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Abstract: There has been little attention paid to the systematic measurement issue of general attitudes
toward human-culture relationships. This paper applied the Cultural Worldview (CW) scale that was
developed by Choi et al. in 2007 (published in the Journal of Cultural Economics), and investigated
its dimensionality and relationship with willingness to pay (WTP) for cultural heritage protection
through a sequential integration between latent variables and valuation models. A case study of
997 Korean respondents was employed to examine conservation values of cultural heritage sites
using discrete choice models. Confirmatory factor analyses demonstrated that this scale can be used
either as a single second-order factor or four correlated factors. A more parsimonious version of the
CW scale with twelve items is endorsed in this paper and the results also confirm that it is valid for
use with non-Western nations. The findings support a significant attitude–WTP relationship; there
was a significant role of the CW scale that reveals unobserved factors in valuation models.

Keywords: cultural worldview; discrete choice models; cultural heritage; dimensionality; structural
equation models; motivation

1. Introduction

The issue of population heterogeneity plays a critical role in explaining stated preferences in
nonmarket valuation studies. Value estimates might not be reliable or valid if this issue is not
properly treated [1,2]. One way to address population heterogeneity is to incorporate attitudinal
characteristics of respondents as a part of standard economic models [3–8]. This incorporation is
necessary, as researchers are eager to gain more insights into how respondents engage in the choice
processes and to improve the explanatory power of choice models [7,9–11]. In environmental studies,
the New Ecological Paradigm (NEP) scale of Dunlap et al. [12] has been widely applied [13], linking
environmental attitudes to stated preferences or environmentally motivated behavior. However, there
has been limited research in the literature of environmental economics and cultural economics dealing
with systematic measures of cultural attitudes or general beliefs that assess the cultural concern of
respondents. In a wider context, cultural aspects of ecosystem services and how people consider their
significance might also be important in understanding human-nature relationships [14].

Systematic measures of attitudes are different from other ad hoc indicators such as memberships
and institutional trust [4], by employing scales as measurement instruments. A scale consists of a set of
selected statements or manifest items that are expected to assess or reflect theoretical latent variables,
constructs, or factors [15]. Systematic measures of cultural attitudes are useful, and in many cases
necessary, to investigate the multidimensional nature of cultural preferences [16,17] and to reveal how
respondents can vary in their cultural attitudes.
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To address this research gap, Choi et al. [18] developed a Cultural Worldview (CW) scale that
aimed to measure procultural attitudes (i.e., perceived human-culture relationships) in terms of general
beliefs and perceptions (i.e., general attitudes). Attitudes are broadly defined as a mental state in
which a favorable or unfavorable evaluation toward an object is processed [19]. Building on the
multidimensional nature of cultural values [16,17], the CW scale addresses the heterogeneity issue of
cultural nonmarket valuation by providing additional information about latent constructs of people’s
cultural concern and about individual positions in the constructs. Choi et al. [18] defined cultural
value as the perceived economic significance of cultural goods and services in an effort to explain
why some people attach more value (significance or importance) to the same degree of conservation
activities involving cultural heritage than others. Alternative definitions are also available in the
literature where cultural values can also refer to various social cognitions about culture, which might
be of a different entity from economic values of cultural goods and services. Some researchers argue
that neoclassical economic models might be unable to reflect cultural values in an appropriate and
adequate way [20]. On the other hand, neoclassical economists might argue that anthropocentric
values of cultural goods and services can be transformed into a one-dimensional utility space that can
be subsequently delivered as economic values [21]. It might be possible that “socio-cognitive” cultural
values define cultural goods and services, while “economic” cultural values provide their approximate
quantity in monetary terms. There is an increasing interest in the literature on measuring cultural
attitudes and including them in nonmarket valuation studies [22,23].

In effect, both the CW scale and the NEP scale measure attitudinal dispositions that are general
and relatively stable in time and context. According to the literature of behavioural psychology, value
orientations and beliefs determine specific attitudes and norms that subsequently influence behavioral
intentions and actual behaviors [24–26]. This suggests that cultural attitudes should be related to
outcomes such as cultural heritage protection via intentions to protect cultural heritage sites. As stated
preferences in the form of willingness to pay (WTP) are expressions of behavioral intention [27], we
would expect to see a positive relationship between CW scores and WTP estimates [11]. Systematic
and effective measures of general cultural attitudes are important in addressing the heterogeneity
issue of nonmarket valuation by revealing unobserved factors of economic models [28]. Thus, cultural
attitudes measured by the CW scale can be considered as motives for stated preferences involving
cultural goods and services.

When attitudinal characteristics of respondents are incorporated into economic models as
unobserved factors they are normally employed as explanatory variables [5,8,29] or as segmentation
criteria for cluster analysis [30–32]. Some studies that have applied systematic measurement scales
have shown mixed empirical findings for the attitude–WTP association [3,4,6,33]. The findings of
Cooper et al. [3] contradicted the significant NEP–WTP relationship that was reported by Kotchen
and Reiling [4], while Choi and Fielding [6] offered a new insight into a more complex nature of
this relationship in the context of discrete choice models. In relation to cultural attitudes specifically,
Choi [33] found that attitudinal traits that were measured using the CW scale might not have significant
explanatory power for some cultural WTP estimates. Nonetheless, considering that both stated
preferences and attitude–WTP relationships are sensitive to specific contexts [21], more empirical
studies are needed prior to any generalization [33]. In addition to the need for further research to test
the CW–WTP association, the factor structure of the CW scale and its applicability to non-Western
contexts also need to be confirmed before its wide use as a measurement scale [34,35].

