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Abstract: The Huisun National Forest Recreation Area (HNFRA), which preserves over 85% of
the forest to its natural state, provides many forest services, including environmental exploration,
ecological conservation, recreation, and ecotourism in Taiwan. This study used analytical methods to
analyze the recreational demands that influence tourists’ visits and the recreational value of tourism.
The travel cost method (TCM) and the zero-truncated negative binomial regression model to assess
the recreational value were chosen. The results revealed that the travel costs for nonlocal visitors
were higher than those for local visitors by NT$818.59. The recreational demand was negatively
correlated to income and had a significantly positive correlation with place of residence, age, and
length of stay. The estimated annual recreational value of HNFRA was NT$3237 per person, and
the total annual recreational value was NT$347,270,560. Raising the idea that recreational demand
and the willingness to consume has a direct impact on the recreational value. Enhancing the site’s
recreational value will be beneficial to ecotourists’ experiences and the management of HNFRA.

Keywords: recreational value; forest ecosystem service; travel cost method; zero-truncated negative
binomial regression

1. Introduction

As reported by Directorate General of Budget, Accounting and Statistics, Executive Yuan, Taiwan
(2017) [1], the average national income per capita in Taiwan has remarkably increased in the last
10 years. In addition, citizens’ travel demands increased since the “five-workday a week” policy was
implemented in 2001. Visiting forests has gradually become a pertinent part of life and it relieves
work-related pressure [2]. According to statistics by the Tourism Bureau, Ministry of Transport and
Communications (MOTC), Taiwan (2017) [3], the average number of domestic trips each year increased
from 5.57 to 9.04 times a person during 2007 to 2016. Moreover, the most commonly reported tourist
activity (62% of tourists) is visiting forests [3]. Therefore, forest recreation is the most important
recreational activity in Taiwan.

The Huisun National Forest Recreation Area (HNFRA) in Nantou County, Taiwan is selected
as the research site. It covers 7747 hectares and is one of the experimental forests managed by the
Experimental Forest Management Office of National Chung Hsing University (NCHU). The HNFRA
has been established since the early 20th century and 85% of its forests are still preserved in mostly
natural state. Due to a large altitude difference in this area, temperatures and scenery vary accordingly,
resulting in a wide range of flora and fauna as well as the preservation of rare species. For instance,
the Taiwan blue magpie is endemic to Taiwan, and is a rare and valuable protected bird species. The
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Cycad-fern and Lindera aggregata are plants that rarely exist in the other areas in Taiwan; most of
them appear only in the HNFRA. Especially, cycad-fern is a plant species distributed rarely in Taiwan.
Visitors can enjoy the natural scenery and various leisure activities, such as forest bathing, picnicking,
and hiking [4]. A lot of tourists are attracted to HNFRA every year. Figure 1 shows the number of
tourists from 2007 to 2016, according to the statistics provided by the Tourism Bureau, MOTC, Taiwan
(2017) [3]. Overall, the number of tourists increased over time with a peak in 2015 with 204,384 tourists.
The number of tourists declined in some years due to severe natural disasters such as typhoons.

Sustainability 2019, 11, x FOR PEER REVIEW 2 of 18 

For instance, the Taiwan blue magpie is endemic to Taiwan, and is a rare and valuable protected bird 
species. The Cycad-fern and Lindera aggregata are plants that rarely exist in the other areas in Taiwan; 
most of them appear only in the HNFRA. Especially, cycad-fern is a plant species distributed rarely 
in Taiwan. Visitors can enjoy the natural scenery and various leisure activities, such as forest bathing, 
picnicking, and hiking [4]. A lot of tourists are attracted to HNFRA every year. Figure 1 shows the 
number of tourists from 2007 to 2016, according to the statistics provided by the Tourism Bureau, 
MOTC, Taiwan (2017) [3]. Overall, the number of tourists increased over time with a peak in 2015 
with 204,384 tourists. The number of tourists declined in some years due to severe natural disasters 
such as typhoons. 

