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This study used the contingent valuation method (CVM) to estimate willingness to
pay (WTP) to preserve cultural heritage, comparing the WTP to preserve the Peinan
Cultural Heritage Site between cultural value clusters. The contingent behavior
approach was applied to evaluate the economic benefits secured by the improvement
of tourism quality at the site and examine the economic benefits of various
hypothetical programs, including enhancing recreational experience, promoting the
conservation of cultural resources, improving visitor services and infrastructure, and
controlling negative impacts on cultural heritage. The empirical results were as
follows. First, this study identified four cultural value dimensions, among which the
most crucial multiperception clusters give recognition and reaffirmation of
indigenous cultures as a central theme. Second, cultural value clusters differed
significantly in terms of WTP ranges from US$128 to US$240 according to the
average annual visitor numbers for the preservation of cultural heritage. Third, the
multiperception clusters had the highest WTP values. Fourth, using the improvement
of cultural recreation quality in all programs, the cultural recreation demand became
more price-inelastic and the alternative cultural heritage site became a less attractive
substitute. Fifth, the economic benefit of conserving cultural resources was higher
than that of all other programs.
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1□Introduction
This study examined the nonmarket value of the cultural heritage associated with the
Peinan Cultural Heritage Site, the largest area ever excavated in Taiwan. The site has
yielded numerous historical artifacts, including more than 1,600 slate coffins and
20,000 pottery and stone objects. The main area of the park measures approximately
20 to 30 ha and the site region comprises approximately 80 to 100 ha. The Peinan
Cultural Heritage Site is invaluable for academic research, historical preservation,
and public education (http://en.nmp.gov.tw/index.php).
Many of cultural economic studies that examine the multifacted dimensions of
public cultural values are currently scarce. Most studies have adopted nonmarket
valuation techniques to assess the economic value of culture and no study has
examined the causal relationships of cultural value and experiential quality at
cultural heritage sites with behavioral intention. In addition, no study has researched
differences between cultural value clusters regarding cultural heritage preservation
attitude, cultural heritage tour experience, and socioeconomic backgrounds.
Through the perspective of public attitude, perception, and behavior, and by
referencing previous studies (e.g., Dunlap et al., 2000; Throsby, 2001; Mazzanti,
2002; and Artese et al., 2017) regarding factors in a cultural worldview scale, this
study aims to establish a perceived cultural value scale and identify factors related to
perceived cultural values using confirmatory factory analysis. Through cluster
analyses, this study divides these factors into cultural value clusters, and examines
differences between Peinan Cultural Heritage Site visitors regarding their cultural
heritage preservation attitude, cultural heritage tour experience, and socioeconomic
background through chi-squared tests. By establishing a perceived cultural value
scale and examining the various factors of perceived cultural values, this study can
serve as a crucial reference for the Council for Cultural Affairs in devising the
educational propaganda of cultural heritage preservation and related management
strategies. Furthermore, the grouping of cultural value clusters, and findings on the
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differences between the cultural heritage preservation attitude, cultural heritage tour
experience, and socioeconomic background of these clusters shall assist the Taitung
County government and the National Museum of Prehistory in planning the market
segmentation and positioning strategies of the cultural heritage site tour market.
The differences between cultural value clusters and willingness to pay (WTP)
for cultural heritage preservation was examined, and the benefits of cultural value
clusters in terms of cultural heritage preservation were estimated. The factor
structure for cultural value was delineated as being generally consistent with those
of previous studies, such as Dunlap et al. (2000), Hofstede & McCrae (2004), Choi
et al. (2010), and Romão et al. (2016). Consequently, understanding segment
clusters based on perceptions of cultural value can increase the accuracy of WTP
models for cultural heritage preservation, as well as establish comprehensive
groupings of perceptions of cultural value.
The field of cultural heritage recreation involves various problems regarding
the quality of recreation experiences, service, infrastructure, and cultural resource
maintenance (Poor & Smith, 2004; Alberini & Longo, 2006; Lee et al., 2011;
Armbrecht, 2014). This influences the visitor demand for and recreation quality of
cultural heritage sites. Thus, the quality of cultural heritage experiences was
examined from the perspectives of visitors, determining their awareness of heritage
and monument conservation and sustainable development at the Peinan Cultural
Heritage Site. In addition, the revealed preference (RP) and stated preference (SP)
for numbers of recreational trips were combined to assess quality improvement at
the site.
This combination of behavioral data was used to propose an estimation method
to measure the economic benefits of enhancing the quality of the Peinan Cultural
Heritage Site through cultural improvement programs, thereby increasing recreation
demand. Furthermore, the major problems of cultural heritage sites in realms such as
recreation experience, service quality, infrastructure, cultural resource conservation,
and negative effects on cultural heritage were evaluated. An onsite survey was
conducted, gathering RP and SP data from visitors to assess policy-relevant
improvements to the site. Panel recreation demand models were used, accounting for
potential demand (SP) induced by high cultural heritage site quality, to estimate
economic benefits. Finally, the empirical models and the results are described.
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The rest of this paper is organized as follows. Section 2 describes the empirical
model for the quality improvement of cultural heritage sites. Section 3 discusses the
structure of the questionnaire and sampling plan. Section 4 presents estimates based
on the panel recreation demand assessment, a discussion of elasticity estimates
according to recreation demand, and comparisons of the economic benefits of
quality improvement programs. Section 5 outlines some policy implications. Finally,
section 6 presents a conclusion and suggestion.