This paper aims to investigate the latent dimensionality underlying the CW scale and to examine
attitude–WTP relationships in the context of discrete choice models involving cultural heritage sites.
In so doing, it also aims to develop a more parsimonious CW scale that may be more effective
and useful for its wide use. Although multiple dimensions are commonly assumed and designed
during the development process of measurement scales (e.g., the NEP scale), past research does
not always find support for the originally intended structure of scales. For example, the NEP was
conceptualized as having five underlying factors, but most research using the scale treats it as one
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general factor. In addition, the reliability of scales may vary substantially between Western and
non-Western populations [13]. This study offers evidence that the CW scale might provide a reliable
multifactor structure across Western and non-Western applications. Confirmatory factor analyses
confirm that the scale can be used either as a single second-order factor or four correlated factors.
Further, a significant CW–WTP association demonstrates a significant role of the CW scale that reveals
unobserved heterogeneity in the economic models, offering future research opportunities for this scale.

In developing and testing a measure of cultural attitudes, this paper makes an important
contribution to the literature on cultural sustainability. There is great benefit to researchers, and to
the literature more generally, in developing a reliable and parsimonious measure of cultural attitudes
that can be used across different cultures. A standard measure allows for comparison of results across
studies and for cultural attitudes to be easily measured and incorporated into a range of research
settings, including nonmarket valuation studies. This has certainly been the case for the NEP, which is
a widely used measure of environmental attitudes that has been used in relation to a range of research
topics and, because of its standardization, has allowed for comparisons across those studies [13].

In terms of paper organization, the following two section introduce major issues of attitudinal
scales and theoretical models, and describe the data collection, respectively. Section 4 reports results
from confirmatory factor analyses and the test of attitude–WTP relationships. Section 5 provides a
brief summary of the findings and discussion.

2. Latent Attitudinal Variables and Valuation Models

2.1. Major Issues of Attitudinal Scales

Measurement instrument scales need a collection of statement items that are carefully devised
by researchers to empirically represent latent and theoretical variables that are not directly observed
in the real world [15]. These variables are also known as latent constructs, facets, and factors. Of the
existing scales to measure environmental attitudes, the NEP scale is the most widely used [13] and
some critical issues raised for the NEP scale are also relevant to the CW scale as they both measure
general attitudes rather than behavior-specific attitudes. The first issue relates to the dimensional
structure of a scale. Although the NEP scale was developed based on multiple factors, empirical
studies using the NEP have rarely found evidence of these. The five theorized factors are the reality to
limits of growth (Items 1, 6, 11), anti-anthropocentrism (Items 2, 7, 12), the fragility of nature’s balance
(Items 3, 8, 13), rejection of exemptionalism (Items 4, 9, 14), and the possibility of an ecocrisis (Items 5,
10, 15). Instead, most studies create a summed index by adding up all item scores thereby treating the
scale as one factor [13]. In the development and application of the CW scale, it will be important to
clarify its expected dimensional structure and how different structures perform in empirical models.

The second point of concern comes from the use of modified versions of measurement scales.
As the NEP scale became widely used, shorter versions with differing formats (e.g., six items) have
been used by various researchers [13]. The use of different versions of the NEP in research could
undermine the potential for systematic comparisons across studies, although shorter versions might
be useful in saving questionnaire space and reducing respondent burden. Clearly, there is great benefit
in establishing an agreed version of a scale to allow for greater comparability across studies. This issue
emphasizes the importance of developing a CW scale that includes only essential items for each factor
and is therefore parsimonious. This will place less burden on respondents and make the scale more
likely to be used by researchers.

The final issue that needs to be addressed is the applicability of scales to Western and non-Western
samples. This is a critical issue for a CW scale that needs to be relevant to people regardless of
their ethno-cultural backgrounds. In this regard, characterization of cross-cultural differences in
a multidimensional context (e.g., five dimensions of Hofstede and McCrae [36]) is fundamentally
different from the attitudinal characteristics of cultural concern. Recent studies that have employed
the NEP with non-Western samples have demonstrated low reliability of the scale, with Cronbach’s



Sustainability 2016, 8, 570 4 of 18

alphas between 0.53 and 0.66 [37–39]. These empirical results raise questions about the applicability of
the NEP scale outside Western nations [40]. Thus, empirical confirmation is necessary to ensure that
the CW scale can be effectively employed across Western and non-Western countries.

2.2. Attitudinal Variables and Choice Models

As to the structure of the CW scale, Choi et al. [18] identified nineteen items that showed four
underlying factors: perceived connectedness between people of different generations and different
cultural backgrounds (F1; LINKAGES), recognition of diverse cultural values (F2; RECOGNITION),
awareness of cultural loss (F3; LOSS), and preservation of traditions and customs (F4; TRADITIONS).
When Choi et al. [18] tested this scale with two Australian samples with partially different items,
the four-dimensional structure was reasonably stable and reliable, with Cronbach’s alpha (showing
internal consistency) values ranging between 0.69 and 0.83 for the four sub-scales. Research has
also demonstrated the content validity, predictive validity, and construct validity of the CW scale,
although, there is some suggestion that the cultural loss sub-scale (F3) may not contribute to the
overall explanatory power of the scale as much as the other factors [18]. Choi et al. [18] proposed a
combined version, which has not been empirically tested as a single scale, with the nineteen items
slightly modified from those used in the two case studies (see Table 3). Consequently, further research
is needed to confirm whether the four dimensions of the CW scale persist in other contexts, particularly
involving non-Western samples, and whether this four-factor structure is empirically meaningful.

