare-maximizing cultural policies. However, since these goods often generate public
externalities, market data alone cannot capture their full value. While primary non-market
valuation studies offer robust insights, they are resource-intensive. Benefit transfer (BT)—using
value estimates from existing studies to assess unstudied contexts—offers a cost-effective
alternative. This study examines the accuracy of BT in cultural economics, focusing on marginal
values of theater performances. Using data from a discrete choice experiment (DCE) conducted
in six Polish provinces, we perform inter-provincial transfers of marginal willingness-to-pay
values for four types of theater performances. By comparing transferred values with primary
estimates, we assess BT’s validity and reliability. To our knowledge, this is the first BT study in
cultural economics using DCE-derived marginal values. Our findings suggest that BT accuracy
in culture aligns with results from more established fields, supporting the use of DCE-based
estimates in cultural policy evaluation.
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1 Introduction

Performing arts include all creative activities performed in front of an audience, such as
concerts, opera, ballet, and theater. They can be classified as experienced goods, characterized
by an individual demand that grows with increasing cultural consumption experience (Seaman
2006; Brito and Barros 2005). They provide a range of various benefits to people (Throsby and
Withers 1979; Throsby 1990), including benefits arising from a direct contact with art (that is,
use value) and benefits generated without a direct contact (that is, non-use value; for example,
deriving a value from the existence of performing arts as a form of culture preservation). To
assess the effectiveness of cultural policies aimed at provision of performing arts, it is necessary
to know a monetarily-measured value of the benefits that performing arts bring to society.
Comparisons of the money-metric measures of the benefits with costs (e.g., in benefit-cost
analysis) help design cultural policies that can improve social welfare. While market
transactions approximate the value of some goods based on the transaction prices,! performing
arts are argued to generate positive public externalities (e.g., an educational role in society;
Hansen 1997), which are not traded in markets. When goods generate benefits to those who do
not “consume” them directly, market transactions fail to capture their total value. Then, non-
market valuation approaches can be used. Primary non-market valuation studies typically
require substantial resources, such as budget and time, and when such resource constraints exist,
a benefit transfer (BT) method may be a feasible and cost-effective alternative (Johnston et al.
2018; Johnston et al. 2021). BT relies on using pre-existing value estimates from primary
studies conducted at one or more sites or contexts (i.e., study sites) to calculate values at other
sites or contexts (i.e., policy sites), for which limited or no primary data is available (Johnston
et al. 2015b). While BT has been successfully employed in many fields, including health,
recreation, and environmental economics (e.g., Brouwer and Navrud 2015; Loomis 2015), the
method’s application in cultural economics has been scarce (Lawton et al. 2021a). With this
study, we intend to examine the potential for using BT in the area of culture and to help guide
future applications of the method in this field. Our empirical case study used for the assessment

of BT accuracy concerns theater performances.

While both, use and non-use benefits generated by performing arts are believed to
contribute to the overall cultural enrichment of society, the latter typically constitute the primary

argument to justify public financial support for performing arts, covering excessive production

! Valuation based on market prices relies on a simple premise that a rational individual does not want to pay for a
good more than the good is worth to that individual.
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costs associated with the labor-intensive nature of the industry (Throsby and Whiters 1979,
Frey 1999).2 The literature argues that performing arts generate positive public externalities and
individuals who do not attend performing arts events may still derive benefits from the existence
of performing arts (Throsby 1990, Hansen 1997). The externalities include, for example,
preservation of culture, promotion of regional and national identity, as well as society’s
educational role. There also exist benefits to the art form itself, such as fostering innovation and
supporting the development of local artists’ creativity, which contribute to the evolution of art
(Throsby 1990). The wide range of benefits generated by performing arts to society, which are
not captured through market transactions (such as purchases of tickets for performances),
indicate that non-market valuation tools need to be used to measure the total value that

performing arts provide to society.

Non-market valuation can be conducted either through primary research or BT. Although
primary research is generally preferred to estimate values, time and funding constraints faced
in policy processes often lead to BT being the only feasible option (Johnston and Rosenberger
2010). For example, in the context of the Water Framework Directive of the European Union,
the value estimates for benefit-cost analysis need to be obtained via cost-effective means, and
BT is typically a much cheaper and faster method to estimate values than primary research

(Hanley et al. 2006).

We aim to contribute to the underexplored question of the accuracy of BT when applied
to experienced cultural goods, such as performing arts. We assess the accuracy through the
framework proposed by Bishop and Boyle (2019), which focuses on two widely-used concepts
within accuracy assessments: validity and reliability. A valid BT occurs when the transferred
value estimate is not significantly different from the actual value of a given good; in other
words, the transferred estimate is not biased. A reliable BT is associated with low transfer
errors, which express the variance between the transferred and actual values. By examining the
validity and reliability of BT for cultural goods, we intend to help guide future applied research
whether (and in what conditions) this valuation technique can deliver accurate value measures

for cultural policy purposes.

Empirical data to the study comes from a broad stated preference survey concerning the

value of theater performances in Poland. The application of this valuation approach helps us

2 In Europe, for example, theaters subsidized from public funds usually offer tickets for prices far below the level
that would balance the costs of providing performances. Public subsidies often constitute more than half of public
theaters’ budgets (Zieba 2009, Zieba 2011), and, for example, in Poland, their share in theaters’ budgets amounts,
on average, to about 80% (Theatre Institute 2019).
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measure the total value of theater performances including both use and non-use value (in
contrast, for example, to revealed preference approaches based on people’s actual choices,
which allow for the assessment of use value only; Johnston et al. 2017). The survey is conducted
on a sample from the general population of Poland, including both theatergoers and non-
theatergoers. The stated preferences, necessary for the value estimation, are elicited in the
survey through a discrete choice experiment (DCE). In the DCE, respondents are asked about
their preferences towards various projects of extension of the scope of theater performances in
their provinces. The projects of the theater scope extension are described by four types of
performances: entertainment, drama, children’s, and experimental. The approach allows for
calculating the marginal value of extending theater performances for each of the types. The
calculation is based on province-specific random parameter logit models. The models provide
primary value estimates for provinces, which are treated as the actual values (that is, reference

points) for the comparison with the transferred values.

For examining the BT accuracy, we focus on six provinces in Poland. We investigate all
possible pairs and directions for BTs between these provinces, meaning that every province in
our analysis serves as a study site, from which values are transferred to each of the other
provinces, and as a policy site, to which values are transferred from each of the other provinces.
Having the primary value estimate for a given province and the transferred value estimate
(derived from the value estimate in another province), we are able to assess the validity and
reliability of the inter-provincial BTs. We also attempt to identify factors and researcher’s
choices possibly enhancing the BT accuracy, by considering (i) a range of standard BT
approaches, which include unadjusted unit value transfer, income-adjusted unit value transfer,
and function transfer; (ii) different types of theater performances; and (iii) the degree of
similarity between study and policy sites (i.e., different provinces). For each of the BT
approaches, the analysis is based on 120 transfers of marginal values (six provinces times five
other provinces, to which values are transferred, times four theater performance types) and 30
transfers of values capturing the benefits from maintaining the current state of theater
performance in a province (six provinces times five other provinces, to which values are

transferred).

Our examination of the BT accuracy is based on primary valuation research that was
conducted in the Polish provinces in the same time period, with the use of the same data
collection materials and methods, and with the application of the same data modeling

techniques. We argue that this way, our investigation is a pure verification of BT accuracy for
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transmission of information across locations (that is, over space), excluding confounding
factors such as changes over time, variation in methodological practices, and differences in the
definition of a good. As BTs are typically framed in terms of transmission of information over
space (Johnston et al. 2018), this examination addresses this major dimension of differences in
BT applications. The focus of this study on regions, according to administrative division, further
excludes some confounding factors resulting from the choice of locations, such as currency
discrepancies or, at the population level, large cultural differences or varying levels of political

trust. These factors typically occur when transferring values from one country to another.

To the best of our knowledge, it is the first BT examination within cultural economics
that is based on marginal value estimates from a DCE, focused on specific features of a
proposed hypothetical program. Former studies focused on a total value of a program, with
estimates most often derived from contingent valuation surveys.’> DCEs typically involve a
series of preference elicitation questions with policy projects defined by a set of attributes (such
as theater performance types in our study). As a result, DCE data allows for estimating marginal
values of the attributes. In turn, contingent valuation includes a non-attribute elicitation of
preferences (e.g., a single yes-no choice), where a policy project is described as a whole.
Contingent valuation is particularly useful to estimate values of goods inseparable into

individual attributes.

The advantage of DCEs is that the marginal values can be used to evaluate several
possible policy outcomes and design policies balancing different quantifiable goals. If DCE-
based marginal value estimates are transferable, they can provide a flexible approach to
valuation, allowing researchers to estimate the value of a cultural project at a policy site by
selecting levels of attributes that are relevant to that site.* Furthermore, the relative number of
DCE applications to contingent valuation applications appear to rise over recent years in non-
market valuation literature (Mahieu et al. 2017; Hanley and Czajkowski 2019). We argue that
this trend points to the importance of understanding accuracy of DCE-based BT, as more and

more recent data available for BT may come from DCEs.

3 We follow the distinction between DCEs and contingent valuation as described by the “Contemporary Guidance
for Stated Preference Studies” (Johnston et al. 2017). However, we acknowledge that stated preference literature
is not uniform with respect to the nomenclature. For example, some authors consider DCEs as a subset of
contingent valuation when the latter is viewed as “a survey approach to place an economic value on a public good,”
“independent of any particular [preference] elicitation method” (Carson and Louviere 2011, p. 541-542).

4 Naturally, the transferred marginal values need to be considered in the context of the entire primary valuation
study, including the baseline level of the evaluated good, and to take into account possible diminishing marginal
utility. We discuss this problem in more detail in the concluding section.
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2 Benefit transfer as a valuation method
2.1 Usage of benefit transfer

BT may be understood as “the use of existing data or information on nonmarket values
in settings other than where they were originally collected” (Rosenberger and Loomis 2017, p.
432). It is particularly helpful when resources like time, funding, or data are missing or
insufficient to run primary research at a policy site, for which the value estimates are needed.
Since such resource constraints are common within management and policy evaluations, BT is
often then the only feasible approach for valuation. In the context of the US federal policy
analysis, Newbold et al. (2018 p. 469) note that “it is impossible to conduct a prospective
[benefit-cost analysis] without the use of at least some form of benefit (and cost) transfers.” BT
has been in frequent use in large-scale cost-benefit analyses in the US, EU, and elsewhere (e.g.,
Brouwer and Navrud 2015; Hanley et al. 2006; Loomis 2015; Rolfe et al. 2015b)—though,

based on our thorough literature search, not yet much in the domain of culture.