2□Empirical Model of Quality Improvement
To evaluate the economic benefits of improving cultural heritage sites from a visitor
perspective, a cultural heritage site recreation demand model was established, with
the travel cost method (TCM) and panel recreation demand model (Whitehead et al.,
2000; Noonan, 2003; Alberini et al., 2006; Poria et al., 2013) adopted to develop
various hypothetical programs. These programs involved enhancing recreational
experiences, conserving cultural resources, improving service quality and
infrastructure, and controlling negative effects on cultural heritage. Furthermore, the
cultural heritage site recreation demand function was estimated using the maximum
likelihood method, and analyzed the factors involved. Finally, the price, cross, and
income elasticities were estimated, as well as the consumer surplus of the proposed
quality improvement programs. The theoretical and empirical methods are detailed
in the following sections.

2.1□Theoretical Model
A visitor utility function, U  x j , q j , Z  , was employed, where U   is the visitor
utility during a cultural heritage site visit; x j is the annual number of trips to
cultural heritage site j; j = 1,..., n; q j is the quality of cultural heritage site j; and Z
is a vector of all the other goods of cultural heritage site j. Visitors have budget
constraints for visiting cultural heritage site j, calculated as y  Z  p j  x j , where y is
visitor income and p j is the travel and time costs of visiting (or the implicit price
of) cultural heritage site j. Therefore, to maximize visitor utility at cultural heritage
site j under budget constraints, a Marshallian demand function was used to evaluate
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site j (Whitehead et al., 2000) as follows:

xj  pj , qj , y .

(1)

According to Equation (1), the consumer surplus of trips to cultural heritage
Site j (i.e., the Peinan Cultural Heritage Site) is equal to the area below the cultural
heritage site demand function and above the travel and time costs of visiting site j,
namely CS j  p x j   dp j , where p0 is the price to visit site j and pc is the
pc
0

choke price that forces x j to zero. When the quality of a cultural heritage site
improves from q to q  , the recreational demand function shifts correspondingly.
Therefore, the economic benefits of improving the quality of site j can be measured
based on the change in CS, which is calculated as follows, based on the area
between two demand curves above p0 :
p c

pc

0

0

CS  p x  , q   dp  p x , q  ,

(2)

where p c and pc are the choke prices of cultural heritage site demand at quality q
and q  , respectively; and x and x  represent the demand for cultural heritage
site trips at quality q and q  , respectively. Finally, the economic benefits of
implementing quality improvement programs at cultural heritage sites were
measured. Such programs (e.g., enhancing recreational experiences, conserving
cultural resources, improving service quality and infrastructure, and controlling
negative effects on cultural heritage) typically reduce the elasticity of demand for
recreation at a cultural heritage site; thus, alternative sites become unattractive and
income elasticity decreases. Clearly, improving the quality of a cultural heritage site
increases the economic benefits of visiting (Whitehead et al., 2000; Alberini &
Longo, 2006; Lee et al., 2011).

2.2□Scenario Design and Empirical Models for Improving the
Quality of Cultural Heritage Sites
To address how improving the quality of cultural heritage sites affects SP and RP
recreation demands, two critical concerns were incorporated into the empirical
models. First, visitors were asked about their current participation in, awareness of,
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and demand for cultural recreation trips. The proposed improvements were then
described to the visitors (e.g., enhancing recreational experiences, conserving
cultural resources, improving service quality and infrastructure, and controlling
negative effects on cultural heritage), who then estimated the number of trips they
would make if these improvements were implemented. Second, factors affecting the
demand for cultural recreation were considered, such as travel costs, the costs of
visiting alternative sites, income, perceptions of and experiences regarding cultural
heritage sites, and social background.
Poisson regression was used to study the data regarding the number of trips
taken to a cultural heritage site in 1 year. Suppose that xit is the number of trips
made by visitor i . The mean can be determined using a Poisson distribution as
follows (Whitehead et al., 2000; Alberini et al., 2006):

p  X it  xit  

e   itx
, xit  0,1, 2.....
xit !
it

it

(3)