Once latent variables reflecting cultural predispositions are measured using factor analysis or
structural equation models they need to be incorporated into discrete choice models. Daly et al. [7]
and Kim et al.’s [41] review of previous research suggests three main approaches for integrating latent
variables info choice models: manifest indicators, sequential integration, and simultaneous integration.
Studies using manifest indicators include incorporating responses to attitudinal questions directly into
choice models (see Figure 1a). Although straightforward and widely used, this approach is subject to
inconsistent estimates and endogeneity bias (i.e., correlated errors between responses to indicator items
and choices) [7]. Another approach is “sequential” estimation (see Figure 1b). With this approach
measurement models are developed to identify factors (i.e., latent variables) and the factor scores
that emerge from the measurement model are subsequently incorporated into choice analysis [29,42].
The third approach involves a simultaneous estimation of latent variables and discrete choices (see
Figure 1c). For this approach, latent variables are either segment-specific constants (i.e., without
indicators) [43] or indicator-specific (i.e., to be estimated based on the indicators) [7,44]. We made a
general statement here for this approach by emphasizing the simultaneous estimation aspect, where
inclusion of indicators for latent variables in the estimation models can be optional. Segment-specific
latent attributes do not vary among individuals within each market segment, working as alternative
specific constants, while indicator-specific latent attributes are estimated based on responses on the
given indicator items (for more details, see Daly et al. [7]).

The present study applied the sequential integration approach. This requires factor scores to be
estimated prior to the economic analysis, and general statistical conditions for factor analysis apply
here. Items need to have a factor loading score greater than 0.4 for a significant factor membership [45]
and those with more than one membership were discarded. Also, only factors with an eigenvalue
greater than one were considered. In order to guarantee the internal consistency of the factor items
(i.e., the collective reliability defining a single factor), Cronbach’s alpha coefficient for each factor
needs to be greater than 0.7 [46]. Furthermore, once structural models involving multiple factors are
developed, their model fits are normally assessed using the chi-square (χ2) to degrees of freedom
(df ) ratio, the Root Mean Square Error of Approximation (RMSEA; [47]), the Comparative Fit Index
(CFI; [48]), and the Standardized Root Mean squared Residual (SRMR). A model is considered to have
a good fit to the data when its χ2/df < 2, CFI > 0.90, RMSEA < 0.08, and SRMR < 0.05 [49]. The final
step for the sequential integration is to utilize the calculated factor scores during the estimation process
of discrete choice models.
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Figure 1. Three approaches to incorporating attitudinal variables into choice models (modified from
Daly et al. [7]): Inclusion of indicators (a) or factor scores (b) in a choice model, or a simultaneous
estimation of latent variables as a part of choice analysis (c).

2.3. Discrete Choice Modeling

In order to fully understand the role of the CW scale in improving valuation models by measuring
and revealing unobserved heterogeneity, it is necessary to comprehend how cultural WTP values are
estimated in discrete choice models. Cultural heritage sites or visitors’ interactions with tangible and
intangible cultural goods and services often provide public good values. These values are positive
externalities and the market prices are unable to capture their full benefits to society. In order to
measure the relative economic values of these goods at the margin [50], stated preference valuation
methods, such as contingent valuation methods or discrete choice modeling, are commonly applied.
These methods are necessary because the consumer surplus or demand is difficult or impossible
to quantify when no markets exist or relevant market transactions are not available for meaningful
inferences (i.e., revealed preferences) [51,52]. In particular, the choice modeling technique is currently
widely used across various disciplines, such as transportation, environmental economics, health
economics, marketing, cultural economics, and tourism [53–57].

The choice modeling technique is based on the random utility maximization model [58]. Rational
choices of respondents lead to the choices that provide the maximum utilities in a given choice
situation. Respondents normally face multiple choice questions where they select the most preferred
alternative. Different alternatives are defined with a bundle of attributes describing the relevant goods
or services and their level changes [59]. One of the choice options is usually a status quo or no action
alternative. Discrete choice experiments examine the contextualized heuristic process that explains
latent utilities underlying the reported choices by respondents. This modelling technique is different
from other conjoint-based approaches involving rating or ranking of alternatives. As utilities are
latent properties, choice probabilities of different choice options are expressed as a function of choice
attributes and characteristics of respondents [60]. The expected utility of individual q facing option
i (Uiq) is comprised of the observable deterministic component (Viq) and the unobservable random
component (εiq): Uiq = Viq + εiq. In order to develop simplified but useful operational models explaining
choice probabilities, researchers made important behavioral assumptions; for example, the random
component is independently and identically distributed (IID) over alternatives and individuals [60,61].
This assumption leads to the extreme value type 1 (EV1) distribution of the random component, further
leading to the probability statement of the multinomial logit (MNL) model [61,62]: the probability for
the option to be chosen (Liq) within a set of J alternatives.