 
Figure 1. Number of tourists to Huisun National Forest Recreation Area (HNFRA) from 2008 to 2017. 

When promoting the HNFRA, it is necessary to understand its recreational value, which serves 
as a pertinent reference for relevant management and as a benchmark for assessing economic value. 
However, the current research of recreational values and tourism in the HNFRA is lacking, and needs 
to be quantified and assessed.  

Therefore, this study used the travel cost method (TCM) to evaluate the value of nonmarket 
goods, because the TCM is effective and commonly used for evaluating the recreational value and 
policies related to planning recreational activities [5]. Numerous studies have used the TCM to 
analyze recreational value. Studies on national parks include Liao (2006) and Rathnayake (2016) [6,7]; 
those on forest recreational areas include Chen (1998) and Zhang (2016) [2,8]. 

The objectives of this study include: 1) Evaluating the recreational value of HNFRA through the 
TCM; 2) estimating the annual recreational value per capita (NTD: Note that USD 1 = NTD 30.565 in 
August, 2018.) and the total recreational value (NTD) of the HNFRA combined with different 
statistical analyses; 3) exploring the differences and correlations between the characteristics of 
visitors’ socioeconomic backgrounds and their recreational behaviors, along with their demands and 
travel costs; and 4) classifying visitors into two categories (local visitors and nonlocal visitors) based 
on the distance between their places of residence and the HNFRA. The results of this study can 
provide a reference for the future management of the HNFRA. 

2. Materials and Methods  

2.1. Travel Cost Method 

The basic concept of the TCM is that round-trip travel costs of a recreational site associate to the 
value of the site linked with visitors’ willingness to spend time for travelling to the area [8]. It is used 

125,865

124,102

151,782

167,668

182,585

173,418

191,432

188,192

204,384

182,390

0

50,000

100,000

150,000

200,000

250,000

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

N
um

ber of tourist

Year

Figure 1. Number of tourists to Huisun National Forest Recreation Area (HNFRA) from 2008 to 2017.

When promoting the HNFRA, it is necessary to understand its recreational value, which serves
as a pertinent reference for relevant management and as a benchmark for assessing economic value.
However, the current research of recreational values and tourism in the HNFRA is lacking, and needs
to be quantified and assessed.

Therefore, this study used the travel cost method (TCM) to evaluate the value of nonmarket
goods, because the TCM is effective and commonly used for evaluating the recreational value and
policies related to planning recreational activities [5]. Numerous studies have used the TCM to analyze
recreational value. Studies on national parks include Liao (2006) and Rathnayake (2016) [6,7]; those on
forest recreational areas include Chen (1998) and Zhang (2016) [2,8].

The objectives of this study include: 1) Evaluating the recreational value of HNFRA through the
TCM; 2) estimating the annual recreational value per capita (NTD: Note that USD 1 = NTD 30.565
in August, 2018.) and the total recreational value (NTD) of the HNFRA combined with different
statistical analyses; 3) exploring the differences and correlations between the characteristics of visitors’
socioeconomic backgrounds and their recreational behaviors, along with their demands and travel
costs; and 4) classifying visitors into two categories (local visitors and nonlocal visitors) based on the
distance between their places of residence and the HNFRA. The results of this study can provide a
reference for the future management of the HNFRA.