The first applications of BT date back to the early 1970s and concern valuations of
environmental goods, but the use of the method in cultural economics has a considerably shorter
history. Rosenberger and Loomis (2017) refer to early examples of BT, including value
estimates of recreation activities for assessing water-related projects published by the US Water
Resources Council in 1973 and values of timber, forage, minerals, and water provided within
the US Forest Service’s Resource Planning Act in 1974. Further research has stimulated
development of formal procedures of evaluating BT applications. The work by Freeman (1984)
was likely the first one to propose conditions under which primary data could be transferable.
It was followed by the 1992 section on BT in the journal of “Water Resources Research,” where
further recommendations for BT studies were formulated (e.g., Desvousges et al. 1992; Loomis
1992). Boyle and Bergstrom (1992) suggested that a valid BT requires identical study and
policy sites, populations, and welfare measures. These strict conditions have been softened over
time to provide pragmatic guidelines that take into account variations in research settings (Rolfe
et al. 2015a). The book by Johnston et al. (2015a) is among the most recent comprehensive
guides for this non-market valuation technique, but also developed in the context of transferring

environmental and resource values.

As seen from the above largely abbreviated history of BT, the recommendations have
been proposed and developed mostly in the area of environmental economics. With this paper,
we want to contribute to understanding of the conditions for valid and reliable BTs in cultural

economics.
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We were able to identify nine BT studies in the area of cultural economics, including both
published articles and reports, as well as one working paper and one PhD dissertation, as of
September 2024.> We present an overview of the studies in Table 1. The small number of the
identified BT studies within culture evidences that the application of the method in this area is
yet in its infancy. For illustration of the method’s use in other areas, we refer to a summary
provided by Rosenberger (2015) in a chapter of the book on “Benefit Transfer of Environmental
and Resource Values”. Rosenberger (2015) analyzes BT studies that report transfer errors and
identifies 38 such studies. 22 of them are within environmental and resource economics, 14
concern recreation, and two are about human health. This shows that the numbers of BT studies
in environmental and resource economics, and recreation are much larger than the number for
cultural economics. To keep the time span comparable, among our identified BT studies for

culture, there are only four published before 2015 (i.e., the year of Rosenberger’s publication).

5 Although we made efforts to assure comprehensiveness of the literature search, we acknowledge that there might
be studies that we were not able to identify.
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Table 1. Review of BT applications in culture.
Author(s) Publication BT study Country of Evaluated Primary BT(s) over space BT(s) over
type type the policy good(s) at value time
site(s) the policy estimates
side(s)
Brown PhD Accuracy UK Built heritage  Original: Across sites within ~ No
(2004) dissertation  assessment DCE the same country
eftec Report Application UK Built heritage  Pre-existing:  From a site within > 3 years
(2005)* CVor TCM  the same country or
from another
country (Australia)
Tuanetal.  Journal Accuracy Thailand, Built heritage  Pre-existing:  Across countries 6 months
(2009) publication  assessment  Vietnam (0)%
Ulibarri and  Journal Application US Archeological Pre-existing: From a site within > 3 years
Ulibarri publication artifacts combined the same country
(2010) and from other
countries (Australia,
Canada)
Mourato et Report Accuracy UK, Built Original: Across sites within ~ No
al. (2014) assessment  Germany, heritage, (0)% the same country
Sweden, museums and across countries
Romania,
Italy
Fujiwaraet  Report Accuracy UK Museums Original: Across sites within =~ No
al. (2018) assessment CvV the same country
Lawton et Report Accuracy UK Galleries, Original: Across sites within ~ No
al. (2021b) assessment theaters CvV the same country
Lawton et Journal Accuracy UK Built heritage  Original: Across sites within ~ No
al. (2021c)®  publication  assessment CvV the same country
Wisniewska Working Accuracy Denmark, Theaters Original: Across countries 2 years
etal. (2023) paper assessment  Poland CV, DCE

Notes: The literature search was completed in September 2024. Column “BT study type” informs on whether the

study was solely an application of BT or an examination of BT accuracy. Column “Primary value estimates”

informs about the source of the primary values that were used in a study: “pre-existing” means that the authors

took value estimates elsewhere from the literature; and “original” means the authors used their own primary

research to obtain estimates, which they next used for BT. The column also specifies the methods used in the

primary valuation research: “CV” means contingent valuation, “TCM” — travel cost method. The column “BT(s)

over time” reports the approximate time interval between the primary research and the policy scenario.

# One of the case studies included in this report is also described by Provins et al. (2008).

b Detailed information about the study is available in the research report Lawton et al. (2018).
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The identified BT studies in culture concerned nearly exclusively built heritage assets
(e.g., historic cities, temples, manor houses) and heritage institutions (museums). Only two
studies valued art galleries or theaters. The BT findings were predominantly for the cultural
sector in the UK—five out of the nine studies were located exclusively in the UK. The primary
value estimates to the BTs were taken predominantly from stated preference contingent
valuation studies, which were in some cases complemented with estimates derived from other
methods, such as the travel cost method and contingent behavior statements. In one study
(Brown 2004), the accuracy assessment is performed involving estimates derived from a DCE,
though marginal values calculated for particular attributes are not transferred. Wisniewska et
al. (2023) use estimates from a DCE study, but only of the status quo option, to evaluate the
current level of theater services. Different BT approaches were investigated, including

unadjusted and adjusted unit value transfers, and function transfers.

Seven of the identified studies focused on the assessment of BT accuracy, whereas the
remaining two were applications of the BT method. Six of the accuracy assessments first
estimated the primary values based on their study-site data and next used the estimates to assess
accuracy of transfers. This is also the approach employed in our investigation. The remaining
accuracy assessment study used estimates from pre-existing valuation studies available in the

literature.

All the identified studies performed transfers over space. However, the geographical
distance between policy and study sites varied. In five studies, values were transferred across
different sites (i.e., specific locations, where the considered assets are located) within one
country, which could reduce potential sources of variation between the study and policy sites,
for instance, due to limited cultural differences. Some inquiries included transfers between
countries (e.g., Tuan et al. (2009) between Thailand and Vietnam, Mourato et al. (2014)
between five European countries, and Wisniewska et al. (2023) between Poland and Denmark).
Ulibarri and Ulibarri (2010) employed pre-existing (true) value estimates from three different

countries (Australia, Canada, US) to estimate the value at a policy site located in the US.

Transferring over time remains an unpopular practice in BT applications in culture due to
the lack of preexisting original estimates. Estimates obtained long before the considered policy
change were used only in two BT application studies in which the accuracy assessment was not
performed, and thus nothing can be said about the impact of time distance on transfer precision.
Tuan et al. (2009) used surveys conducted within a six-month interval in the same year, whereas

Wisniewska et al. (2023) used surveys conducted over a two-year period.
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The results of the existing BT accuracy assessments are mixed. The early attempts of
conducting BT for cultural goods produced estimates of doubtful accuracy (e.g., transfer errors
of a magnitude of several hundred percent in the international BT concerning historic temple
sites in Vietnam and Thailand; Tuan et al. 2009) and undermined the method’s application in
culture. Brown (2004) reported four transfer errors ranging from 4% to 111%, suggesting
doubtful usefulness of the BTs associated with the upper end of this range of transfer errors. It
is worth noting that Brown (2004) arbitrarily selected four combinations from the whole set of
alternatives specified in the experimental design, and the magnitude of transfer errors for all
scenarios could have been larger. In turn, some of the later studies (Fujiwara et al. 2018; Lawton
et al. 2021b; Lawton et al. 2021¢c, Wisniewska et al. 2023), reported very low transfer errors.
The majority of the accuracy assessment studies (Mourato et al. 2014; Fujiwara et al. 2018;
Lawton et al. 2018) recommended the use of unit value transfer approaches, as they are easy to
apply and were found to provide estimates of a comparable or better accuracy than the function

transfer approach.

The studies also emphasized that a large similarity of goods between study and policy
sites (i.e., homogeneity along characteristics such as significance, physical features, and the
range of services provided) enhanced the transferability and, thus, was crucial for the accuracy
of BT (e.g., Fujiwara et al. 2018). However, this can be challenging for cultural goods that are
often unique and lack perfect substitutes (Provins et al. 2008). Researchers, conducting primary
valuation stated preference studies, typically define the evaluated goods using names of specific
cultural sites or institutions, which automatically represent integral and unique sets of
characteristics difficult to transfer across contexts. To address this issue and mitigate potential
threats to the accuracy of BTs, providing respondents in primary stated preference research with
descriptions in which cultural goods are described by generic characteristics can be helpful.
However, applications following this approach remain scarce. Among the identified BT studies,
only Mourato et al. (2014) use estimates from the study in which all of the country’s built
heritage interiors are conceptualized as a commodity, supporting a similar range of services that
are substitutable and homogenous across assets. They find that transfers of such values between
two countries (i.e., Germany and the UK) yield smaller TEs than transfers of values elicited for
specific heritage assets identified by their names in those countries. In this paper, we adopt a
methodology proposed by Mourato et al. (2014) and use estimates for BT derived from a stated
preference DCE with generalized attributes to enhance the transferability of our estimates. The

estimates we employ can further offer a practical means for valuing cultural policy outcomes
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in the context of diverse investment situations, varying in object and size (Wisniewska and

Czajkowski 2017).

We present novel evidence along several dimensions. First, we examine the accuracy of
BT when marginal values, as derived from a stated preference DCE, are used for the transfers.
This brings a new perspective to the possibility of transferring values of culture, as BT based
on marginal values have not yet been used nor investigated for cultural goods. Second, we apply
BT to performing arts, which have received limited attention in valuation literature. Third, we
expand the small set of locations considered in BT studies in cultural economics by presenting
empirical results for Poland. Fourth, we transfer benefits between provinces, whereas the
existing studies have only examined transfers across specific sites or countries. Lastly, we
demonstrate the potential of transferring values of performing arts, conceptualized as
substitutable and homogeneous goods defined by a set of generic characteristics (here,

performance types).
2.2 Types of benefit transfer approaches

The common classification of BT approaches involves a distinction between unit value
transfers and function transfers (Navrud and Ready 2007; Johnston and Rosenberger 2010).
Both types can be further disaggregated into various subcategories. In general, a unit value
transfer occurs when an estimated value from a study site is directly applied as an estimate of
the value at a policy site. The value can be transferred “as is”, leading to an unadjusted transfer,
or it can be adjusted in various ways, particularly to account for some differences between the
study and policy sites (e.g., a typical adjustment includes controlling for differences in income
levels). The function transfer relies on a function defining how the value is affected by various
characteristics and next the value at the policy site is calculated based on the relationships
described within the function. Functions may be derived from various sources, such as primary
valuation data from an individual study or a meta-analysis synthesizing multiple earlier studies.
In our empirical application, we consider three types of transfers: an unadjusted unit value

transfer; an income-adjusted unit value transfer; and a function transfer.