The mean it depends on the explanatory variables for cultural heritage site
recreation demand xit and individual heterogeneity, as follows:
lnμ𝑖𝑡 =ln𝜔𝑖𝑡 +μ𝑖 =𝛼𝑡 +𝛽𝑡 𝐶𝑂𝑆𝑇𝑖𝑡 +𝛿𝑡 𝑆𝐶𝑂𝑆𝑇𝑖𝑡 +𝜃𝑡 𝐼𝑁𝐶𝑂𝑀𝐸𝑖𝑡
+𝛾𝑡 𝑃𝐸𝑅𝐶𝐸𝐼𝑉𝐸𝑖𝑡 +𝜌𝑡 𝐸1 + 𝜑𝑡 𝐸2 + 𝜏𝑡 𝐸3 + 𝜀𝑖 ,

(4)

where t = 1, 2 (specifically, t = 1 represents the current situation and t = 2 represents
the situation following the implementation of improvements); COST represents
the cost of visiting a cultural heritage site; SCOST is the cost of visiting an
alternative site (e.g., the National Palace Museum in Taipei); INCOME represents
visitor income; and PERCEIVE represents the perceived value of a cultural heritage
site and the site preferences of visitors, namely E1, E2, and E3. E1 represents
whether the visitors were members of a cultural heritage preservation group, E2
indicates whether they were aware that cultural heritage preservation is important,
and E3 indicates whether they were familiar with the archaeological resources of the
cultural heritage site.
To combine data from two trip scenarios and consider the potential structural
changes in demand among these scenarios, a dummy variable was used when quality
improvement was included: (t = 2), D  1 , and D  0 (t = 1). Therefore, a general
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cultural heritage site recreation demand model was established as follows:
lnμ𝑖𝑡 =ln𝜔𝑖𝑡 +μ𝑖 =𝛼𝑡 +𝛽𝑡 𝐶𝑂𝑆𝑇𝑖𝑡 +𝛿𝑡 𝑆𝐶𝑂𝑆𝑇𝑖𝑡 +𝜃𝑡 𝐼𝑁𝐶𝑂𝑀𝐸𝑖𝑡 +𝛾𝑡 𝑃𝐸𝑅𝐶𝐸𝐼𝑉𝐸𝑖𝑡
+𝜌𝑡 𝜌𝑡 𝐸1 + 𝜑𝑡 𝐸2 + 𝜏𝑡 𝐸3 + 𝑎2 𝐷𝑠 + 𝑏2 𝐷𝑠 𝐶𝑂𝑆𝑇𝑖𝑡 + 𝑐2 𝐷𝑠 𝑆𝐶𝑂𝑆𝑇𝑖𝑡 +
𝑑2 𝐷𝑠 𝐼𝑁𝐶𝑂𝑀𝐸𝑖𝑡 + 𝜀𝑖 ,

(5)

where Ds represents the dummy variable used to incorporate quality improvement
and S = 1, 2, 3, 4, 5 (representing the five quality improvement programs). If a
coefficient of Ds is significantly different at zero, the visitor demand for cultural
heritage site trips increases based on the improvement in quality. If the coefficient is
not significantly different, the differences in elasticity of demand are represented by
the interactions of the dummy variable with the own-price ( Ds COST ), cross-price
( Ds SCOST ), and income ( Ds INCOME ) (Whitehead et al., 2000; Nanley et al.,
2003).
The semi-log specification of demand shown in Equation (5) implies that the
number of trips to a cultural heritage site increases after quality improvement
(Whitehead et al., 2000). The ensuing economic benefits are presented as follows:

CS 

x x
 ,
 

(6)

where x  is the number of trips to a cultural heritage site following quality
improvement ( q  ) and   is the coefficient of travel cost following quality
improvement ( q  ). If the coefficients of travel cost are the same in the current
situation and that following quality improvement, Equation (6) can be simplified as
follows (Whitehead et al., 2000):
CS 

 x  x  .


(7)