2. Materials and Methods

2.1. Travel Cost Method

The basic concept of the TCM is that round-trip travel costs of a recreational site associate to the
value of the site linked with visitors’ willingness to spend time for travelling to the area [8]. It is used
in the research of empirical models to understand the relationship between recreational demands and
travel costs [9].
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Two TCM approaches are used: the zonal travel cost method (ZTCM) and the individual travel
cost method (ITCM) [10]. In ZTCM, the recreational site is separated into several areas according to
the distance of visitors’ place of residence and each area is considered as a unit. A data model can be
obtained given information about the relationship between visitors’ travel costs and their travel rates.
We can then use the average travel cost to identify the total recreational demands and to evaluate the
recreational value of the specific area. The assumption of the ZTCM is that tourists from the same area
have the same travel preferences, travel costs, and tourist income levels, which are used for travels
with a single destination. This implies that a closer area associates to a larger tourist count and a higher
tourist rate [11]. However, under normal conditions, each tourist in a given area features different
travel costs, travelling methods, and multiple destinations, thus making the ZTCM inaccurate. In
contrast, ITCM uses individual tourists as research objects and considers each person’s travel expenses
and other socioeconomic characteristics [12,13]. The demand function of the relationship between
visitors’ travel costs and their recreational demands is used to evaluate the recreational value of a given
recreational area. The ITCM is considered more appropriate than the ZTCM [14]. An ITCM analysis
also suits sites with many tourists because it uses a more detailed survey of visitors [15–17]. Therefore,
this study selected the ITCM as the research method for evaluating the recreational value of HNFRA.

2.2. Recreational Value

In this study, recreational value was evaluated using the Poisson regression model [18]. However,
the Poisson regression model asks for nonnegative integer input values and the variance has to be
equal to the mean before it can be statistically analyzed [18–20]. Yet, under normal circumstances, the
mean is not equal to the standard deviation, and in most cases the variance is greater than the mean.
A negative binomial regression model can be used to establish the demand function [14] because
negative binomial regression models allow the variance to be greater than the mean [21]. The negative
binomial regression formula is given as follows:

E(y | χ) = exp(β · χ) = exp(β0 + β1χ1 + β2χ2 + · · · βiχi)

where βi is a negative binomial regression coefficient, and β0 is a constant. Since this study was
conducted through onsite questionnaire survey, zero number of visits is not an option for the respondents
as their recreational demand value. This is known as truncated data, and the problem of truncation
leads to bias in the estimation of the model [14]. Therefore, this study used the zero-truncated negative
binomial regression (ZTNB) for recreational demand. The ZTNB can be used to solve the analysis error
caused by truncation [22–24].

2.3. Variable Selection and Calculation

The variables affecting recreational demand have five dimensions: travel costs, socioeconomic
background, environmental quality, recreational behaviors, and substitute site variable [14].

2.3.1. Travel Costs

In this study, travel costs including accommodation cost (A), transportation cost (MTC), time cost
(TTC), and consumer expense (OE) [14] were considered. The details of these four costs are elaborated
as follows:

• Accommodation cost is the total amount per capita for accommodation expenses in HRFRA.
• Transportation cost is the cost of back-and-forth transportation. It can be further divided into four

modes of transportation: public transportation, tour buses, bicycles or walking, and automobiles
or scooters. Using open-ended questions, we inquired about public transportation costs and
costs of tour buses by asking the tourists how much they spent. The transportation fee for
walking or cycling is nil. As for automobiles and scooters, the cost depends on fuel consumption.
The calculation is as follows: This study assumed that the automobiles considered were normal
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passenger cars travelling at a fixed average speed of 60 km/h, whereas scooters travel at an average
speed of 40 km/h [14]. The length of their journey (time) and fuel consumption are also taken
into consideration.

• For time cost, numerous studies [6,25,26] have focused on the time spent travelling to recreational
areas and the time spent inside such areas. If recreational demands are used as dependent
variables, the TTC should not include the stay time within a recreational site because it would
result in a biased estimation. Moreover, the length of stay is at the visitors’ discretion; thus, it
should be set as an endogenous variable. However, the travel time to a recreational site is affected
by the distance, making it an exogenous variable. Therefore, it is not appropriate to combine the
two factors because the endogenous variable could generate endogeneity [6,25,26]. Therefore, this
study only considers the travel time for a round trip to HNFRA without including the time of stay.

• Consumer expense includes souvenirs bought, food, drinks, and admission fee in HNFRA [14].
The admission fee can be found from the HNFRA’s official website (HNFRA, 2017).