A common adjustment in unit value transfers includes a correction for mean income
differences between study and policy sites. Typically, a constant level of income elasticity of

demand is used. Formally, the BT approach can be represented as follows:

incomepolicy

(1)

)elasticity

valuepgicy = valuegyyqy (incomesmdy
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To apply this BT approach, a researcher needs to make an assumption on the level of
income elasticity. The literature varies in findings on that elasticity for cultural goods. Seaman
(2006) reports the elasticity to range from insignificant and even negative levels to levels
substantially above one, as based on a review of econometric studies on demand for performing
arts published since 1966. More recent studies do not provide a clearer picture on the elasticity
value. Some observe the elasticity to be substantially less than one (e.g., Castiglione and Infante
2016), other report it to be close to one but statistically different from one (e.g., Bernat et al.
2012), and other find it to be approximately equal to one (e.g., Zieba 2009, for disposable
income). In turn, findings from other areas, such as health and environmental economics, show
that an assumption of income elasticity being equal to one works well in unit value transfers
between sites characterized by considerably different income levels (e.g., Barton 2002;
Czajkowski and S¢asny 2010; Lindhjem and Navrud 2015). In this study, we follow the latter

approach and assume the income elasticity to be equal to one.

For a function transfer, we start with estimating province-specific models, which reveal
the relationships how the mean value changes with changes in explanatory variables (such as
having a university degree and living in a province capital city). Including the explanatory
variables helps us control for differences between the policy and study sites. In the next step,
we use the estimates of the coefficients capturing the relationships to predict the value at the
policy site. To that end, we insert policy-site population means for the respective explanatory

variables to the function describing the value changes.

In our study, the explanatory variables include two (zero-one-coded) binary variables:
one controlling for whether a respondent has attained a university degree and another
controlling for whether a respondent lives in a capital city of their province. The selection of
this functional form is driven by a range of considerations. First, attained education is
empirically evidenced to affect preferences towards cultural goods and people’s cultural
choices (e.g., Seaman 2006; McKenzie and Shin 2020). Second, in Poland, the provinces’
capitals are typically the largest local cities, being at the same time local cultural centers. People
living in the province capitals typically have the easiest access to theaters and, thereby, may be
better familiar with the evaluated good (i.e., theater performances) than those living further
away from the capitals. Third, we limit the set of characteristics for econometric purposes, that
is, to assure that the model parameters are estimated on a sufficient number of observations.
Finally, applications of function transfers require data on policy-site population means of

characteristics included in the explanatory variables. Hence, to make function transfers
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possible, primary research needs to consider only such explanatory variables for which policy-

site population may be available (e.g., provided by public statistical offices).
3 Empirical data and study context
3.1 Discrete choice experiment

The empirical data to the study comes from an online stated preference survey that
concerns preferences of Polish residents towards changes in the scope of theater performances
offered by theaters in Poland that are subsidized from the state budget. In the season 2017/2018
preceding our survey, there were over 900 theaters in the country, including 121 public venues.
On average, a theater provided six performances weekly and two premiers annually. The
theaters received approximately 210 million EUR in total public subsidies (coming from local,
regional, and central governments), which constituted about 9% of the total expenditures on
culture from the public budget. In Poland, all public theaters are subsidized by local and
regional governments, excluding four national theaters that exclusively receive funding from
the central government budget (Theatre Institute 2019). Although the number of public venues
represented only 13% of the total number of theater venues, public theaters clearly dominated
the sector by providing 48% of all premiers, giving 94% of all performances, and gathering
97% of all viewers. They also received most of the public subsidies for theaters,® which
constituted over 80% of their budgets. As of 2018, there were only 387 visitors to performing
arts venues per 1,000 residents on average in Poland (Statistics Poland 2023). However, all
residents bear the costs of subsidizing public theaters. Value estimates from a DCE study, such
as the one described here, can provide input to efficiency assessments of cultural policies and
inform if the public expenditures on theaters are justified by social welfare considerations.
Specifically, the value estimates can help answer the question of whether the benefits from the

theaters, including those to non-theatergoers, outweigh the public expenditures on the theaters.

The main part of the questionnaire, which provides the stated preference data for the
analysis, is the DCE. In the DCE, respondents face a sequence of choice tasks and are asked to
indicate their preferred option in each task. Every task has two options for choice: one presents
a scenario of a possible, hypothetical extension of the scope of theater performances in a
respondent’s province and the other represents maintaining the current state of the theater

performances (i.e., a status quo option).

¢ A small portion of public expenditures on theater is allocated to non-public venues through targeted subsidies.
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The scenarios of performance extension are described by four non-monetary attributes
(characteristics), which stand for different types of theater performances: entertainment, drama,
children’s, and experimental. Each of the attributes can take one of three levels: an increase by
50%, an increase by 25%, or no change (all compared to the current state). The current state
significantly differs across Polish provinces, and thus the changes consistently expressed in
relative terms to all DCE respondents translate into varying absolute changes in the number of
performances depending on a province. In addition, the choice options are described by a
monetary attribute defined as an individual cost of implementing the performance extension
project, which would be collected from everyone in a given province through increased taxes.
The possible cost levels range from 5 to 50 Polish zloty (PLN).”® Table 2 summarizes the

information about the DCE attributes and their levels.

Table 2. Attributes and attribute levels used in the DCE.

Attribute Description Attribute levels
Entertainment Change in the number of entertainment performances in
performances the province
Drama Change in the number of drama performances in the
] no change (SQ),

performances province

) ) ) 25% more,
Children’s Change in the number of performances for children in

. 50% more
performances the province
Experimental Change in the number of experimental performances in
performances the province

Change in individual expenditures per year (collected
Cost ) 0(SQ), 5, 10, 20, 50 PLN
through obligatory taxes and fees)

Notes: SQ denotes the level used in the status quo (current state) option.

An example of a choice task for one of the provinces is displayed in Figure 1. Each
respondent is presented with a sequence of four choice tasks regarding the extension of the
scope of theater performances in their province. To mitigate order effects, we randomize the
order of the choice tasks and attributes as presented to respondents.” The combinations of the

attribute levels that define different scenarios of the extension project presented in different

7 Approximately, 1 EUR is equal to 4.5 PLN.

8 In the first phase of the data collection (before updating the design; only for 268 respondents), two additional
cost levels were used: 2.5 PLN and 25 PLN.

° The sequence of DCE tasks with the performance extension includes in fact eight choice tasks, all displayed in a
randomized order. Half of them consider the change in a respondent’s province, and the other half consider the
change in the country as a whole. Given our interest in province-specific value estimates, we only use data from
the former in this study.
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choice tasks are created in Ngene to optimize D-efficiency of a multinomial logit model, based

on data from a pilot study (Ferrini and Scarpa 2007; Scarpa and Rose 2008).

Figure 1. An example choice task for Mazowieckie (MA), translated from Polish.

Alternative A Alternative B
Status quo

Theater offer in province % Mazowieckie

" Entertainment performances No change 25%

< Drama performances No change 50%
g Children’s performances No change No change
é& Experimental performances No change 50%
Change in your expenditures per

se iy P P 0 PLN 20 PLN

year

The questionnaire follows a standard structure for a stated preference survey. It starts with
questions needed to meet the intended quotas for gender, age, education level, and province of
residency. Next, warm-up questions on the topic of the survey are asked, mostly concerning
past visits to theaters and the location (province), where the visits took place. Further, the four
types of theater performances are thoroughly introduced. Each type is described on a separate
screen with an accompanying symbol to facilitate the performance type understanding and
identification (the same symbols are used in the DCE tasks, as shown in Figure 1). The screens
provide province-specific examples of performances for each type, which are carefully selected
to match theater shows offered in a respondent’s province. For each performance type,
respondents are also asked whether they have watched a performance of a given type and if yes,
they are then asked to provide the performances’ titles or locations (theater names). After the
explanation of performance types, the DCE is conducted. Initially, respondents are provided
with introductory instructions on how the DCE will look like, what attribute levels are possible,
and how many choice tasks they will face. To enhance understanding of the attribute levels, the
questionnaire provides examples of what a given increase in the scope of the performances
would mean in terms of the number of offered premieres and performances. Every choice task
is displayed on a separate screen. The final part of the questionnaire includes additional

questions about perceptions and opinions, and socio-demographic data.
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3.2 Survey administration and development

The survey was administered online by a professional polling agency on the nationwide
sample in Poland from May through December in 2018. In total, 2,863 respondents completed
the questionnaire, including interviews from a pilot study conducted on 268 respondents.
Quotas were used to assure that the distribution of respondents across provinces mirrors the

relative sizes of the provinces’ populations.

The design of the survey is guided by extensive consultation of the questionnaire with
experts from theater, arts, and sociology. Across the literature, there are substantial differences
in categorizations of performance types (c.f., Wisniewska 2019). In our study, we use the
categorization into four types as proposed by Wisniewska and Czajkowski (2017) in their DCE
study. The entertainment and drama types are rooted in the ancient division between comedy
and tragedy, and they include performances focused on entertainment and classical repertoire,
respectively. The children’s and experimental types aim to distinguish performances targeted
at the youngest audience, often with the educational focus, and experimental forms of theater.
Based on information from respondents of the survey of Wisniewska and Czajkowski (2017)
as well as our initial testing of our questionnaire with individuals from the general population,
this classification enhances respondents’ understanding of the range of performance types
offered by theaters and is quick to learn. At the same time, the grouping into four categories

may be useful for policymakers in the context of Polish cultural policy.