Therefore, the consumer surplus and other elasticity were estimated as
nonlinear functions of the quality improvement of a cultural heritage site. The panel
Poisson recreation demand model shown in Equation (5) was applied to test whether
quality improvements cause structural changes in a cultural heritage site and
estimate the elasticity, cross-elasticity, and income elasticity following improvement.
Furthermore, the estimation results indicated the economic benefits of the five
proposed quality improvement programs.
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3□Questionnaire and Sampling Plan Structure
3.1□Questionnaire Design
The questionnaire in this study was divided into three sections. The first section was
designed to assess how many trips a visitor had made to the site in the previous year.
The questions also addressed the mode of travel, motivations for visiting, whether
the visitors were members of cultural heritage groups, whether they were familiar
with the characteristics and archaeological resources of the cultural heritage site, and
the amount of time they spent at the cultural heritage site. To determine the key
inputs of the travel cost model, the questions assessed (a) how far the respondents
lived from the site and (b) the cost of traveling to the site. Finally, the respondents
rated the perceived value of their current visit to the site on a scale from 1 to 5, with
higher indicating that the perceived value exceeded the cost of the visit.
A quality improvement program was proposed according to various references
(Whitehead et al., 2000; Mazzanti, 2003; Alberini & Longo, 2006; Alberini et al.,
2006; Lee et al., 2011). The respondents were asked about five hypothetical
programs that shared common themes: (a) enhancing cultural experiences at the site
(e.g., the amount and quality of interpretive materials and the number of activities);
(b) improving infrastructure (e.g., by repairing local roads, building bathrooms and
rest facilities, and providing barrier-free facilities); (c) enhancing service quality
(e.g., restaurants, recreational activities, information centers, and the attitudes of
staff members); (d) conserving cultural resources (e.g., establishing a specific
organization for protecting and maintaining the cultural resources of the site,
limiting tourism at and development of the site, restricting access to unexcavated
areas, and planning for a second National Museum of Prehistory); and (e)
controlling negative effects on cultural heritage (e.g., limiting the daily number of
visitors and preventing damage to the site by them, as well as that caused by climate
factors and environmental changes). All of these items were mutually exclusive. The
respondents were asked whether, assuming that the cost of a trip remained the same
following these improvements, they would be willing to revisit the site, and if so,
how many trips they would plan during the following year. The final section of the
questionnaire recorded the sociodemographic characteristics of the respondents.
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3.2□Sampling Plan and Descriptive Statistics
An onsite survey of visitors to the Peinan Cultural Heritage Site was conducted from
March to April 2010 through purposive sampling, yielding 859 valid questionnaires
that underwent frequency analysis. Of the respondents, 478 were women (55.6%)
and 381 were men (44.4%). Most respondents were married (474; 55.2%), and many
(36.4%) were aged 30–39 years. A total of 28.6% of the respondents were
government workers, whereas 15.6% were students. Most respondents were highly
educated, with 77.7% possessing a college education or higher.

3.3□Dependent Variables and Descriptive Statistics
The five proposed quality improvement programs were established based on
previous studies. Table 1 lists the variables of the empirical model.

TRIPS indicates the total number of trips in the previous year; COST
indicates the total cost per trip; SCOST indicates the total cost of visiting an
alternative site; INCOME is monthly income; PERCEIVE indicates the total
perceived value on a scale from 1 to 5; and E1 (1 if the visitor is a member of a
cultural heritage group, 0 if not), E 2 (1 if the visitor is familiar with the
characteristics of the site, 0 if not); and E3 (1 if the visitor is familiar with the
archaeological resources of the site, 0 if not) are dummy variables. The proposed
scenarios for enhancing recreational experiences ( TRIPS1 ), improving service
quality ( TRIPS 2 ), improving infrastructure ( TRIPS 3 ), conserving cultural
resources ( TRIPS 4 ), and controlling negative effects on cultural heritage ( TRIPS 5 )
involved dummy variables D1 , D2 , D3 , D4 , and D5 , respectively.
As shown in Table 1, the respondents made an average of 1.73 trips ( TRIPS ) to
cultural heritage sites in the previous year. If the proposed quality improvement
scenarios were implemented, their projected average number of yearly visits
increased to 2.91( TRIPS1 ), 2.86 ( TRIPS 2 ), 2.77 ( TRIPS 3 ), 2.88 ( TRIPS 4 ), and
2.75 ( TRIPS 5 ), yielding participation improvements of 79%, 75%, 69%, 75%, and
67%, respectively. The results also indicated that the most effective program for
increasing participation in cultural heritage sites was enhancing recreational
experiences, followed by conserving cultural resources, improving service quality,

250

Journal of Economics and Management

improving infrastructure, and controlling negative effects on cultural heritage.
Table 1. The Empirical Data Summary in the Cultural Resort

Variable
name
TRIPS

Description

Mean

The average trips of cultural resort to the Peinan Cultural
Heritage Site in past one year

1.73

Standard
error
0.059

TRIPS1

The average trips of cultural resort to the Peinan Cultural
Heritage Site under “enhancing recreational experience
program”

2.91

0.076

TRIPS2

The average trips of cultural resort to the Peinan Cultural
Heritage Site under “improving visitor’s service quality”

2.86

0.076

TRIPS3

The average trips of cultural resort to the Peinan Cultural
Heritage Site under “improvement in infrastructure program”

2.77

0.076

TRIPS4

The average trips of cultural resort to the Peinan Cultural
Heritage Site under “building a conserving theme of cultural
resources quality program”

2.88

0.076

TRIPS5

The average trips of cultural resort to the Peinan Cultural
Heritage Site under “building a control theme of cultural
heritage impact”

2.75

0.075

D1

1 if the increasing in recreation participation of cultural
resort under “enhancing recreational experience program”; 0,
otherwise

0.79

0.014

D2

1 if the increasing in recreation participation of cultural
resort under “improving visitor’s service quality”; 0,
otherwise