2.3.2. Socioeconomic Background and Recreational Behavior

The demographic features that this study examined were gender (GENDER), age (AGE), living area
(AREA), level of education (EDU), personal monthly income (INC), length of stay (LOS), transportation
time (TRATIME), and number of passengers (NIP).

2.3.3. Environmental Quality

A measurement method used by Zhang et al. (2015) [14], which has a maximum of 10 points and
a minimum of 1 point, was adopted in this study. The recognition of a high environmental quality
indicates that the service quality visitors obtained in the recreational area was also relatively high. This
can serve as a follow-up reference for managers for environmental protection [27].

2.3.4. Substitute Sites

This study used binary variables (0, 1) as representative values, where 1 indicates an intentional
visit to HNFRA and 0 indicates a fortuitous visit. Assuming that there are similar recreational sites
near HNFRA, there is a high substitutability between the two sites, which may cause the recreational
value to be underestimated compared with the actual value [28].

In accordance with the travel characteristics and demands introduced in this study, all the required
variables are shown in Table 1.

Table 1. Definitions of the variables used in the present study.

Type Variable (code) Explanation

Socioeconomic
variables

Gender (GENDER) Dummy variable (Male = 1, Female = 0)

Age (AGE) Continuous variable (years)

Personal income (INC) Continuous variable (NT$)

Level of education (EDU)

Dummy variable
(Elementary school = 1; junior high school = 2; high
school/vocational school = 3; university/college for
professional training = 4; Master’s degree or above = 5)

Living area (AREA) Dummy variable (local = 1; nonlocal = 0)

Travel costs

A+MTC Transportation costs + accommodation (NT$)

A+TTC+MTC Transportation costs + accommodation + time
costs (NT$)

A+OE+MTC Transportation costs + accommodation + consumer
expenses (NT$)

A+OE+TTC+MTC Transportation costs + accommodation + time costs +
consumer expenses (NT$)
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Table 1. Cont.

Type Variable (code) Explanation

Environmental
quality SAT

Continuous variable (points), visitors’ evaluation of the
local environment (minimum 1 point, maximum
10 points)

Recreational
behavior

Length of stay (LOS) Continuous variable (h)

Transportation time (TRATIME) Continuous variable (h)

Number of companions (NIP) Continuous variable (people)

Substitute sites SUBSITE Dummy variable (HNFRA is the main destination = 1;
HNFRA is not the main destination = 0)

Sources: Zhang et al. (2015) [14] and the present study. Note: “A” represents the accommodation costs (NT$),
“MTC” the transportation costs (NT$), “TTC” the time cost (NT$), and “OE” the consumer expenditure (NT$).

2.4. Questionnaire Design

The subjects were selected using a convenience sampling method [29]. The questionnaire was
divided into four parts: visitors’ demographics, visitors’ consumer behavior, visitors’ recreational
behavior, and visitors’ perception of their recreational experience. The visitors’ demographics part
included gender, age, level of education, place of residence, and monthly income. Only visitors aged
over 18 years were selected to complete the questionnaire because people under this age generally
lack financial means. The visitors’ consumer behavior part included the individual expenses, such
as admission fee, parking fee, dining fees, and money spent on souvenirs and accommodation. The
visitors’ recreational behavior part included the number of visits to HNFRA over the last year, the
average number of visits to HNFRA on a yearly basis, the transportation time (one way), the means of
transport used by the visitors, the length of stay, the total number of passengers, and whether it was an
intentional or fortuitous trip. The number of visits to HNFRA in the past year was the recreational
demand, which was used as an independent variable in the consumer demand function [14]. Both
the transportation time and the means of transport indicated visitors’ transportation costs and time
costs. The length of stay, the number of people whom each visitor travelled with, and the substitute
sites indirectly affected the visitors’ recreational demands [2,14,29]. The perception of recreational
experience part is associated to visitors’ feelings about HNFRA. It included leisure activities that the
visitors like to engage in, an estimation of the degree of the visitors’ willingness to revisit, and of their
recognition of the environmental quality of the site. For each item, the highest score was 10 points,
5 points was a medium score, and 1 point represented the lowest score. The survey was conducted
in August and September 2017, covering both weekdays and holidays. We went to the HNFRA to
distribute questionnaires in person. The questionnaires were distributed in the most visited scenic
and recreational areas. A total of 250 questionnaires were distributed, and 223 valid questionnaires
were received (This study adopted the following sampling formula to estimate the number of sample