For a given respondent, the DCE tasks presenting the scenarios of the province-wide
performance extension concern only one province. Taking the example of the DCE task from
Figure 1, that respondent is displayed with province-wide extension projects only for province
Mazowieckie. In other words, we do not provide the same respondent with DCE tasks varying
the provinces of implementation of performance extension. We refer to the province used in the
DCE as a respondent’s province, and it is a province in which a respondent visits theater
performances (for theatergoers), intends to do so or is most likely to do so (for non-
theatergoers). We identify the respondents’ provinces based on early questions in the
questionnaire, which query about the frequency and location of their theater visits, both past
and planned. For individuals who visit theaters regularly, their province is the one where they
attend theater performances most frequently. For those who do not visit theaters but have
intentions to do so in the future, their province is the one where they would most likely watch
a theater performance. For respondents who neither currently visit, nor have plans to visit

theaters, their province is their place of residence. This implies that a respondent could be asked
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in the DCE tasks about performance extension in a province different from their province of
residence (for example, respondents who regularly attend theater performances outside of their
province of residence). For the purpose of this analysis and to assure clarity of the BT
investigation, we only include in this study the respondents for whom the province displayed

in the DCE tasks is also their province of residence.
3.3 The studied provinces

The empirical analysis is based on data for six provinces of Poland: Lubelskie (LU),
Lodzkie (LD), Malopolskie (MA), Mazowieckie (MZ), Wielkopolskie (WP), and
Zachodniopomorskie (ZP). The country is divided into 16 provinces, and they represent the
highest-level administrative division. We exclude from the analysis the provinces for which we
have fewer than 100 observations (to ensure a sufficient number of observations per estimated
parameter) and for which econometric models of preferences do not converge credibly (which
may be tied to a limited number of observations per province). Figure 2 presents the map of

provinces in Poland, where the provinces included in our study are highlighted.

Figure 2. The studied provinces of Poland.

For the six considered provinces, the total number of respondents included in the
empirical analysis is 1,328.!° The distribution of the survey respondents across the provinces,
together with basic statistics for the provinces, is reported in Table 3. The number of

respondents per province ranges from 111 to 416, reflecting variation in the population sizes of

10 The number of respondents is 1,167 for function transfers due to 161 missing observations for the indicator
variable of living in the province capital city, which is used in the preference models for function transfers.
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the provinces. Notably, MZ, with the capital city of the country (Warsaw), has by far the largest
population, with more than five million of residents (Statistics Poland 2018). The survey
statistics for income and education are also consistent with actual variations along these
characteristics between the provinces (Statistics Poland 2019a, 2019b). Based on self-reported
data from our survey, the average respondent’s monthly net income ranges from 2,394 PLN in
LD to 3,405 PLN in MZ. The share of respondents with a university degree spans from 28% in
LD to 47% for MZ. Less than half of the respondents in each province reside in the province
capitals, except for MZ, where more than 70% declare residing in the capital city. The highest
shares of theatergoers, who visit a theater more than once a year, are found in MZ and MA,
where they reach the levels of 47% and 46%, respectively. These percentages correspond to the
sizes of the theater markets of the provinces. The country’s capital city is located in MZ and
boasts the largest theater market in the country. The second largest theater city in Poland is
Cracow located in MA. We also note that the study sample includes substantial shares of
respondents who never go to theaters or attend theater performances rarer than once a year (36%
of the sample) and of those who do not plan to go to theater in the future (20%), which helps us
better capture the variation of preferences in the society.

Table 3. Survey-based statistics for the studied provinces.

Respondents
Average Respondents Respondents
that visit
Number of monthly net with a living in the
Province theaters more
respondents individual university capital of their
than once a
income [PLN] degree province
year
Lubelskie (LU) 144 2,412 42% 42% 34%
Lodzkie (LD) 197 2,394 28% 47% 40%
Matopolskie (MA) 238 3,292 42% 42% 46%
Mazowieckie (MZ) 416 3,405 47% 74% 47%
Wielkopolskie (WP) 222 2,557 37% 38% 37%
Zachodniopomorskie (ZP) 111 2,299 40% 27% 41%

Notes: In total (for the six provinces jointly), there are 109 missing observations for income and 161 missing

observations for the indicator of living in the province capital city.

The studied provinces are distributed between the east (LU, LD, MA, MZ) and west (WP,
ZP) of the country, with a greater concentration in the east. The so-called Polish eastern wall
has been recognized as a peripheral region with a weaker economic position compared to the
rest of Poland (Bartosiewicz and Stanczyk 2014). One of the reasons for this lies in the region’s
agricultural character. However, the division into the east and west has persistent historic

grounds: the specificity of the 17th-19th-century partitions led to a lower level of modernization
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in the east of Poland, resulting in underdeveloped infrastructure, a lower degree of
industrialization and urbanization, a strong prevalence of traditional family farming, and a
relative neglect of education and science in provincial budgets (Kolasa-Nowak 2011). The
recent data on cultural participation mirrors these differences across regions. Specifically,
despite MA and MZ being the most important theatrical centers in the country, official statistics
show that cultural participation in the east of Poland (including participation in performing arts)
is lower than in the west of Poland (Statistics Poland 2020).

In Appendix Table Al, we present additional information for the comparison of theater
markets across the provinces, focusing on data from the year 2018, sourced from Statistics
Poland (2023). Local public expenditures on theaters per capita in that year varied from 23.70
PLN in WP to 38.73 PLN in MZ which outperformed MA as the province with the second-
largest expenditure by more than 10 PLN per capita per year. Besides the two largest theater
centers, MA and MZ, the number of public theater venues varied from five in LU to 11 in WP.
In MZ and MA, 27 and 20 public venues were located, respectively. It is evident that MZ, with
the country’s capital city, significantly outperformed other provinces in terms of both public
expenditures on theaters and the number of theater venues, among others. The disparities
between provinces are even more pronounced when looking at the number of performances
shown in 2018. It varied from 704 in LU to over 10,000 in MZ, with a median of 3,599 for all
six provinces under study. Again, it is worth noting that MA, as the second-largest province in
terms of the number of performances, had over 5,500 performances fewer than MZ.

One of the factors that determine the effectiveness of cultural services provided by public
institutions, such as public theaters, is their accessibility to the public. Research shows that
theater attendance depends on the number of available seats (Smolny 2017). When accounting
for the differences in population size between provinces, interesting insights are provided by
the number of residents per one seat in performing arts institutions, indicating higher
accessibility of theater services per resident in provinces like MZ with 269 and ZP with 382
residents per seat, compared to WP with 610 residents per seat, and LU with more than 1,000
residents per one seat, suggesting the lowest accessibility across provinces. It should be
highlighted that public theaters are primarily located in the largest cities and metropolitan areas,
which are usually the provinces’ capitals. Therefore, this measure of theater accessibility does
not fully illustrate the spatial distribution of residents’ access to theater venues within a

province.
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4 Empirical strategy

We start with estimating marginal values based on the primary data, which is described
in the earlier section. This provides us with primary value estimates that are subsequently used
for BTs and for the assessment of the BTs’ accuracy.

We follow a standard approach to DCE data modeling, as used in numerous applications
of the methodology (e.g., Browning et al. 2024; Czajkowski et al. 2022). Similarly, we apply
standard procedures for BTs and the assessment of their accuracy (e.g., Johnston and Zawojska
2020). This way, our empirical assessment is performed with the use of typical approaches in
this area.

4.1 Econometric models

Modeling of preferences stated by respondents in DCE tasks is grounded in a random

utility framework (McFadden 1974). According to the framework, the utility of individual i

from policy scenario p, U, (-), is a function with two main additive components: observed
characteristics of the policy, which are described through the non-monetary and monetary DCE

attributes (that is, X,, and C, , respectively), and unobserved idiosyncrasies expressed as an

unobservable error term, ¢, . Formally, the utility function can be represented as:
(]ip(.):ﬂiXip_'_aiC'ip +gz‘p’ (2)

where f, and @, are preference parameters to be estimated, which represent marginal utilities

from the non-monetary and monetary attributes, respectively. Indexing the parameters over i
denotes that the parameters are allowed to vary over individuals according to a predefined
multivariate distribution (Train 2009). This accounts for heterogeneity of preferences across the
individuals and produces a random-parameter specification of the model, which is typically
(and henceforth) referred to as a mixed logit model (MXL).

We estimate the model in willingness-to-pay (WTP) space to ease the interpretation of

the model results. In a WTP-space model, the preference parameters can be readily interpreted

as monetary WTP amounts. To that end, we first define o, =y, /6, as the monetary parameter
in preference space, where 7, represents the underlying marginal utility of income and 6, is a
scale parameter, and we define f, =4, /6, as a vector of preference-space parameters on the
non-monetary attributes, where 4, denotes a vector of underlying marginal utilities associated

with these attributes. We further assume error term ¢,, to follow an 1.1.d. type I extreme value

distribution with a constant variance of 7> /6 (Scarpa et al. 2008; Train and Weeks 2005). A
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marginal WTP value (i.e., an implicit price; ®,) for a change in a given non-monetary attribute

can be calculated as a ratio of the attribute coefficient to the coefficient of the monetary

attribute—that is, @, = 8, /«, = 4,/ y,. Based on that we can re-define preference-space model

specification (2) into a behaviorally equivalent specification, but in WTP space:

U,()=e b X, +C, |+&,=a,(0/X,+C,)+¢,. 3)
.

The WTP parameters in @, are allowed to vary across individuals according to a predefined

distribution.

In our empirical application, we assume the elements in @, to be normally distributed. We

define ¢, =¢e", with v, being an underlying latent normal factor that defines the lognormal

distribution of the coefficient of the monetary attribute. This assumption follows from a
common practice in discrete choice models to ensure a positive marginal utility of income. In

our application, vector X, also includes a constant for the status quo, equal to one for the status

quo option and zero otherwise, in order to measure the marginal utility and the associated WTP
for maintaining the current state of theater performances. We refer to this model specification
as a basic MXL.

In addition, for the function transfer approach, we extend the basic model specification in (3)
to include variables helping capture the effects of selected demographic characteristics on the
marginal WTP values. In this extended model specification, the means of the random WTP
parameters are interacted with the demographic variables. The estimates on the interaction
terms express by how much the marginal WTP values differ for individuals characterized by

specific demographic factors. We call this model specification an extended MXL.