0.75

0.014

D3

1 if the increasing in recreation participation of cultural
resort under “improvement in infrastructure program”; 0,
otherwise

0.69

0.016

D4

1 if the increasing in recreation participation of cultural
resort under “building a conserving theme of cultural
resources quality program”; 0, otherwise

0.75

0.015

D5

1 if the increasing in recreation participation of cultural
resort under “building a control theme of cultural heritage
impact”; 0, otherwise

0.67

0.016

COST

The total cost of per trip(N.T. per person)

2,038.26

52.37

SCOST

The total cost of the substitution cultural resort(N.T. per 1,851.43
person)

32.67

INCOME The income per month
PERCEIVE The total perceived value, scale from 1 to 5

39,010

794

4.02

0.027
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Table 1. The Empirical Data Summary in the Cultural Resort (Continued)

Variable
name
E1

Description

Mean

Dummy variable, 1 if visitor join the group of cultural
heritage, 0, otherwise

0.10

Standard
error
0.010

E2

Dummy variable, 1 if visitor knew the characteristics of the
cultural resort, 0, otherwise

0.71

0.016

E3

Dummy variable, 1 if visitor knew the archaeological
resources of the cultural, 0, otherwise

0.69

0.016

4□Empirical Results
4.1 Estimated Results of Panel Recreation Demand for Cultural
Heritage Sites
The panel recreation demand functions of cultural heritage sites were estimated
using the results of random effects Poisson estimation (Table 2). A likelihood ratio
was used to test the goodness-of-fit of the proposed quality improvement programs:
enhancing recreational experiences (Model I), improving service quality (Model II),
improving infrastructure (Model III), conserving cultural resources (Model IV), and
controlling negative effects on cultural heritage (Model V). Table 2 shows that all
models significantly differed (significance level = .01); thus, the null hypothesis was
rejected. This meant that the proposed models adequately measured the economic
benefits yielded by improving the quality of a cultural heritage site.
The estimates for all five panel recreation demand functions were consistent
regarding the signs and statistical significance of the parameters. COST was
significantly negative (p < .01) among all models, indicating that the number of trips
to the cultural heritage site decreased as the trip cost increased; this was consistent
with the results of Whitehead et al. (2000), Alberini et al. (2006), and Lee et al.
(2011). By contrast, SCOST was significantly positive (p < .1) among all models,
indicating that the number of trips to the cultural heritage site increased as the cost
of visiting alternative sites increased. Moreover, INCOME was significantly
positive (p < .01) among all models, demonstrating that the number of trips to the
cultural heritage site increased as income increased (Alberini & Longo, 2006; Lee et
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al., 2011). Regarding the cognition of cultural heritage sites, E1 , E 2 , E3 , and

PERCEIVE were significantly positive (p < .01) among all models, indicating that
an increased number of trips to the cultural heritage site was associated with
membership in a cultural heritage group, familiarity with the characteristics and
archaeological resources of the cultural heritage site, and positive perceptions of the
value of the site.
Table 2. The Empirical Results of Panel Recreation Demand in Cultural Resort
Variable name
Constant
COST
SCOST
INCOME
PERCEIVE
E1
E2
E3
D1
D1COST
D1SCOST
D1INCOME
D2
D2COST
D2SCOST
D2INCOME
D3
D3COST
D3SCOST
D3INCOME
D4

Model I

Model II

Model III

Model IV

Model V

-1.24
(-8.67)
-4.18E-04
(-19.76)***
8.06E-05
(1.90)*
9.40E-06
(8.72)***
1.52E-01
(8.22)***
3.23E-01
(6.93)***
1.73E-01
(3.61)***
3.54E-01
(7.07)***
6.52E-01
(4.31)***
2.55E-04
(9.70)***
-5.34E-06
(-0.10)
-2.78E-06
(-2.17)**

-1.12
(-7.84)
-4.19E-04
(-19.83)***
7.69E-05
(1.81)*
9.38E-06
(8.68)***
1.28E-01
(7.03)***
2.69E-01
(5.58)***
2.43E-01
(5.20)***
2.67E-01
(5.57)***

-1.16
(-8.10)
-4.16E-04
(-19.63)***
7.94E-05
(1.87)*
9.34E-06
(8.64)***
1.28E-01
(6.94)***
3.07E-01
(6.32)***
2.42E-01
(5.07)***
3.10E-01
(6.33)***

-1.15
(-8.00)
-4.17E-04
(-19.75)***
7.95E-05
(1.87)*
9.37E-06
(8.69)***
1.29E-01
(6.98)***
3.09E-01
(6.67)***
2.26E-01
(4.52)***
3.07E-01
(6.03)***