questionnaires to be distributed: n =
Z2
∗p(1−p)

e2 , where n is the sample size; Z is the z-score under a
certain confidence level; p is the ratio of samples, and is assumed to 0.5; e is the margin of error. This
study assumed that under a 95% confidence level, the z-score is 1.96; and the margin of error e is 7%.
Therefore, the total number of effective samples should be no less than 196.).

3. Results

A reliability analysis of the valid questionnaires was conducted. The Cronbach’s α coefficient
value of the three dimensions was 0.852, indicating that the content of the questionnaires was reliable
and had internal consistency.
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3.1. Descriptive Statistics

The visitors’ attributes are shown in Tables 2 and 3. A majority of the visitors (57%) were women.
The majority of visitors were aged 50–64 years, accounting for 38.6% of the total, with an average age
of 44.31 years. As for the age of the local visitors, the majority were aged 18–29 years, accounting
for 33.6% of the local visitors, with an average age of 40.25. As for the age of the nonlocal visitors,
the majority were aged 50–64 years, accounting for 49.5% of nonlocal visitors, with an average age
of 49.75. Regarding the level of education, visitors with a degree from a university or a college
accounted for 56.5% of the total. As for the level of education of local and nonlocal visitors, most of the
surveyed people had a degree from a university or a college. Regarding monthly income, the majority
earned between NT$20,000 and NT$40,000 a month, accounting for 29.6% of the total (the average
monthly salary was NT$42,690.58). As for the respondents’ career status, the majority worked in the
service industry, accounting for 17.5% of the total, followed by people employed in the army, public
sectors, and teachers, accounting for 15.7% of the total. Retired people and students also represented a
considerable part of the total with all accounting for 12.6% of the total. The majority (57.4%) of the
visitors were local tourists.

Table 2. Quantitative analysis of the visitors.

Variable

Overall Visitors
(n = 223)

Local Visitors
(n = 128)

Nonlocal Visitors
(n = 95)

Mean Standard
Deviation Mean Standard

Deviation Mean Standard
Deviation

Age 44.31 14.08 40.25 14.16 49.76 12.02

Gender1 0.43 0.49 0.46 0.50 0.39 0.49

Level of education2 3.87 0.74 3.88 0.71 3.84 0.76

Monthly income (NT$) 42,690.58 21,870.39 40,468.75 20,345.81 45,684.21 23,549.00

Place of residence3 0.57 0.50 – – – –

Recreational demand (number
of visits/per year) 1.71 1.10 2.05 1.24 1.25 0.65

Substitute sites4 0.91 0.29 0.90 0.30 0.92 0.28

Company (number of people) 20.43 38.10 10.90 13.99 33.28 53.38

Length of stay (h) 16.49 18.97 16.86 22.48 15.99 12.91

Travelling time (h) 2.28 1.15 1.73 0.76 3.01 1.17

Environmental rating5 (points) 7.44 1.58 7.27 1.72 7.67 1.36

Source: Compiled by this study. Note: Gender1 (Male = 1, female = 0); level of education2 (elementary school = 1,
junior high school = 2, high school/vocational school = 3, university/college for professional training = 4, Master’s
degree or higher = 5); living area3 (local visitors = 1, nonlocal visitors = 0), substitute sites4 (intentional visit = 1,
fortuitous visit = 0); environmental rating5 (minimum 1 point, maximum 10 points). The gray color represents the
highest value.

Table 3. Frequency statistical analysis of visitors’ demographics.