4.2 Benefit transfer procedure

The estimates from the basic models are used for unit value transfers, and the estimates
from the extended models are used for function transfers. We consider all possible combinations
of pairing the provinces into the sets of a study site and a policy site. This means that in separate
BTs, each province is treated as a policy site and the value estimates derived from all other
provinces are transferred to that policy site—these other provinces are then considered as study

sites.
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In the unadjusted unit value transfer, we take the WTP estimates as obtained from a basic
MXL model for a given province and transfer them to a province assumed to be a policy site.
In the adjusted unit value transfer, the WTP estimates derived from the basic MXL models are
scaled by the ratio of mean income levels of the provinces between which the transfer is
conducted (as per equation (1)). In the function transfer, we transfer the estimated function to
the policy site and calculate the transferred value based on it. For example, let us assume that

the marginal WTP values for extending drama performances are described by the following set

of estimates: the mean parameter estimate of extending drama performances is equal to 3”,

the parameter estimate of the interaction term of this performance type and the variable

controlling for living in the province capital is equal to 3, and the parameter estimate of the

interaction term of this performance type and the variable controlling for having a university

degree is B37. Then, the transferred value to a policy site will be the sum of S”, 3, multiplied

by the share of people living in the province capital at the policy site, and B, multiplied by the

share of people having a university degree at the policy site.

4.3 Accuracy assessment of benefit transfers

Examination of the accuracy of BT relies on a comparison of the true, actual value at a
policy site and the transferred value to the policy site, where the latter is derived from the value
estimate(s) based on primary data for other site(s) (i.e., study site(s)) as described in the
preceding paragraph. In a standard BT application setting, one does not know the actual value
at the policy site and, hence, the BT is needed. In our study, we treat as the true, actual values
the WTP values estimated directly from the DCE data for a given province. In other words, we
treat these primary-data-based values as criterion values for the accuracy assessment (a similar
approach is employed in the existing BT accuracy assessment studies reported in Table 1; i.e.,
Tuan et al. 2009, Mourato et al. 2014, Fujiwara et al. 2018, Lawton et al. 2021b, Lawton et al.
2021c). We separately assess two components of accuracy—validity and reliability—as per
framework by Bishop and Boyle (2019).

The validity assessment requires the evaluation whether there is no statistical difference
between the actual value and the transferred value. To that end, we conduct Z-tests with the
null hypothesis of equality between the actual and transferred marginal values. A valid transfer
is when the two values are statistically indistinguishable (i.e., no reason to reject the null

hypothesis).
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The reliability assessment employs a commonly used measure of transfer error (TE;
Rosenberger and Stanley 2006). It helps understand how close the transferred value is to the

actual value. We use the absolute value percent TE:

|value d—valuegctyall
ITE| = ransferre - 100%. 4)
valuegcryal

The lower the TE, the more reliable the transfer. Henceforth, for brevity, when we use the term
TE, we mean the absolute value percent TE as defined in equation (4).

We argue that both components of the BT performance assessment—validity and
reliability—are needed and complementary (and have been used in earlier examinations, e.g.,
Johnston and Zawojska 2020). In particular, the probability of failing to reject the null
hypothesis of equality can be larger for WTP with large standard errors than for those with
small standard errors. This implies that WTP estimates with large standard errors can be
expected to be more likely to generate valid transfers. Then, the assessment of reliability can
be helpful to identify accurate transfers. As also observed by Rosenberger (2015) based on
reviewed BT inquiries, the correlation between passing validity tests and minimizing TE is low,
which further points to the importance of examining both validity and reliability. We further
note that the two angles of the accuracy assessment have a very different character (Rosenberger
2015). The accuracy assessment provides a strict condition, defined by the statistical test, on
whether a BT is valid or not. On the other hand, the reliability assessment does not set such a
definite line between reliable and unreliable transfers, but rather provides a general indication
about a BT performance.

5 Results and discussion

5.1. Primary value estimates and illustration of the benefit transfer procedure

Primary value estimates to our BTs come from two sets of models: (i) basic MXL models
only with the variables controlling for the choice option characteristics used in the DCE and (ii)
extended MXL models including in addition interactions of the mean coefficients with the
variables controlling for selected demographic characteristics (i.e., having a university degree
and living in a province capital). For each province, we estimate a separate basic model and a
separate extended model, using the simulated maximum likelihood method with 4,000 Sobol
draws.!! The estimates from the basic models are used for unit value transfers (both unadjusted
and income-adjusted), and the estimates from the extended models are used for function

transfers.

' The estimation is conducted based on a custom code developed in Matlab available at

https://github.com/czaj/DCE under CC BY 4.0 license.
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Table 4 presents the main results of the basic MXL models. For brevity, in the table, we report
only the estimates of the coefficients on the means, and full results of the models are presented
in Appendix Table A2. Since the models are estimated in WTP space, the non-cost coefficient
estimates can be directly interpreted as WTP values in PLN per person per year. Specifically,
the coefficients for the non-monetary DCE attributes represent mean marginal WTP values for
a one-percent increase of the number of performances of a given type. The estimates on the

monetary attribute do not have any direct interpretation.

Table 4. Mean value estimates from the basic MXL models in WTP space (for unit value

transfers).
Model for Model for Model for Model for Model for Model for
LU LD MA MZ WP p
Mean effects
coefficients (standard errors)
Status quo 0.33 o 0.24 o 0.29 o 0.19 o 0.15 0.12 o
(0.04) (0.09) (0.01) (0.00) (0.12) (0.03)
Entertainment -0.04 0.35 o 0.19 o 0.09 o 0.42 : 0.05
(0.06) (0.13) (0.05) (0.01) (0.23) (0.05)
Drama 0.16 ™ 0.17 0.06 0.19 o -0.25 -0.08
(0.05) (0.14) (0.05) (0.01) (0.23) (0.08)
Children’s 0.21 o -0.02 -0.37 o 0.26 o -0.09 -0.11 ”
(0.06) (0.12) (0.06) (0.01) (0.21) (0.05)
Experimental 0.12 0.10 0.07 -0.11 2038 : -0.14 ”
(0.09) (0.14) (0.05) (0.01) (0.21) (0.07)
Cost (100 PLN) 355 -2.99 o -3.91 ” -3.40 ” -2.10 o -4.41 o
(1.13) (0.96) (1.53) (1.76) (0.58) (1.66)
Log-likelihood at
-290.54 -343.86 -458.09 -820.33 -446.15 -185.76
convergence
Number of
observations (1) 576 788 952 1664 888 444
Number of
respondents 144 197 238 416 222 111

Notes: ¥** ** and * represent significance at the 1%, 5%, and 10% level, respectively. The variables are modeled
as random and normally distributed, except for the cost, which is assumed to follow a lognormal distribution and
the estimates of the underlying, preference-space equivalent, normal distribution are provided. To ensure the model
convergence, the cost is divided by 100. Full results of the models, including standard deviations and model

characteristics, are reported in Appendix Table A2.
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In all, but one (WP), provinces, the variable on the status quo is statistically significant
and positive, indicating that people have some WTP to maintain the current state of the scope
of theater performances offered in their provinces. At the same time, they also like some of the
considered extensions of the number of theater performances. In particular, respondents are
willing to pay to increase the number of entertainment performances in all, but two (LU and
ZP), provinces, and the marginal WTP values for a one-percent increase in that number range
from 0.09 to 0.42 PLN per person per year. In LU and MZ, they are willing to pay about 0.16-
0.19 PLN to have the number of drama performances increased by one percent. The extension
of children’s performances is associated with mixed preferences across the provinces. While
respondents in LU and MZ would like to pay 0.21-0.26 PLN for a one-percent increase of these
performances, respondents in MA and ZP would need to be compensated 0.37 and 0.11 PLN,
respectively, for a similar change. In turn, in none of the considered provinces, respondents
have a positive WTP for extending the number of experimental performances. Respondents in
MZ, WP, and ZP would need to be paid a compensation of 0.14-0.38 PLN for a one-percent

increase of the number of this type of performances.

Interestingly, the obtained WTP values (when statistically significant) are consistently of
the same sign across all six provinces for some types of performances (specifically, positive
WTP values for entertainment and drama performances, and negative WTP values for
experimental performances), while they have varying signs for the other type (that is, children’s
performances). We hypothesize that these differences arise as a result of the specific nature of
the latter performances, as the population as a whole has less familiarity and experience,
potentially contingent on the fact of being a parent or planning to have children in the future.
Many performances for children are tailored for schools. Consequently, people attend them as
pupils, and the attendance in the early ages does not necessarily translate into familiarity with

this type of performances among adults, from which our respondents are recruited.

he extended MXL models with the demographic variables illustrate how the marginal
WTP values change for different groups of individuals—that is, those with and without a
university degree and those living in and outside of their province capital. These results are
reported in Appendix Table A3. The mean value estimates remain fairly robust across the basic
and extended models. In the extended model, these mean estimates represent the WTP values
for respondents without a university degree and not living in a province capital. The two

demographic characteristics affect WTP to different degrees and directions for various
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provinces. This suggests a lack of systematic effects of these characteristics on WTP for the
considered extensions of theater performances. For example, for all provinces except for MA,
we find that respondents living in the provinces capitals are characterized by a lower WTP for
extending the number of entertainment performances than those living outside of them, and an
opposite effect is observed for MA (that is, a higher WTP among those living in the province
capital). Those living in the provinces’ capitals are willing to pay more for more drama
performances in LU, LD, and WP, but they are willing to pay less for more drama performances

in MA and ZP. Differences such as these evidence province-specific nature of the effects.

The results described above provide primary value estimates to our study of BT accuracy.
For illustration of how we conduct the BTs, we take the example of transferring marginal WTP
values for increasing the number of entertainment performances (by one percent) from MZ to
MA. In the unadjusted unit value transfer, we simply use the estimate for MZ, which is equal
to 0.09 PLN as reported in Table 4, and assume that this is the transferred value in MA. The
actual value in MA is 0.18 PLN, and we use it to assess the transfer accuracy. Specifically,
based on a Z-test, the two values are statistically different and so we conclude that the transfer
is not valid. We measure the reliability with the TE, which is equal in this case to |0.09-
0.19/0.19 = 53%. In the income-adjusted unit value transfer, the transferred value is adjusted
by the ratio of the mean income levels in the two provinces. Specifically, we use equation 1 and
calculate that the transferred value is equal to 0.09%(3,292/3,405) = 0.09 PLN, where the income
levels are taken from the statistics reported in Table 3. Finally, to conduct the function transfer,
we use the marginal value estimates for MZ from Appendix Table A3 (for both the main effect
and two interaction terms) and the mean statistics for MA for the demographic variables as
reported in Table 3. Specifically, the calculation of the transferred value is 0.33-
0.28*0.42+0.04*0.42 = 0.23 PLN. For each of the latter cases (the income-adjusted unit value
and function transfers), we do similar assessments of accuracy as illustrated for the unadjusted

unit value transfer.
5.2. Overall accuracy of benefit transfer

In this section, we describe the overall results for validity and reliability of the BTs we
conduct. We perform a total of 150 transfers of marginal values for each of the three considered
BT approaches. Validity is assessed based on Z-tests, where the null hypothesis assumes that
the transferred value estimate is equal to the actual value estimate directly derived from the data

for a given (policy) site. The hypothesis is evaluated based on a 5% significance level. Failing
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to reject the null hypothesis suggests that the compared estimates are statistically identical and,

thus, the transfer can be considered valid.