-1.21
(-8.40)
-4.17E-04
(-19.65)***
8.01E-05
(1.88)*
9.36E-06
(8.68)***
1.41E-01
(7.70)***
3.08E-01
(6.57)***
1.98E-01
(3.96)***
3.48E-01
(6.75)***

6.96E-01
(4.57)***
2.59E-04
(9.83)***
-4.32E-06
(-0.08)
-2.85E-06
(-2.22)**
7.68E-01
(5.01)***
2.37E-04
(8.91)***
-4.75E-05
(-0.89)
-2.91E-06
(-2.26)**
7.17E-01
(4.69)***
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Table 2. The Empirical Results of Panel Recreation Demand in Cultural Resort (Continued)
Variable name

Model I

Model II

Model III

Model IV
2.74E-04
(10.33)***
-1.17E-05
(-0.22)
-3.33E-06
(-2.58)***

D4COST
D4SCOST
D4INCOME
D5
D5COST
D5SCOST
D5INCOME
Chi-squared
*

significant at 10%,

Model V

937.71***
**

976.10***

significant at 5%,

***

923.66***

979.96***

7.26E-01
(4.69)***
2.46E-04
(9.20)***
-3.61E-05
(-0.67)
-3.08E-06
(-2.37)**
907.49***

significant at 1%

Regarding the relations among the quality improvement programs and panel
recreation demand models, the RP trips were compared with the current quality and
SP trips according to the improved quality. The quality improvement dummy
variables of the cultural heritage site ( D1 , D2 , D3 , D4 , and D5 ) were
significantly different from zero at the .01 level. This indicates that improved
program quality at cultural heritage sites motivated visitors to make additional trips,
whereas the other variables remained constant. The coefficients of the interactions
among the quality improvement dummy variables ( D1 , D2 , D3 , D4 , and D5 ) and
own-price positively and significantly differed from zero at .01. The coefficients of
the interactions among the quality improvement dummy variables ( D1 , D2 , D3 , D4 ,
and D5 ) and income significantly differed from zero at the .05 level. The
coefficients of the interactions among the quality improvement dummy variables
( D1 , D2 , D3 , D4 , and D5 ) and the cross-price did not significantly differ. These
results indicated shifts in the elasticities of recreation demand as the quality of
cultural experiences improved (Whitehead et al., 2000; Alberini & Longo, 2006;
Jones et al., 2017).

4.2 Elasticity Estimate Results Based on Cultural Heritage Site
Recreation Demand
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The results indicated that the elasticity and structure of recreation demand changed
as the quality of the cultural heritage site improved. After these results were assessed,
the elasticity of recreation demand for the cultural heritage site was assessed. The
own-price, cross-price, and income elasticities of the panel recreation demand for
the improved programs are presented in Appendix (see table 3 to 5). Notably, these
values significantly differed from the current and improved qualities among the
proposed programs. Therefore, as the quality of a cultural heritage site improved, the
price elasticity of the demand for cultural recreation decreased, the alternative site
became an increasingly unattractive substitute, and changes in visitor income did not
influence demand. This is consistent with the results that have been reported by
Whitehead et al. (2000), and Lee (2015).
Table 3. The Price Elasticity of Cultural Resort Demand under Quality Improvement

Model

Scenario

Price
elasticity

Current quality

-0.7372
-9.78***

Model I
Enhancing Recreational Experience

-0.4742

Current quality

-0.7404

Improving visitor’s service quality

-0.4515

Current quality

-0.7360

-10.89***

Model II

Model
III

Model
IV

-9.74***
Infrastructure improvement

-0.4746

Current quality

-0.7375
-11.02***

Building a conserving theme of cultural resources
quality

-0.4471

Current quality

-0.7368

Building a control theme of cultural heritage impact

-0.4789

-9.52***

Model V
***

T value

significant at 1%
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Table 4. The Cross Elasticity of Cultural Resort Demand under Quality Improvement

Model

Scenario

Cross
elasticity

Current quality

0.1177
10.90***

Model I
Enhancing Recreational Experience

0.0772

Current quality

0.1123
13.82***

Model II

Model
III

Model
IV

Improving visitor’s service quality

0.0688

Current quality

0.1161
11.98***

Infrastructure improvement

0.0760

Current quality

0.1161
13.98***

Building a conserving theme of cultural resources
quality

0.0708

Current quality

0.1170
12.19***

Model V
Building a control theme of cultural heritage impact
***

T value

0.0762

significant at 1%
Table 5. The Income Elasticity of Cultural Resort Demand under Quality Improvement