Liq “
expViq

J
ř

j “ 1
expVjq

(1)

Overcoming the restrictive assumption and other operational restrictions (for details, see Train [60]),
random parameter logit (or mixed logit) models became popular in the last fifteen years. These
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models are particularly useful when researchers examine a distribution of estimates or heterogeneous
preferences (i.e., random coefficients with a significant stand deviation) and identify source variables
for the revealed preference heterogeneity [28,61,63]. Choice probabilities of random parameter logit
models are calculated as a mean of Liq over a density function (f (β)) [60]:

Piq “

ż

Liq f pβqdβ (2)

Following the “characteristic theory of value” of Lancaster [59], the indirect utility is normally
explained by a bundle of choice attributes and characteristics of respondents. As shown in Choi
and Fielding [6], random parameter logit models allow researchers to examine whether particular
characteristics variables (e.g., CW factors) are linked to significant preference heterogeneity for a
particular choice attribute. To do this, the present study applied the sequential integration approach,
where latent variables are estimated, before their factor scores for individual respondents are used for
interaction terms with random parameter estimates:

Viq “ αiqYi ` βiqpαiqZqq ` γiq Mi `

K
ÿ

k“1

δiqkXik (3)

where Yi is a particular attribute describing cultural goods and services (e.g., a number of heritage
sites or the extent to which cultural items are interpreted for visitors); Zq is a vector of respondent
characteristics; Mi is the payment variable; Xik is one of the K remaining attributes other than the
cultural and payment variables; and α, β, γ, δ are coefficients. The interaction term (αiqZq) is necessary
in order to reveal heterogeneous preferences around the mean of a random parameter. Following
routine procedures for model estimation, these coefficients are determined by the maximum likelihood
estimation that offers the best explanatory power of the collected choice data. Then the WTP for a
cultural change can be calculated as a negative ratio between the parameters that describe marginal
utilities of the cultural variable (α and β) and the monetary parameter (γ):

WTP “ ´
α` βZ

γ
(4)

where Z and β are a vector of the mean values for respondent characteristics (Zq) and a vector of their
parameter estimates from Equation (3), respectively.

3. Empirical Data

This paper involves a host of cultural heritage sites that are registered at the national and local
levels and located along the Demilitarized Zone (DMZ) between North and South Korea, mostly
within its southern Civilian Control Zone (for detailed information about this case study, see Choi [57]).
Tourists are allowed to visit only designated sites along the DMZ, in a controlled environment under
military supervision. Limited agricultural activities are also possible in the Civilian Control Zone.
Since 1953, when the Korean War was put into the Armistice Agreement, these areas have served both
as a geopolitical buffer and as a vault of diverse ecological and cultural assets [64,65]. Although a few
researchers have examined the conservation values of ecological resources in these areas [57,66,67],
little has been reported in the literature on the welfare benefits stemming from those cultural heritage
sites within the restricted areas of the DMZ. Conservation values of the DMZ resources, including
cultural heritage sites, are critically important because the long-awaited unification on the Korean
peninsula can lead to a potentially destructive path (i.e., a careless development rush) for many rare
species and heritage sites [68].

In order to frame choice situations, major resources of the DMZ areas were defined using focus
groups, expert consultations, and one pretest (for a detailed description of this qualitative stage, see
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Choi [57]). The experimental designs were also improved using a D-optimal efficient design. As shown
in Table 1, the number of cultural heritage sites (CUL) was one of the six attributes that were employed
to describe varying conservation levels. Other attributes included the symbolic areas of the DMZ to be
preserved when a peaceful inter-Korean relationship is eventually realized in the future (AREA), the
UN guarded negotiation house (“Panmungeom”) as one of many war-related sites (MIL), ten special
villages located within the CCZ (VIL), and the number of endangered species (SPE). A voluntary
conservation fund (FUND) in Korean Won (KRW) was adopted as a payment vehicle [67], with varying
levels between 2500 KRW (US$2.08) and 20,000 KRW ($16.67).

Table 1. The attributes used in Choi [57] describing major DMZ (Demilitarized Zone) resources.

Attribute Variable Levels of Changes (after Unification)

Cultural heritage sites CUL 44 (present), 22
Remaining area of the DMZ AREA 907 km2 (present), 680 km2, 454 km2, 227 km2

Panmunjeom MIL Intact (present), destroyed
CCZ villages VIL 10 (present), 0
The number of endangered species SPE 82 (present), 41
DMZ conservation fund (KRW) a FUND 2.5, 5, 10, 20

a Fund figures are in 1000 KRW (US$1 = 1200 KRW).

Questionnaires were developed through focus group reviews and a pre-test involving
100 respondents living in Seoul. Each questionnaire comprised three sections. Respondents were
briefly introduced to the purpose of the study and some basic descriptions of the study areas, followed
by a valuation section. They were informed that different management options of the DMZ areas can
result in a loss of the major resources in the future. After the six attributes were introduced in a simple
table, respondents were shown a couple of familiarization questions before they answered six choice
questions, as shown in Figure 2. The first alternative (Option A) served as a reference that represented
the hypothetical worst case scenario [69], which was compared against the other two options that
included improved quality in the attributes. The final section was about respondent characteristics,
including the original nineteen items of the CW scale.
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4. Results

A nationwide survey was administered in South Korea in 2009 using self-completion
questionnaires. Questionnaires were allocated to a number of local areas in order to meet a stratified
random sampling design based on location, age, and gender, and trained survey assistants approached
respondents. As a result, a total of 997 questionnaires were collected (see Table 2 for sample
characteristics). As Table 2 shows, approximately half of the respondents were female, age was
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relatively evenly spread, and the sample had more respondents with college/university education
than the national average. Just under half of respondents had visited the DMZ areas at least once.