The results of the validity assessments are presented in Figure 3. We find that the numbers
of invalid transfers, yielding statistically different transferred and actual WTP values, appear to
be much lower for both types of the unit value transfers than for the benefit function transfer.
In particular, we observe 54 (out of the 150) invalid transfers for the unadjusted unit value
transfer (which means 96 valid transfers), 48 for the income-adjusted unit value transfer, and
86 for the function transfer. The shares of invalid BTs range from 32% (for the income-adjusted
unit value transfer) through 36% (for the unadjusted unit value transfer) to 57% (for the benefit

function transfer).

Figure 3. Numbers of invalid BTs.
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Evidence from the BT literature suggests that validity in value estimates is rejected most
of the time (Rosenberger 2015). However, in our case, the rejection rates of validity for both
unit value transfers are lower than 40%, indicating that transferring marginal WTP values of
theater performances can be considered valid. In turn, more than half of validity tests are

rejected when the function transfer is used.

In Figure 4, we present the means and medians of the TEs. We observe that unit value
transfers outperform the function transfer approach in terms of reliability. According to
Bateman et al. (2011), this is likely to happen when the commodities in question are highly
similar. Since the definition of goods does not vary between provinces in our study, we may

indeed consider this as a plausible explanation for our observation.
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Figure 4. Mean and median TEs.
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Notes: The TE means are represented by the horizontal lines. The TE medians are represented by the bars with the
specific number reported on the bottom.

In our study, for the unadjusted unit value transfer, TEs range from low (8%) to very high
(>13,000%), with a mean of 180% and a median of 119%. For the income-adjusted unit value
transfer, TEs also vary from negligible (5%) to very high (>10,000%), with a mean of 178%
and a median of 128%. Regarding the function transfer, we find a larger variation with TEs
ranging from no error (0%) to very high (>23,000%), with a mean of 315% and a significantly
lower median of 146%. It is important to note that these are transfers of single coefficients that
produce outlier TEs and significantly influence the aggregated mean. Among the function
transfers, we identify 25 transfers yielding very high TEs, which exceed 500%. For both unit

value transfer approaches, we only observe 10 such observations.

In most provinces, the high mean TEs are primarily driven by transfers of single
coefficients recognized as outliers. This is illustrated by the presence of long upper whiskers in
the boxplots presented in Appendix Figure Al, especially in the case of function transfers. For
example, when transferring the value associated with an increase in drama performances using
the unit value approach from MZ to LD, we observe a TE of 9%. However, when the value
associated with an increase in children's performances is transferred between these provinces,
we observe an excessively higher TE of 1133%. Not surprisingly, the high mean TE for this
pair is largely influenced by the latter.

While detecting and dropping outlier observations would naturally result in significant
reductions in TEs’ magnitudes, thereby making the distribution of TEs less skewed, including

outliers in the analysis could aid in identifying BT procedures most likely to decrease TEs,
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motivating us not to drop outliers. However, focusing on the mean TEs for provinces in which
even one outlier is identified risks concerns about the reliability of all transfers within those
pairs of provinces, even though transfers of the remaining coefficients produce relatively low
TEs. Therefore, the further analysis is based on the median TEs for each province. Medians
have been used in the related literature (e.g., Kaul et al. 2013, Johnston et al. 2015a) as they are

less sensitive to the presence of outlier observations.

According to Rosenberger (2015), statistical validity is not always required for transfers
to be reliable, as it is possible, in some cases, that TEs may fall within an acceptable range
despite a failure to achieve statistical validity. Based on our data, we observe that the rejection
rate of estimates’ equality is positively and statistically significantly correlated with the median
TEs when all three BT approaches are considered jointly, however, the correlation is not strong
(r=0.11, p-value<0.01). When the BT approaches are considered separately, we find no
statistical correlation for unit value transfer approaches (r<0.1, p-value>0.1), but a statistically

significant correlation for the function approach (r=0.13, p-value<0.01).
5.3. Accuracy of benefit transfer by DCE characteristics

In the preceding section, we consider the accuracy of transfers in aggregate. This
procedure can be handy when evaluating the public theater sector as a whole. However, it is
often the case that policies target institutions depending on the type of performances they
specialize in (e.g., providing additional funding for theaters focused on experimental
performances, since revenues from ticket sales constitute a negligible portion of their budget).
In such situations, for example, considering the provision of theater performances by type can
support cultural policy makers with greater precision. In this section, we analyze whether the
numbers of valid and invalid transfers, as well as the magnitude of TEs, significantly differ

across performance types considered in our study.

Figure 5 illustrates that transfers of values associated with the extension of drama
theaters’ offer can be considered the most valid when unit value transfers are employed. For
unadjusted unit value transfer, we observe that the number of invalid transfers (statistically
different value estimates) ranges from six (drama performances) to 14 (children’s
performances). Income adjustment appears to reduce variation in validity assessment across
types. We observe that using the income-adjustment unit value approach increases the validity
of transfers associated with children’s and entertainment performances. The support for the
extension of performances is likely influenced by both current and anticipated consumption

levels. Participation costs vary across performance types. Entertainment performances
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generally feature higher ticket prices and are presumed to have a higher price elasticity of
demand. Attending children's performances, in turn, requires parents to allocate extra time and
financial resources, as they may need to make time to visit the theater in the busy parental
schedule or purchase tickets for both their child and themselves. Therefore, the demand for
children's and entertainment performances may be more sensitive to changes in income
compared to drama and experimental performances. Consequently, the validity of transfers
involving these two types can be more reactive to income-adjustments. The function transfer
approach results in decreased validity for each DCE characteristic in our case, with the most
significant decline observed in validity when transferring the value associated with drama
performances. However, there is also a noticeable deterioration in the validity of transfers

involving children’s performances and the value of maintaining the status quo.

Figure 5. Numbers of invalid BTs by DCE characteristics.
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Figure 6 displays the median TEs, where lower TEs for a given DCE characteristic suggest
more reliable transfers involving this particular characteristic. The most noticeable aspect when
using value approaches is that transfers of the value respondents hold for the current status quo
are associated with significantly lower TEs (more than twice as low) compared to when specific

policy characteristics are considered, i.e., extensions in a particular type of theater performance.
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Figure 6. Median TEs by DCE characteristics.
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Among the four types of theater performances analyzed, transfers related to an increase
in the offer of entertainment theaters seem to be the most reliable, regardless of the BT approach
chosen. While no significant differences can be observed due to income adjustments, the
function transfer approach leads to significantly increased TEs for children and experimental
performances. However, for other performance types, namely drama and entertainment, using
this approach results in improved reliability. Particularly, we observe that the inclusion of
sociodemographic covariates in modeling decreases TEs for transfers involving entertainment
performances, and to a lesser extent, drama performances. While theaters providing drama and
entertainment performances are more well-known and commonly experienced by the general
public than other theaters (see Wisniewska and Czajkowski 2019), our functional adjustment
accounts for the factors of high education and residing in a large city (province capital), which
are typical characteristics of frequent theater goers. Hence, it is possible that the functional form
used here decreases TE magnitudes for these performance types by identifying their users. This
finding suggests that the accuracy of BT in performing arts may significantly depend on the
performance type, with the more well-known types, involving entertainment and drama

performances, being associated with higher reliability.
5.4. Accuracy of benefit transfer by provinces

The aggregated results suggest that the transfers of values associated with publicly
provided theater services might be considered valid and reliable, and thus be used in policy
analysis. However, given substantial heterogeneity across provinces with regard to the size and
effectiveness of theater services currently provided by the public sector (as described in Section

3.2), we further analyze the accuracy of transfers for each pair of provinces separately.
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The graphs in Figure 7 display the magnitude in the number of tests that were rejected at
the 95% confidence level for each pair of provinces. Value estimates are transferred from a
province in a column (study site) to a province in a row (policy site). The lower the value, the
more valid the transfer, with a value of 0 meaning that all estimates are statistically
indistinguishable, suggesting that the transfer from one province to another is fully valid based
on individual tests of model coefficients, i.e., for all five DCE characteristics, including
maintaining the status quo. Values ranging from zero to three are gradiently marked and
indicate valid transfers between particular provinces. Values from four to five, on the contrary,
indicate that more than half of the individual model coefficients are statistically different, and
thus a given transfer should be considered invalid. For example, for an unadjusted unit value
approach, we reject three out of five validity tests when transferring from ZP to MZ. As validity
tests only verify the equivalence of two welfare measures, their results for the unit value
approach do not depend on the transfer direction. It means that we can observe the same result
of three out of five rejected validity tests when transferring from MZ to ZP. Thus, the values
are always symmetrically distributed with respect to the diagonal for the unit value approach.
The income-adjustment slightly influences the validity assessment for six provinces, but it only
influences a single test in each of them. Since we do not observe a significant improvement in
any pair of provinces, we can state that the validity of our estimates is not sensitive to
differences in income across provinces. Function transfers use a function derived from a
primary study to calculate value estimates calibrated to selected characteristics (in our case
higher education and place of residence) of a policy site. Thus, the results for the function
approach will more likely depend on their direction. For example, we can observe only one out
of five rejected validity tests when transferring from MZ to MA, but three out of five rejected

when transferring the other way around: from MA to MZ.

Figure 7. Numbers of invalid BTs by provinces.
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We observe the highest level of equality in study site estimates and policy site estimates
in all unadjusted unit value transfers involving WP (with only 8% of equality tests rejected).
Following that, LD exhibits a rejection rate of 16%, whether serving or receiving estimates.
While these two provinces demonstrate the best validity results, they also represent, in many
ways, the average characteristics within the sample (see Appendix Table Al). When the sites
involved in a transfer are averaged in terms of relevant characteristics, the transferred value
estimates are more likely to be statistically identical across the study and policy context (Rolfe
et al. 2015). On the other hand, the smallest number of valid unit value transfers is observed for
MA, with slightly over half (52%) of equality tests being rejected. Among the three remaining
provinces (LU, MZ, ZP), the null hypothesis rejection rates are lower than 50%, ranging from

44% to 48%.