Variable

Overall Visitors
(n = 223)

Local Visitors
(n = 128)

Nonlocal Visitors
(n = 95)

Number Percentage
(%) Number Percentage

(%) Number Percentage
(%)

Gender
M 96 43.0 59 46.1 37 38.9

F 127 57.0 69 53.9 58 61.1

Age

18–29 years 51 22.9 43 33.6 8 8.4

30–49 years 71 31.8 32 32.8 29 30.5

50–64 years 86 38.6 39 30.5 47 49.5

65 years or above 15 6.7 4 3.1 11 11.6
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Table 3. Cont.

Variable

Overall Visitors
(n = 223)

Local Visitors
(n = 128)

Nonlocal Visitors
(n = 95)

Number Percentage
(%) Number Percentage

(%) Number Percentage
(%)

Level of
education

Elementary school 0 0.0 0 0.0 0 0.0

Junior high school 9 4.0 4 3.1 5 5.3

High school/vocational
school 50 22.4 29 22.7 21 22.1

University/college for
professional training 126 56.5 73 57.0 53 55.8

Graduate studies
and above 38 17.0 22 17.2 16 16.8

Monthly
income

Below NT$20,000 53 23.8 31 24.2 22 23.2

NT$20,000—NT$40,000 66 29.6 44 34.4 22 23.2

NT$40,000—NT$60,000 60 26.9 31 24.2 29 30.5

NT$60,000—NT$80,000 28 12.6 16 12.5 12 12.6

NT$80,000—NT$100,000 8 3.6 3 2.3 5 5.3

Above NT$100,000 8 3.6 3 2.3 5 5.3

Profession

Student 28 12.6 25 19.5 3 3.2

Military, government
employee, or teacher 35 15.7 13 10.2 22 23.2

Industrial sector 29 13.0 18 14.1 11 11.6

Commerce 20 9.0 13 10.2 7 7.4

Service industry 39 17.5 28 21.9 11 11.6

Freelance 19 8.5 7 5.5 12 12.6

Agricultural, forestry,
fishery and husbandry 3 1.3 1 0.8 2 2.1

Unemployed 3 1.3 1 0.8 2 2.1

Retired 28 12.6 10 7.8 18 18.9

Other 18 8.1 11 8.6 7 7.4

Place of
residence

Local 128 57.4

Nonlocal 95 42.6

Source: Compiled by this study. Note: The gray color represents the highest value.

3.2. Visitors’ Recreational Behavior

The results of the visitors’ recreational behavior are shown in Table 4. In terms of recreational
demand, most people visited HNFRA just once in the previous year, accounting for 64.6% of the total,
with the average annual number of visits being 1.71 (Figure 2). In terms of the average number of
visits, the majority of respondents had visited only once, accounting for 69.1% of the total, as shown in
Figure 3. Regarding the recreational demands of the local and nonlocal visitors, most of them visited
only once, accounting for 51.2% of the local visitors and 83.2% of the nonlocal visitors. As for those who
visited four times (or more), local people represented a higher percentage than the nonlocal visitors,
with an approximate 10-fold difference. The average number of visits for the local visitors was 2.05
and the average number of visits for the nonlocal visitors was 1.25. As for substitute sites, most of the
respondents visited HNFRA intentionally, accounting for 90.6% of the total. As for their length of stay,
the majority of the visitors stayed for 2 days and 1 night, accounting for 31.4% of all the participants.
The average length of stay was 16.49 h. The length of stay for the majority of local visitors was 4 to 6 h,
accounting for 34.1% of the local visitors. The length of stay for the majority of nonlocal visitors was 2
days and 1 night, accounting for 49.5% of the nonlocal visitors. In terms of transportation, most visitors
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arrived by car, accounting for 75.3% of the total. Vehicles were also the main means of transport for
the local and nonlocal visitors. Among the nonlocal visitors, tour buses also played a pertinent role,
because the majority of nonlocal visitors usually arrive with organized tours. As for the travelling time,
the overall average was 2.28 h, with an average of 1.73 h for the local visitors and 3.01 h for the nonlocal
visitors. As for the total number of people whom each respondent visited the site with, the overall
average was 20.43 people, the average for the local visitors was 10.90 people, and the average of the
nonlocal visitors was 33.28 people. In terms of the environmental rating, the average was 7.44 points
(out of 10); thus, the visitors perceived the overall environmental quality of the site as relatively high.