Table 2. Sample characteristics.

Characteristic Category N (%)

Gender Male 490 (49.1%)
Female 507 (51.9%)

Age 20–39 432 (43.3%)
40–49 239 (24.0%)

50 & over 326 (32.5%)
Education College/university 622 (62.4%) (National average 31.0%)

Visited DMZ Visited at least once 469 (47.0%)

4.1. A Shorter CW Scale with Twelve Items

A central aim of the paper was to develop a parsimonious version of the cultural worldviews
scale that would be relatively brief and therefore easy to use. The originally suggested nineteen items
were examined and then twelve items were selected for a balanced and efficient representation of
the four-factor structure. Measurement scales normally include equal numbers of positively and
negatively stated items in order to avoid agreement bias [15]. Odd-numbered items of the CW scale
are procultural (i.e., in favor of preserving cultural resources), whereas even-numbered are anticultural
(i.e., opposed to preserving cultural resources). As shown in Table 3, the sample in the current study
showed general support for a procultural worldview and there was strong internal consistency of the
overall scale (i.e., the nineteen items as a whole showed an alpha coefficient of 0.88). Some items in
Table 3 receive more than 80% procultural support from respondents, such as Items 5, 9, 12, 16, 17, and
18. These are member items for either F1 (LINKAGES) or F2 (RECOGNITION). In contrast, responses
to all four items of the F4 (TRADITIONS) suggested ambivalence on the part of many respondents,
with more than 30% answering “Unsure”. They are Items 3, 7, 11, and 15. As a general practice, scores
of odd-numbered items were reverse coded for the further analyses, so that increasing values indicate
procultural views.

Table 3. Distributional frequencies (%) for the original CW (Cultural Worldview) scale.

Item Statement a Agree Unsure Disagree Factor N b Mean SD

1. The cultural values of our forefathers are important
to me. 71.41 25.38 2.91 F1 994 2.16 0.71

2. Culture does not help me to identify myself. 6.72 24.37 68.51 F2 993 3.69 0.73

3. I want to know the foods our grandmothers made. 51.86 38.72 9.03 F4 993 2.47 0.82

4. We are not losing our cultural heritage. 4.51 15.95 79.04 F3 992 2.10 0.71

5. We need to conserve more cultural heritage for
future generations. 87.26 9.83 2.41 F1 992 1.89 0.69

6. Cultural heritage does not mean anything to
my wellbeing. 4.81 19.66 75.03 F2 992 3.85 0.74

7. I would like to know our traditional style of dress. 42.93 44.23 12.44 F4 993 2.62 0.83

8. Students do not need to learn what their culture is. 15.75 9.93 73.82 F2 992 3.73 1.04

9. The present cultural heritage should be available
for my children’s children. 86.96 10.63 1.81 F1 991 1.88 0.68

10. Cultural heritage is not disappearing. 5.12 18.05 76.33 F3 992 2.15 0.76

11. The foods our grandmothers made are important
to me. 49.35 40.62 9.43 F4 991 2.51 0.82

12. We do not need to care about cultural heritage. 8.12 9.93 81.44 F2 992 3.93 0.85

13. Cultural heritage must be a part of our life. 70.31 25.28 4.01 F1 993 2.19 0.73

14. Although we do our business as usual, there
won’t be any major cultural loss. 3.41 21.87 74.22 F3 992 2.14 0.71
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Table 3. Cont.

Item Statement a Agree Unsure Disagree Factor N b Mean SD

15. Our traditional style of dress is important to me. 33.90 47.24 18.46 F4 993 2.80 0.84

16. Buildings, museums, and paintings do not have
the right to be preserved. 4.71 6.92 87.96 F2 993 4.06 0.74

17. Future generations have the right to enjoy the
present cultural heritage. 83.55 13.14 2.81 F1 992 1.95 0.72

18. Ideas, beliefs, and customs do not have the right
to be preserved. 4.71 13.24 81.64 F2 993 3.96 0.73

19. Culture helps us to live with people of
different backgrounds. 77.73 19.36 2.51 F1 993 2.05 0.71

a Each statement was originally coded using a five point Likert scale: (1) Strongly agree, (2) Mildly agree,
(3) Unsure, (4) Mildly disagree, and (5) Strongly disagree; b The number of respondents who provided valid
answers. The remaining respondents were given a mean value for each item.

A shorter CW scale with twelve items is shown in Table 4. Three items with the highest loadings
on each of the four factors were selected, which ranged between 0.48 and 0.78. New item numbers
were designated for a balanced representation across the factors and for easy use, from CW1 to CW12.
Scale reliability (Cronbach’s alpha) values were 0.76 (F1), 0.71 (F2), 0.73 (F3), and 0.78 (F4). Further, the
shorter version, as a whole, showed a reliability value of 0.83. These reliability coefficients support the
possibility of using the CW scale as a single factor or as multiple factors.

Table 4. Exploratory factor analysis results using a shorter version of the CW scale.