Income adjustments do not significantly alter the results regarding validity assessment
(see Figure 7). When comparing the benefit function-based estimates to both unit value transfer
approaches, the equality of study and policy site estimates show worsened statistical validity in
most cases. Rejection rates for function transfers, with respect to the results for income-adjusted
unit value transfers, are higher by 46 percentage points for LD, 42 for ZP, 34 for WP, 18 for
MA, and 16 for LU.

For four provinces (LU, MA, ZP, LD), the use of the function approach results in more
than half of the equality tests being rejected, with ZP being an extreme example, with 82% of
transfers failing to achieve statistical validity. Despite the function transfer approach generally
leading to a dramatic decrease in validity assessment for five out of six analyzed provinces, we
observe its better performance in the case of transfers involving MZ. MZ stands out
significantly among the other provinces in terms of two socio-demographic variables used in
the extended models (see Table 3). Although not systematically across provinces, both variables
influence the way people respond to the theater offer. Education is undoubtedly one of the main
determinants of theater attendance and is crucial for the learning-by-consuming process that
enhances the perceived value of theater experiences. The second variable indicates living in the
province’s capital city which, in the case of MA, is Warsaw, the capital city of the country.
Living in Warsaw certainly makes people much more exposed to theater performances and, as
a result, enhances their familiarity with these relatively niche cultural goods. The improved
reliability of the function transfer for MZ suggests that demographic adjustments can perform
well (i.e., improving reliability) for a province in which differences with respect to these

characteristics are relatively large.
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Figure 8 displays a comparison of median TE magnitudes for all six provinces. Again,
estimates are transferred from a province in a column (study site) to a province in a row (policy
site). Unlike validity tests that verify the equivalence of two welfare measures, reliability tests
highly hinge on the direction of the transfer regardless of the approach used. Thus, we observe,
for example, a median TE of 63% when performing unadjusted unit value transfers from ZP to
WP, but 171% when transferring the other way around: from WP to ZP. Again, the lower the
value, the more accurate the transfer can be considered in terms of its reliability, with a TE of
0% meaning that the mean WTP value in the assumed study site (i.e., the true value) is equal to
the mean WTP value for the assumed policy site. Based on a review of empirical findings from
the BT literature (Rosenberger 2015), in which TEs ranged from very low (<1%) to very high
(>7000%) with a mean of 140%, we assume the acceptable range of TEs in our study from 0%
to 140%, and thus transfers between particular provinces with median TEs lower than 140%

are marked.

Figure 8. Median TEs by provinces.
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For the unadjusted unit value approach, we observe 20 transfers (from one province to
another, without decomposing into specific attributes) with a median TE lower than 140% and
10 with a median TE higher than that. The lowest median TE (<50%) is found when transferring
from LD to LU (26%), LU to LD (35%), ZP to MZ (43%), MZ to LU (43%), and MA to LD
(45%). In general, we find LU, LD, MA, and MZ providing the most reliable transfer estimates
for other provinces. Four out of five transfers when each of these provinces is assumed as the
study site generate median TEs lower than the threshold of 140%. The best province in terms
of receiving value estimates from other provinces is WP. All five transfers with this province

as an assumed policy site generate median TEs lower than 140%. However, at the same time,
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most transfers from WP to other provinces fall beyond an acceptable range of TE, suggesting
that the province performs very well when receiving value estimates, and very bad when serving
estimates. Income adjustments only slightly change the results and do not help to find any clear

pattern in the geographical distribution of median TEs.

For the function transfer, the cluster, including LU, LD, MA, and MZ, crystallizes. These
are the provinces that can be considered belonging to the eastern part of Poland. Half of these
transfers involving these provinces yield median TEs below 50%, and only one out of 12 has a
median higher than 100% (from MA to LU). While functional adjustment (with regard to higher
education and residence) do not significantly change median TEs for LU and LD as assumed
policy sites (these are also low when using unit value approaches), the functional adjustments
significantly correct transfers from these two to MA and MZ, as well as transfers between MA
and MZ themselves. Median TE for transfers to MA (assumed policy site) drops by 79
percentage points when transferring from MZ, 33 when from LD, and 83 when from LU, all
compared to income-adjusted unit value transfers. Median TE for function transfers to MZ
drops by 34 percentage points when transferring from MA, 46 when from LD, and 103 when
from LU. At the same time, the functional form significantly worsen the reliability of most
transfers involving WP and ZP regardless of whether assumed to be a policy or study site.
However, transfers from WP to MA and MZ are improved. It is important to note that MA and
MZ are provinces with the richest theatrical offers among all (see Table A1) and the highest
number of frequent theater-goers (as indicated in Table 3). Thus, it is not surprising that
controlling for sociodemographic factors positively influences the reliability of transfers from

other provinces to these two provinces.

Interestingly, when looking only at transfers of values associated with maintaining the
status quo, i.e., no changes in the current theatrical offer, we can observe that TEs are very low
(see Figure A2). The range for the unadjusted unit value approach is from 13% to 170%, and
for the income-adjusted unit value approach, it is from 5% to 168%. Assuming a TE of 140%
as a reliability threshold, transferring value associated with maintaining the status quo with the
use of the unit value approach can be considered valid in 29 out of 30 cases, and 28 out of 30
cases after income-adjustment. The functional form again hampers transfers involving WP and
ZP but distinguishes the central-east Poland cluster, including LU, LD, MA, and MZ, with TEs

within this cluster ranging from 0% to 44%.
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6 Conclusions

In this study, we investigate the accuracy of BT, one of the non-market valuation methods,
when applied to transferring marginal values for an experienced cultural good, such as theater
performances. We examine the BT accuracy based on value estimates derived with the use of
identical valuation methods and in the same time period, which helps us provide a pure
investigation of the accuracy of transfers over space, excluding confounding factors and other
dimensions of possible variation (such as temporal or methodological differences). We argue
that assessments such as these provide a novel input to the literature on non-market valuation
in cultural economics and can help build a weight of evidence regarding the validity and

reliability of transfer methods for cultural goods.

The main findings from our study look promising for the future use of BT for economic
valuation of cultural goods. The accuracy of our BTs, as measured by common indicators of
validity and reliability, is similar to the accuracy of BTs reported in other areas where the

valuation method is broadly used, such as environmental economics (Johnston et al. 2015a).

Based on the validity assessments, 36% of the unadjusted unit value BTs and 32% of the
income-adjusted unit value BTs are found invalid, while the percentage for the function BTs is
57%. In turn, in a review of a range of existing BT studies predominantly in environmental and
resource economics, Rosenberger (2015) finds that the average rate of invalid BTs is 63%. This
shows that for our empirical data on cultural goods and for the better-performing unit value
BTs, the validity of value estimates is more often confirmed than rejected, pointing to a better

average validity than the one identified by Rosenberger (2015) for environmental goods.

Regarding the reliability, our mean TEs for the unadjusted and income-adjusted unit
value transfers are about 180%, while their counterpart for the function transfer is equal to
315%. These magnitudes are larger than the mean TEs observed by in the review of studies by
Rosenberger (2015). Specifically, Rosenberger (2015) finds the mean TEs to be 140% for unit
value transfers and 65% for function transfers. Although our function transfers do not generate
TEs of a comparable mean to those found for environmental goods, our unit value transfers

perform relatively comparably in terms of reliability.

The choice of the BT approach may have significant implications for the transfer’s
validity and reliability. In our study, unit value transfers (including both unadjusted and income-
adjusted transfers) perform, on average, better than function transfers in terms of both validity

and reliability of the transfers. While this stays in contrast to the popular conclusion from the
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environmental economics literature that function transfers perform better (e.g., Johnston and
Rosenberger 2010), this is in line with the existing BT accuracy assessments in cultural
economics. Most of the BT accuracy studies in culture recommended the use of unit value
transfer approaches (Mourato et al. 2014; Fujiwara et al. 2018; Lawton et al. 2018), and our

findings bring a new weight of evidence supporting this suggestion.

The accuracy of BT in performing arts may also significantly hinge on the type of
performance, for which the BT is conducted. Our results provide some tentative evidence that
performance types that are more known in the population can be related to transfers of better
validity and reliability. Specifically, based on the empirical data, we argue that, on average,
people are more familiar and have a broader experience with watching entertainment and drama
performances than children’s and experimental performances. We observe the former two to be
related to slightly better validity and reliability, however, we note that the evidence is not strong

and more research exploring this relationship is needed.

Although the accuracy of BT for a cultural good, such as performing arts, does not fall
behind the BT accuracy in other areas, an intriguing question is why the method has not been
applied more broadly in culture. We identify three main reasons for this state of (the scarcity
of) the BT use. First, there is a relatively small number of primary valuation studies in cultural
economics, which could be used as a source of value estimates for BTs (eftec 2005; Tuan et al.
2009; Lawton et al. 2021a). Availability of primary estimates could encourage BTs, as it makes
it easier to find study sites matching policy sites in terms of valuation contexts, populations,
and other needed dimensions. Second, the literature argues that cultural goods possess unique
characteristics and convey a variety of abstract meanings difficult to compare across different
locations and populations (Noonan 2003). This makes transferring values of cultural goods a
complex task. Third, the existing valuation studies in culture are often site-specific contingent

valuation, which hinders transferring values to other contexts.

To make the BT a more accessible valuation method for cultural goods, an obvious
response would include that to begin with, more primary research needs to be conducted to
provide value estimates for transfers. We argue, however, that it is not only the matter of the
number of available primary studies, but also the characteristics of the estimates they deliver.
Instead of having more site-specific contingent valuation inquiries, efforts may be directed
towards designing valuation studies defining cultural goods in more generic terms. We attempt

to undertake this path by using theater performance types in the DCE.
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When using DCE-based value estimates for BT, a fundamental question is whether
transfers of marginal values are justified. When transferring value estimates, it is critical to
consider diminishing marginal utility and variations in relative scarcity across sites. Richardson
et al. (2015) argue that in BTs, study-site values cannot be simply multiplied by ratios
controlling for differences in the baseline amounts of the evaluated goods between the policy
and study sites, but one needs to take into account the entire context of the primary valuation
study and ensure a match with the policy site. Because of these considerations, our transfers are
based on goods measured relative (i.e., percentage) terms. Johnston and Zawojska (2020)
outline a theoretical model, supported by an empirical application, that shows that while
transfers of values for goods measured in cardinal units impose a potentially strong assumption
of constant marginal utility, transfers of values for goods measured in relative units
accommodate diminishing marginal utility. Hence, BTs for goods defined in relative units
appear particularly helpful when non-negligible differences exist in baseline conditions

between sites.