Current quality

income
elasticity
0.2933

Enhancing Recreational Experience

0.1880

Current quality

0.2929

Improving visitor’s service quality

0.1777

Current quality

0.2917

Infrastructure improvement

0.1894

Current quality

0.2925

Building a conserving theme of cultural resources
quality
Current quality

0.1765

Building a control theme of cultural heritage impact

0.1889

Model

Scenario

Model I

Model II

Model
III
Model
IV

0.2924

Model V
***

significant at 1%

T value
11.61***

12.94***

11.11***

13.10***

11.40***
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4.3 Economic Benefits to a Cultural Heritage Site after Quality
Improvement
Table 6 lists consumer surplus estimates following the implementation of the
proposed quality improvement programs. The baseline number of trips at the current
site quality (TRIPS) is equal to the predicted number of revealed behavior trips
(TRIPS1, TRIPS2, TRIPS3, TRIPS4, and TRIPS5) and calibrated using the shift
variable (D1, D2, D3, D4, and D5) in the stated behavior model with current quality.
The number of trips made to cultural heritage sites following the quality
improvements can be predicted based on the revealed behavior trips and calibrated
with improved quality coefficients according to the stated behavior among all
quality improvement programs.
Table 6. The Economic Benefits of Cultural Resort under Quality Improvement

Model

Scenario
Current
quality

Model I

Model II

Model III

Model IV

Model V

***

Enhancing Recreational
Experience
Current
quality
Improving visitor’s
service quality
Current
quality
Infrastructure
improvement
Current
quality
Building a conserving
theme of cultural
resources quality
Current
quality
Building a control theme
of cultural heritage
impact

T value

Benefits
(US$)

95% Confidence
Interval(US$)

138.2

(128.9 , 147.4)

221.1

(209.1 , 233.0)

137.9

(128.7 , 147.1)

227.9

(216.0 , 239.8)

138.7

(129.4 , 148.0)

221.5

(209.5 , 233.5)

138.4

(129.2 , 147.7)

230.4

(218.6 , 242.3)

138.6

(129.3 , 147.8)

219.7

(207.9 , 231.4)

-10.75***

-11.73***

-10.72***

-12.00

***

-10.60***

significant at 1%

In Model I, the annual consumer surpluses were US$138.20 and US$221.10 for
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the current and improved quality, respectively, indicating a significant difference at
the .01 level (t = −10.75). In Model II, the annual consumer surpluses were
US$137.90 and US$227.90 for the current and improved quality, respectively, and
were significantly different at the .01 level (t = −11.73). In Model III, the annual
consumer surpluses were US$138.7 and US$221.5 for the current and improved
quality, respectively, and were significantly different at the .01 level (t = −10.72). In
Model IV, the annual consumer surpluses were US$138.40 and US$230.40 for the
current and improved quality, respectively, and were significantly different at the .01
level (t = −12.00). Finally, in Model V, the annual consumer surpluses were
US$138.60 and US$219.70 for the current and improved quality, respectively, and
were significantly different at the .01 level (t = −10.60).
In summation, enhancing recreational experiences (Model I), improving service
quality (Model II), improving infrastructure (Model III), conserving cultural
resources (Model IV), and controlling negative effects on cultural heritage (Model V)
yield significant positive influences and varied economic benefits. Conserving
cultural resources was the most influential of the proposed programs.

5□Implications
5.1□Theoretical Implications
A total of 859 valid, formal questionnaires were collected from tourist participants at
the Peinan Cultural Heritage Site. TCM was used to model the recreational
requirements for the cultural heritage site. The aforementioned quality improvement
programs were incorporated into a cost–benefit analysis (CBA). Each program was
further included in the panel recreational requirements, and maximum likelihood
estimation (MLE) was conducted. The results showed that several quality
improvement programs clearly influenced the requirement structure.
This finding was consistent with the results obtained in previous studies
through a combination of RP and SP (Alberini et al., 2006; Alberini & Longo, 2006;
Noonan, 2003; Whitehead et al., 2000). The current annual average number of
tourists (current quality) was used as the benchmark to estimate the elasticity of
recreational requirements in various relevant models for cultural heritage sites
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(own-price elasticity, cross-elasticity, and income elasticity) when the five types of
quality improvement programs were implemented. The results indicated that the
implementation of various quality improvement programs at the Peinan Cultural
Heritage Site significantly addressed a multitude of tourists’ recreational demands.
The programs can therefore not only reduce the price elasticity of tourists
visiting the cultural heritage site and the appeal of substitute cultural heritage sites
(e.g. the National Palace Museum) but also significantly affect the influence of
variation in tourism income on the recreational demand for cultural heritage sites.
Thus, quality improvement programs can improve the experiences of tourists at
cultural heritage sites and significantly alter the recreational demand structure. The
implementation of various programs can significantly reduce the influences of
tourism costs and income factors on recreational demands related to the cultural
heritage site investigated in this study or substitute cultural heritage sites.