Item Number a Mean Statement

Intercommunity and intergenerational linkages (LINKAGES; F1).
CW1 (9) 4.12 The present cultural heritage should be available for my children’s children.

CW5 (17) 4.05 Future generations have the right to enjoy the present cultural heritage.
CW9 (19) 3.95 Culture helps us to live with people of different backgrounds.

Recognition of cultural values (RECOGNITION; F2).
CW2 (12) 3.93 We do not need to care about cultural heritage.
CW6 (16) 4.06 Buildings, museums, and paintings do not have the right to be preserved.

CW10 (18) 3.96 Ideas, beliefs, and customs do not have the right to be preserved.

Preservation of traditions and customs (TRADITIONS; F4).
CW3 (7) 3.38 I would like to know our traditional style of dress.

CW7 (11) 3.49 The foods our grandmothers made are important to me.
CW11 (15) 3.20 Our traditional style of dress is important to me.

Awareness of cultural loss (LOSS; F3).
CW4 (4) 3.90 We are not losing our cultural heritage.

CW8 (10) 3.85 Cultural heritage is not disappearing.
CW12 (14) 3.86 Although we do our business as usual, there won’t be a major cultural loss.

a Original item numbers used in Choi et al. [18] are in parentheses.

4.2. Confirmation of the Cultural Worldview Scale

Based on the shorter CW scale with twelve items, in order to examine a proper factor structure
of the new CW scale with twelve items, confirmatory factor analyses were carried out as structural
equation models using the statistical program AMOS 20.0 [70]. The maximum likelihood estimation
was applied in this paper. As discussed above, the CW scale might be used either as a single factor
with twelve items or four factors with three items each. Another possibility is to have a second-order
structure. As a result, structural models could be single or four factors, either with or without a
second-order factor. As shown in Table 5, variables within a multiple factor structure could also
be either independent or correlated. For instance, three structural models with four factors were
considered, whose factors were subject to three different relationships: independent, correlated, and
second-order. As these a priori models shared the same manifest variables, they were nested models to
one another.
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Table 5. Four latent structures of the CW scale with twelve items.

Structure Single Factor Four Factors

Independent
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When the data were examined closely, the fundamental assumption of multivariate normality for
the maximum likelihood estimation was found to be violated. Although 52 respondents were subject
to multivariate non-normality measured using Mahalanobis distance [71], the model fit relationships
(reported below) among the seven models were not changed by deleting these individuals from the
sample. At the same time, ten out of the twelve CW items had significantly negative skewness
(absolute values of the skewness scores larger than three). Consequently, considering possible
impacts of distributional misspecification on the model fit, the Bollen–Stine bootstrapping method was
additionally considered [72].

Resulting model fit statistics are shown in Table 6. The single factor model shows the worst model
fit, followed by multi-factor models with their latent variables uncorrelated. When the chi-square ratio
is considered, the model with four correlated factors provides the best model fit. Also, the model with
four factors that have a second-order factor has an acceptable fit. However, the difference in chi-square
values between this model and the one with four correlated factors implies a significant improvement
in the goodness-of-fit at the 0.05 level (∆χ2 (2) = 9.57).

Table 6. Model fit statistics for the seven confirmatory factor models.

Model χ2 df χ2/df SRMR CFI RMSEA

Single factor 1146.44 54 21.23 0.0998 0.694 0.143
Four factors independent 847.95 54 15.70 0.2126 0.778 0.121

Four factors correlated 93.94 48 1.96 0.0246 0.987 0.031
Four factors second order 103.51 50 2.07 0.0286 0.985 0.033

Figures 3 and 4 show the selected structural models that are standardized, with four factor
dimensions either correlated or in a second-order structure, respectively. All factor loadings are
significant, with scores ranging between 0.61 and 0.79, demonstrating their construct validity. As for the
convergent validity, average variance extracted (AVE) for each construct was calculated [73]. The AVE
values for the four factors are between 0.74 and 0.82, exceeding the recommended threshold value of
0.50. These latent variables are significantly correlated as they collectively measure the same attitudinal
phenomenon [18]. In particular, F1 (LINKAGES), and F3 (LOSS) have the strongest correlation.
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4.3. Cultural Attitudes and WTP

We theorize that cultural attitudes might work as significant motivations for culturally oriented
WTP. In order to examine the CW–WTP relationship, two separate approaches were tested in this paper
to incorporating latent variables into discrete choice models (i.e., sequential incorporation). The first
approach represented the latent structure of the four correlated factors. Although these factors were
significantly correlated, their explanatory powers for the unobserved preference heterogeneity might
be different when examined individually as parts of choice models. The second approach to testing
the attitude–WTP association was based on the second-order structure with four factors. As shown in
Table 5, this structural model showed the second best fit that was acceptable. Further, there might be
practical necessity when a single latent variable is preferred for parsimony to multiple factors, without
knowing factor-specific contributions [3,4,12]. Accordingly, the first approach used four factor-specific
scores, while the second approach employed the CW score that was supported by the four factors in a
second-order structure.