Overall, our results suggest that using estimates from DCE studies may offer a promising
approach for BT applications in culture. Given the complex nature of cultural goods,
extrapolating values of particular attributes rather than a single undecomposed value may
reduce a risk of BT providing inaccurate estimates for a policy site. We believe that this analysis
can help guide future use of the BT method when conducted for experienced cultural goods,

such as performing art pieces.
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Appendix
Table Al. Statistics for the studied provinces for 2018.
Local public ] .
expenditures on Number of public Number of ) Residents per seat-m
theaters per capita theater venues** performances in theaters and music
per year [PLNJ* public theaters** institutions
LU 10 5 704 1,142
LD 28 9 2,420 492
MA 29 20 4,777 420
Mz 39 27 10,341 269
WP 24 11 2,122 616
7P 21 6 1,516 382
Averages for
the six 25 13 3.647 554
provinces
Averages for
Poland 27 8.75 2,239 534

Notes: The data comes from Statistics Poland (2023).

* It includes expenditures of all (three levels of) local governments in Poland: municipalities, counties, and
provinces. It does not include the central government expenditures spent in a province.

** We acknowledge that due to inconsistencies in reporting statistics for theaters, these numbers are for 121
public theaters and 19 theaters. There are no available statistics for the 121 public theaters only.
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Model for Model for Model for Model for Model for Model for
LU LD MA MZ WP ZP
Mean effects:
Status quo 0.33%%* 0.24%%* 0.29%%* 0.19%%x* 0.15 0.12%**
(0.04) (0.09) (0.01) (0.00) (0.12) (0.03)
Entertainment -0.04 0.35%** 0.19%** 0.09%** 0.42% 0.05
(0.06) (0.13) (0.05) (0.01) (0.23) (0.05)
Drama 0.16%+* 0.17 0.06 0.19%%x* -0.25 -0.08
(0.05) (0.14) (0.05) (0.01) (0.23) (0.08)
Children’s 0.21%** -0.02 L1037 0.26%%* -0.09 0.11%*
(0.06) (0.12) (0.06) (0.01) (0.21) (0.05)
Experimental 0.12 0.10 0.07 -0.1 %% -0.38* -0.14%*
(0.09) (0.14) (0.05) (0.01) (0.21) (0.07)
Cost (100 PLN) _3.55%kx 2,99k 3.91%* 4.00%* 2. 10%** 4 4] HHx
(1.13) (0.96) (1.53) (1.76) (0.58) (1.66)
Standard
deviations:
Status quo 0.81%** 0.61%%* 0.77%%* 0.56%%* 0.92%%* 0.63%%*
(0.03) (0.12) (0.02) (0.01) (0.20) (0.03)
Entertainment 1.21%%* 0.33%%* 0.09%%* 0.47%%* 0.97%%* 0.66%%*
(0.06) (0.14) (0.03) (0.01) (0.23) (0.04)
Drama 0.77%%* 0.57%%* 0.27%%* 0.50%%* 0.71%%* 0.52%%*
(0.03) (0.09) (0.02) (0.01) (0.22) (0.07)
Children’s 0.85%** 0.43%%* 0.65%%* 0.73%%* 1.48%%* 0.29%%*
(0.05) (0.13) (0.05) (0.01) (0.32) (0.06)
Experimental [ 15%** 0.50%** 1.16%** 0.66%** 1. 13%** 0.25%**
(0.05) (0.10) (0.03) (0.01) (0.25) (0.03)
Cost (100 PLN) 3,94k 2.69%** 4,97k 3.90%** 1.86%** 4,53k
(1.10) (0.82) (1.58) (1.48) (0.57) (1.26)
Log-likelihood at 290.54 -343.86 -458.09 -820.33 -446.15 -185.76
convergence
Log-likelihoodat 577 g6 -510.93 -615.00 -1084.94 -581.56 -276.74
constant(s) only
AIC/n 1.10 0.94 1.02 1.02 1.07 0.96
BIC/n 1.31 1.10 1.16 1.11 1.21 1.21
Number of 576 788 952 1664 888 444
observations (n)
Number of 144 197 238 416 222 111
respondents

Table A2. Results of the basic MXL models in WTP space (for unit value transfers).

Notes: Standard errors are given in brackets. *** ** and * represent significance at the 1%, 5%, and 10% level,
respectively. The variables on main effects are modeled as random and normally distributed, except for cost,
which is assumed to follow a lognormal distribution and the estimates of the underlying, preference-space
equivalent, normal distribution are provided. To ensure the model convergence, the cost is divided by 100.
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Table A3. Results of the extended MXL models with interactions in WTP space (for function
transfers).

Model for Model for Model for Model for Model for Model for
LU LD MA MZ WP 7P
Mean effects:
Status quo 0.32%** 0.37%%** 0.36%** 0.28%** -0.06 0.12%*%*
(0.01) (0.01) (0.00) (0.08) (0.12) (0.02)
Entertainment 0.27%%* 0.5]1%%** 0.06%** 0.33%%** 0.09 -0.04
(0.05) (0.03) (0.01) (0.12) (0.18) (0.04)
Drama 0.10%** 0.08%* 0.53%%** 0.34%%** -0.36* 0.12%*
(0.02) (0.04) (0.01) (0.13) (0.21) (0.05)
Children’s 0.36%** 0.03 -0.47%%* 0.40%** 0.15 -(0. 22k **
(0.03) (0.03) (0.01) (0.14) (0.22) (0.04)
Experimental 0.38*** 0.42%** -0.23 %% -0.21 -0.59%* -0.29%**
(0.03) (0.02) (0.02) (0.14) (0.24) (0.05)
Cost (100 PLN) -4.04 -4.775%* -4.01 -3.06%** -2.93% %% -4.34%*
(2.47) (2.09) (3.40) (0.73) (0.98) (1.90)
Standard
deviations:
Status quo 0.86%** 0.61%** 0.91*** 0.61%** 0.93%** 0.60%**
(0.00) (0.01) (0.00) (0.09) (0.22) (0.02)
Entertainment 1.27%%* 0.24%%%* 0.62%** 0.17* 0.87%** 0.60%**
(0.04) (0.02) (0.00) (0.10) (0.22) (0.03)
Drama 0.8]%** 0.46%** 0.38%*%* 0.29%%** 0.48%** 0.47%%**
(0.02) (0.01) (0.01) (0.09) (0.14) (0.05)
Children’s 0.97%** 0.43%%** 0.69%** 0.85%** 1.33%%** 0.18%**
0.02 (0.02) (0.01) (0.14) (0.26) (0.03)
Experimental L 17%** 0.41%** 1.26%** 0.62%** 1.06%** 0.37%**
0.02 (0.01) (0.01) (0.14) (0.23) (0.05)
Cost (100 PLN) 6.85%* 4.23%%* 7.02%* 2.20%%* 2.07%** 4 87***
(2.97) (1.42) (3.25) (0.60) (0.61) (1.43)

Interactions with the variable
controlling for living in the
province capital:

Status quo -0.19%** -0.18*** -0.12%%* -0.06 0.32* -0.24%%*
(0.02) (0.01) (0.00) (0.08) (0.19) (0.02)
Entertainment -0.2]%** -0.2] %% 0.22%** -0.28%* -0.63%* -0.31%#%*
(0.05) (0.02) (0.01) (0.12) (0.28) (0.04)
Drama 0.29%** 0.21%** -0.27%%* -0.13 0.46* -0.2]%%*
(0.04) (0.02) (0.01) (0.12) (0.26) (0.04)
Children’s -0.24%%* 0.01 0.03%** -0.07 0.19 -0.13%%*
(0.04) (0.02) (0.01) (0.15) (0.26) (0.03)
Experimental -1.26%** -0.74%%* -0.18*** 0.04 0.87** -0.49%**
(0.04) (0.02) (0.01) (0.14) (0.35) (0.03)
Cost (100 PLN) -0.61 -0.54 0.30 0.50 -0.45 -0.29
(1.26) (1.08) (1.52) (0.42) (0.71) (1.59)

Interactions with the variable
controlling for the university

degree:

Status quo 0.15%** -0.25% -0.02%#* -0.09 -0.22 -0.07***
(0.02) (0.02) (0.00) (0.08) (0.19) (0.02)

Entertainment -0.12%%* -0.76%** 0.26%** 0.04 1. 13%** 0.03
(0.04) (0.03) (0.01) (0.12) (0.34) (0.03)

Drama -0.06 0.16%** -0.63%** -0.04 -0.09 -0.44%**
(0.04) (0.03) (0.01) (0.12) (0.29) (0.03)

Children’s -0.11%** -0.20%** 0.28#** -0.25% -0.53* 0.26%**
(0.04) (0.02) (0.01) (0.15) (0.31) (0.03)

Experimental 0.39%** -0.02 0.66%** 0.21 -0.57 0.25%**

(0.04) (0.02) (0.01) (0.13) (0.35) (0.04)
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Cost (100 PLN) 0.89 0.43 276 0.42 0.78 135
(1.29) (1.17) (3.40) 0.41) (0.67) (1.47)

Log-likelihood at -261.80 -285.51 -414.70 -710.71 -367.79 -152.64

convergence

Log-likelihood at 351.28 -439.02 -552.73 -955.93 -511.82 241.55

constant(s) only

AIC/n 1.14 0.97 1.07 1.03 1.05 1.00

BIC/n 1.45 1.23 1.28 1.17 1.28 1.40

Number of 528 668 852 1460 776 384

observations (n)

Number of 132 167 213 365 194 96

respondents

Notes: Standard errors are given in brackets. *** ** and * represent significance at the 1%, 5%, and 10% level,

respectively. The variables on main effects are modeled as random and normally distributed, except for cost,
which is assumed to follow a lognormal distribution and the estimates of the underlying, preference-space

equivalent, normal distribution are provided. The interactions are modeled as non-random. To ensure the model

convergence, the cost is divided by 100. The numbers of respondents used in the models are smaller than the
number of respondents per province because of missing data on some of the interaction variables for some

respondents.
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Figure A1l. Box plots for TEs by DCE characteristics.
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Figure A2. Median TEs for the status quo constant only.
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