Table 4. Frequency statistics analysis of the visitors’ recreational behavior.

Variable
Overall Visitors
(n = 223)

Local Visitors
(n = 128)

Nonlocal Visitors
(n = 95)

Number Percentage Number Percentage Number Percentage

Recreational
demand

Number of visits (1) 144 64.6 66 51.2 79 83.2

Number of visits (2) 32 14.3 21 16.3 11 11.6

Number of visits (3) 14 6.3 12 9.3 2 2.1

Number of visits (4 or
above) 33 14.8 30 23.3 3 3.2

Substitute site
Intentional visit 202 90.6 116 89.9 87 91.6

Fortuitous visit 21 9.4 13 10.1 8 8.4

Length of stay

Below 2 h 11 4.9 4 3.1 7 7.4

2–4 h 42 18.8 26 20.2 16 16.8

4–6 h 60 26.9 44 34.1 17 17.9

6–8 h 19 8.5 15 11.6 4 4.2

2 days, 1 night 70 31.4 23 17.8 47 49.5

3 days, 2 nights 4 1.8 1 0.8 3 3.2

4 days, 3 nights 17 7.6 16 12.4 1 1.1

Means of
transportation

Motorcycle/scooter 12 5.4 12 9.3 0 0.0

Automobile 168 75.3 105 82.2 63 66.3

Walking, bicycle 1 0.4 1 0.8 0 0.0

Public transportation 5 2.2 1 0.8 4 4.2

Tour bus 37 16.6 9 7.0 28 29.5

Source: Compiled by this study.Sustainability 2019, 11, x FOR PEER REVIEW 9 of 18 
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Figure 3. Average number of visits to HNFRA on a yearly basis.

3.3. Visitors’ Preferences

An analysis of the visitors’ preferences revealed the recreational activities that they liked to
engage in. As reported in Table 5, a majority of the visitors liked to walk and engage in “forest
bathing,” accounting for 24.2%, followed by “enjoying the scenery,” which accounted for 22.5%, and
“mountaineering” and “resting on a hammock,” both accounting for 15.0%. Few of the respondents
engaged in “sports games” or “academic research.” Thus, the main activities that the visitors liked
to engage in when they visited HNFRA were, respectively, “forest bathing,” “enjoying the scenery,”
“mountaineering,” and “resting on a hammock.”

Table 5. Frequency statistics analysis of the activities visitors liked to engage in.

Item Enjoying
the Scenery Mountaineering Academic

Research

Playing
with the
Water

Picnicking Resting on a
Hammock

Playing
Sports

Forest
Bathing

Number
(percentage)

153
(22.5%)

102
(15.0%)

14
(2.1%)

74
(10.9%)

60
(8.8%)

102
(15.0%)

10
(1.5%)

164
(24.2%)

Source: Compiled by this study. Note: The observation percentage was 305.9%. This item was a multiple-choice
question; thus the sum exceeded 100%. The gray color represents the highest value.

3.4. Visitors’ Willingness to Revisit and Environment Assessment

Table 6 shows the results regarding visitors’ willingness to revisit and environment assessment.
The highest mean value for “willing to revisit HNFRA” was 4.28, followed by “willing to recommend
HNFRA to other people” with a mean value of 4.25. The mean value for “willing to revisit HNFRA”
was the highest; a possible reason for this might be that there are many beautiful landscapes, which
cannot be all viewed in just one visit. The high willingness to return may also be because there are
special activities worth seeing at certain times of the year, such as the firefly season and the cherry
blossom season. Moreover, HNFRA also features special recreational activities, such as resting on a
hammock, river wading, and picnicking on the grass. These activities influence tourists to return to the
site. As for the environment assessment, the average score was 7.44 points, which indicated that the
visitors generally had a positive perception of the environment.
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Table 6. Frequency statistics analysis of the visitors’ willingness to revisit and the
environment assessment.