Table 7 shows estimation results of three random parameter logit models using Nlogit 4. For
random parameter logit models, the distributional simulation of parameter estimates was carried out
using 200 Halton draws, and choice responses from the same individuals were treated differently from
those from others using a panel data setting. The models include one alternative specific constant
(ASC) that differentiates between Option A (the hypothetical worst case; ASC = 0) and the other
two alternatives representing a conservation policy (ASC = 1). There exists significant preference
heterogeneity around the means for most choice attributes, which are shown as significant standard
deviations of parameter distributions, while the monetary parameter was constrained to be a constant
in order to avoid the issue of undefinable moments [54,57,74]. Model A is the standard choice
model that does not incorporate respondents’ characteristics. Models B and C include heterogeneity
source variables as interaction terms of the CUL parameter estimates. Interaction terms link between
preference heterogeneity and its potential sources (e.g., cultural attitudes) in discrete choice models.

According to the Chi-square statistics, these models have a significant model fit at the 0.01 level.
Further, these models demonstrate an exceptional model fit with R2 values of 0.39 [75]. The two
models with interaction terms show a significantly better goodness-of-fit than that of Model A at the
0.01 level, based on the standard likelihood ratio test [76], and Model B is slightly better than Model C,
based on the Bayesian Information Criteria [77]. Parameter estimates are mostly significant with the
expected signs.
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Table 7. Estimation results of random parameter logit models.

Attribute
Model A (No Interactions) Model B (Four Factors) Model C (CW Factor)

Coefficient t-Ratio Coefficient t-Ratio Coefficient t-Ratio

ASC 5.7572 ** 10.93 5.6622 ** 11.31 6.2707 * 10.58
CUL 0.0990 1.04 ´1.6122 ** ´4.35 ´1.8991 ** ´3.73

AREA 0.0015 ** 8.16 0.0015 ** 8.13 0.0014 ** 8.11
MIL 0.9112 ** 12.23 0.9124 ** 12.22 0.9126 ** 12.30
VIL 0.8808 ** 11.29 0.8843 ** 11.33 0.8791 ** 11.44
SPE 0.4156 ** 4.06 0.4202 ** 4.11 0.4347 ** 4.28

FUND ´0.0727 ** ´9.19 ´0.0733 ** ´9.24 ´0.0722 ** ´9.41
CUL:EDU b 0.3586 ** 2.79 0.2925 * 2.27

CUL:F4 b 0.4544 ** 4.29
CUL:CW b 0.8047 ** 3.57
NsASC a 4.6918 ** 12.12 4.6029 ** 12.62 5.2163 ** 12.67
NsCUL a 0.7560 ** 5.02 0.7153 ** 4.58 0.7363 ** 5.53

NsAREA a 0.0018 ** 6.75 0.0018 ** 6.77 0.0017 ** 6.77
NsMIL a 1.0568** 12.39 1.0619 ** 12.45 1.0649 ** 12.37
NsVIL a 1.0955 ** 8.70 1.0972 ** 8.76 1.0599 ** 8.76

Summary statistics

LL ´3989.75 ´3976.81 ´3976.96
X2 5164.30 [12] ** 5190.19 [14] ** 5189.87 [14] **

Pseudo R2 0.39 0.39 0.39
Respondents 997 997 997
a These are derived standard deviations of parameter distributions, assumed to be normally distributed; b

Interaction terms of the CUL random parameter with heterogeneity source variables; * Significant at the 0.05
level; ** Significant at the 0.01 level.

However, estimation results of Model A show that respondents on average are not sensitive to
a 50% loss of the currently available number of cultural heritage sites (CUL). This is in line with the
results of Campbell et al. [56], showing that people might not be as sensitive to cultural changes as
they are to ecological changes. At the same time, the CUL parameter of Model A has a significant
standard deviation for the preference distribution that was modeled as a normal distribution. The
distributed parameter estimates spread to both negative and positive sides, indicating potentially
mixed preferences for pro- and anti-conservation of cultural heritage sites.

In order to explore the revealed preference heterogeneity in cultural preferences, Models B and C
in Table 7 include some heterogeneity source variables as interaction terms with the CUL parameters.
Socio-economic variables and cultural attitudes were individually tested for a significant interaction.
These variables were age, gender, educational level (EDU; up to secondary education = 0, otherwise = 1),
household income, and either the four CW factors (Model B) or the single CW score (Model C). Among
these, EDU was the only significant socio-economic variable, together with either F4 (TRADITIONS), or
CW (i.e., the latent CW variable with four component factors in a second-order structure). Accordingly,
respondents who have finished tertiary education and who have strong cultural attitudes are likely
to hold a significantly higher WTP than the others, ceteris paribus. In relation to the four CW factors,
it is the perceived importance of traditions and customs (F4) that underpin the significant CW–WTP
association, but not cultural linkages (F1), recognized diverse cultural values (F2), or the perception of
cultural loss (F3).

As a consequence of the interactions, mean parameter estimates of the CUL attribute became
significant, with a negative sign in Models B and C. As interaction terms were engaged as parts of
the models, however, mean values for the CUL parameters (CUL’) need to be recalculated using the
following equation [6,63]:

CUL1 “ α` βZ` η (5)
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where η is the parameter distribution that is defined by the standard deviation parameter σ for a
normal distribution N(0, σ2). For example, using the results from Model B the newly calculated mean
for the CUL parameter estimate equals ´1.6122 + 0.3586 ˆ EDU + 0.4544 ˆ F4. Mean values for EDU,
F4, and CW are 0.62 (standard deviation 0.4844), 3.27 (standard deviation 0.5892), and 2.24 (standard
deviation 0.2779), respectively. Accordingly, the newly calculated mean values for Models B and
C are 0.0959 and 0.0838, respectively. The CW–WTP association is depicted as a linear line in this
paper. Alternatively, a segmentation-based approach can be applied to capture a full spectrum of the
attitude–WTP relationship [6].