5.2□Managerial Implications
Based on the panel recreational demand model for improving the tourism quality of
cultural heritage sites and the elasticity estimation results for recreational demand
structures for such sites, this study estimated the economic benefits of five types of
tourism quality improvement programs. The results indicated that various programs
can bring economic benefits to the Peinan Cultural Heritage Site.
The formulation of a quality maintenance plan exerted the greatest positive
influence on recreational benefits. This was followed by improving the quality of
public services, recreational experiences, and site infrastructure; and then by
controlling the impact of tourism on cultural heritage. The aforementioned results
showed that tourists visiting the Peinan Cultural Heritage Site prioritized
improvements to the quality of tourist facilities. To do so, the Peinan Cultural
Heritage Site should allocate a sufficient budget for the sustainable preservation and
maintenance of cultural heritage assets. Areas of the site that have not been
excavated should be protected to prevent damage from tourism and in preparation
for second- and third-phase construction of the National Museum of Prehistory.
The public services improvement program resulted in the second-highest
economic benefits. Thus, additional facilities should be installed in the exploration
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area of the National Museum of Prehistory and improvements should be
implemented (or facilities added) in rest areas, dining facilities, and environmental
sanitation areas. The attitude and service quality of service personnel can also be
improved. In short, improving the quality of public services should be emphasized.

6□Conclusion and Suggestions
The multidimensionality of culture identified by Throsby (2001) and Mazzanti
(2003) suggests a need for the development of an instrument that can capture
psychological characteristics for use in cultural studies and nonmarket valuation
studies. In addition, drawing on a theoretical understanding of attitudinal factors as
causes of behaviors and preferences, Choi et al. (2010) established the Cultural
Worldview scale of cultural values. This study adapted the cultural value dimensions
from this scale and attempted to segment cultural heritage markets using a CA based
on perceptions of cultural value factors among visitors to the Peinan Cultural
Heritage Site in Taitung, Taiwan.
The term “Cultural Heritage Site” encompasses cultural ruins, archaeological
artifacts, monuments, buildings, and other heritage sites that have been deemed
valuable in the realms of history, art, society, education, and academia, and
subsequently placed under protection. They form the core of domestic and
international cultural development, social and environmental education, and the
development of cultural tourism. Plans to maintain and control the influence of
cultural heritage tourism facilities can be used to integrate additional cultural, social,
and environmental resources, and provide a developmental foundation for the
Peinan Cultural Heritage Site.
Despite the aforementioned potential benefits that cultural heritage sites can
provide, damage to cultural heritage resources, poor facilities and public services,
limited opportunities for recreation, and aging infrastructure influence the quality of
tourism experiences at these sites. These factors negatively affect the willingness of
tourists to visit cultural heritage sites and subsequently reduce the various economic
benefits provided by such tourism. The main contribution of this study is its use of
CBA to construct a tourism quality improvement program for cultural heritage sites.
By referencing previous research and considering the current situations of a cultural
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heritage site, this study established five quality improvement programs (namely,
improving recreational experiences, public services, and park infrastructure;
formulating a quality maintenance plan for tourism facilities; and controlling the
negative impacts of tourism on cultural heritage). By providing estimates of the
economic benefits of such programs, the results of this study can aid various cultural
heritage sites, county governments, and Taiwan’s Ministry of Culture in drafting and
assessing tourism activity plans for cultural heritage sites, budget allocation for
tourism quality improvement programs, and tourism market management strategies.
Tourists highly value recreational experiences at cultural heritage sites.
Educational commentary or guided tours of cultural heritage resources can be added
and recreational activities can be advanced at the Peinan Cultural Heritage Site as
part of an experiential marketing strategy. These changes can increase tourist
satisfaction and motivation to preserve and maintain cultural monuments. Taiwan
has numerous other large cultural heritage site and cultural assets, such as the
National Palace Museum, National Museum of History, Shihsanhang Museum of
Archaeology, and Yuanshan Site. Future improvement strategies for these sites
should consider the aforementioned programs. Coordination between various units
related to the cultural heritage sites, county governments, and the Ministry of
Culture in implementing these programs will result in increased recreational
demands for these cultural heritage sites, thereby raising their overall economic
value. These improvements can facilitate the sustainable preservation and
maintenance of Taiwanese Cultural Heritage Sites and assets.
This study used an onsite questionnaire distributed among a sample of visitors
to estimate the economic benefits of five quality improvement programs. Therefore,
nonvisitors were excluded. When using MLE to estimate WTP for cultural heritage
preservation, this study analyzed influences on WTP, examined the differences
between WTP for cultural heritage preservation and cultural value clusters, and
finally evaluated the benefits of cultural heritage preservation and how they differed
between cultural value clusters. In the future, investigations can be conducted as
modeled by Whitehead et al. (2000), who researched how SP methods can be used
to figure out the values of quality changes at a single cultural heritage site without
imposing the presumption that the public responds to observational measures of site
quality. The SP method enables estimation of consumer surplus exceeding the range
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in variation of historical quality with consumer behavior data. Models that do not
take structural changes in demands for different quality levels into consideration
may result in bias consumer surplus measures.
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