Given the measured impacts from the source variables for the observed preference heterogeneity,
as reported in Table 7, conservation values of cultural heritage sites can then be calculated using
Equation (4). Mean implicit prices per person for the prevention of a 50% loss in the number of cultural
heritage sites in the DMZ areas are 1308.31 KRW and 1176.51 KRW, respectively calculated for Models
B and C, when simple ratios are taken based on the mean parameter estimates (these figures are
1217.24 KRW and 1182.76 KRW, respectively, when “common-choice-specific” (conditional) parameter
estimates are applied [63]). Their 95% confidence intervals [78] are ´1304.28 KRW and 3304.62 KRW
for Model B, and ´1296.90 KRW and 2975.17 KRW for Model C. These figures are 1217.24 KRW and
1182.76 KRW, respectively, when “common-choice-specific” (conditional) parameter estimates are
applied [63]. In terms of preference heterogeneity, a procultural profile is those who hold a tertiary
educational background (EDU = 1) and perceive traditions and customsto be important (e.g., F4 = 3.7).
The opposite anticultural profile can be also considered (e.g., EDU = 0 and F4 = 2.7). When the two
profiles are compared, the symbolic welfare benefits are respectively 5839.10 KRW and ´5256.83 KRW,
all other things being equal. The substantial value anomaly might explain the insignificant coefficient
estimate of the CUL variable for Model A.

5. Discussion and Conclusions

The development of the Cultural Worldview (CW) scale has been a response to the paucity
of systematic measures of cultural attitudes in the literature of cultural economics and nonmarket
valuation. The current research extended previous research on the CW scale by examining key issues
associated with the development of an attitudinal scale and identified a more parsimonious version
with twelve items. In doing this, it has demonstrated how the scale benefits our understanding of
preference heterogeneity involving cultural heritage sites. The scale might be useful for studies that
aim to delve into attitudinal profiles of respondents or to segment populations according to perceived
cultural importance. In particular, the CW scale can easily be incorporated into economic valuation
models that try to address the population heterogeneity issue.

This paper addressed three major issues. As the first of these, a four-factor structure was confirmed
as proposed by the scale developers [18]. This finding thus supports the conceptual belief that cultural
value is multidimensional [16,17]. Among the four factors, “LINKAGES” and “LOSS” variables might
be substantially correlated. Further, confirmatory factor analyses verified the latent structure of the
CW scale to be four correlated factors, or one second-order factor with four underlying factors. As
to the second issue of developing a more parsimonious version of the scale, this paper presented a
shorter list of the twelve items that loaded highest on the factors and demonstrated applicability of
this version of the scale in the economic valuation context. Finally, in relation to the third issue, the
current study suggests a potential applicability of the CW scale to non-Western nations as well as
Western nations. A high level of procultural support in this case study involving Korean respondents
was consistent with the findings of the previous Australian cases [18].

This paper also confirmed that cultural attitudes work as significant motivations for the WTP for
the conservation of cultural heritage sites, and as unobserved factors of economic models. General
cultural attitudes were measured systematically using the CW scale. Systematic measurement of
attitudinal characteristics is crucial for comparative studies, as shown in the literature of environmental
studies [3,4,6,13]. By including CW factors individually, or as the total score as parts of economic
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models, not only were the model fits improved, but underlying factors for the heterogeneous cultural
values were also identified.

The CW scale can be used either as four correlated factors or a single index, depending on the
research purposes. As a single index, respondents can be differentiated according to their overall
procultural positions. For instance, three equal-size groups can be arbitrarily created and various
consumer profiles or relationships among the subgroups can be examined [6]. Alternatively, researchers
can employ four factors as explanatory variables and verify which latent variables carry meaningful
relationships with choice attributes. As evidenced in this paper, stated preferences for the conservation
of cultural heritage sites in the restricted areas are largely influenced by the perceived importance of
traditions and customs, whereas cultural linkages, perceived cultural loss, and recognized cultural
significance do not play a significant role. The stable multidimensional structure of this scale provides
one avenue for helping researchers to delve into the root causes of culturally meaningful phenomena,
which have been previously unavailable to them.

Although the latent dimensionality underlying the CW scale was confirmed and cultural attitudes
were found to be significant motivations for WTP, there are several limitations of the research that
need to be considered in future studies that investigate the measurement and contribution of cultural
worldview. Firstly, the shorter version of the CW scale may be subject to some framing effects. As
the new version only includes twelve items out of the original nineteen items, it is not clear whether
different sequences and positions of these items cause any impacts on factor scores. Our expectation is
to see the same reliable constructs as demonstrated in this study. Follow-up studies can verify this
expectation. Secondly, this paper applied only one of the two commonly used methods involving
attitudinal variables. As introduced in the beginning, Cultural Worldview measures can also be
applied as segmentation criteria, and segment-specific mean WTP estimates can be examined for the
statistical relationships. Future research adopting this approach is needed to confirm the findings of
the current study. Finally, to date, CW scales have only been used in the context of economic valuation
cases. Diverse study contexts need to be investigated in the future, using the same measurement items,
such as destination choices involving cultural sites, the demand for intangible cultural goods, and
different interpretations of cultural landscapes.
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