Variables Absolutely
Not Willing

Not
Willing Maybe Willing Absolutely

Willing Mean

Willing to revisit 0
(0.0%)

2
(0.9%)

20
(9.0%)

114
(51.1%)

87
(39.0%) 4.28

Willingness
to revisit 1

Willing to recommend
the site to other people

0
(0.0%)

1
(0.4%)

26
(11.7%)

113
(50.7%)

83
(37.2%) 4.25

HNFRA is one of your
first priority scenic spots

2
(0.9%)

4
(1.8%)

40
(17.9%)

117
(52.5%)

60
(26.9%) 4.03

Environment
assessment 2 7.44

Source: Compiled by this study. Note: 1. The content of the table “willingness to revisit” is expressed in numbers
(percentage); we used the five-point Likert scale as a measurement method. 2. The environmental score was chosen
in the range 1 (very poor) to the highest 10 (very good).

3.5. Travel Cost Analysis

As shown in Table 7, the average accommodation cost was NT$446.24 per trip, the average
transportation cost was NT$259.43 per trip, the average time cost was NT$454.20 per trip, and the
average consumer expenditure was NT$707.91 per trip. Therefore, the travel costs (accommodation
cost + transportation cost + time cost + consumer expenses) were NT$1946.38 per capita. The average
consumer expenditure accounted for a maximum of 41.1% of the total travel costs, whereas the average
transportation cost accounted for a minimum of 13.3% of the total travel costs.

Table 7. Travel cost analysis of visitors to HNFRA.

Variable Code

Overall Visitors
(n = 223)

Local Visitors
(n = 128)

Nonlocal Visitors
(n = 95)

Mean Standard
Deviation Mean Standard

Deviation Mean Standard
Deviation

A 446.24 1014.27 369.41 1254.71 544.48 530.62
MTC 259.43 201.72 205.21 189.67 332.49 195.19
TTC 454.20 351.81 326.69 238.70 626.01 404.17
OE 800.67 707.49 717.11 665.34 913.25 749.49
Travel costs (A + OE + TTC + MTC) 1946.38 2773.94 1597.65 1697.46 2416.24 1248.69

Source: Compiled by this study. Note: “A” represents the accommodation costs (NT$), “MTC” the transportation
costs (NT$), “TTC” the time cost (NT$), and “OE” the consumer expenditure (NT$). The gray color represents the
higher value.

Numerous studies have shown that different travel distances affect travel participation patterns
and travel costs [30]. This study divided the visitors into two categories according to their “place of
residence” (namely local and nonlocal visitors), and then explored the differences between the two
groups. The nonlocal visitors had greater travel costs than the local visitors had; the average cost of
accommodation was NT$369.41 per trip for the local visitors and NT$544.48 for the nonlocal visitors.
According to Liston-Heyes and Heyes (1999) [31], many TCM studies that have focused on “round-trip
on the same day” do not apply to tourists who are relatively far from recreational areas, because those
visitors usually spend the night. Therefore, the accommodation costs of the nonlocal visitors who
stayed at HNFRA were greater than those of the local visitors. In terms of average transportation costs,
the local visitors spent NT$205.21 per trip, whereas the nonlocal visitors spent NT$332.49.

Because the distance travelled by the nonlocal visitors was greater than that travelled by the local
visitors, the average transportation cost was higher for the nonlocal visitors. In terms of average time
costs, the local visitors spent NT$326.69 per trip, whereas the nonlocal visitors spent NT$626.01 (the
time cost was calculated using round-trip travel time and monthly income as the main variables). Note
that the average travel time was longer for the nonlocal visitors than for the local visitors and that the
monthly income of the local visitors was lower than that of the nonlocal visitors. A possible reason for
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this might be that the local visitors mainly comprised students. Moreover, accommodation costs, food
costs, and length of stay have a direct positive correlation [32–34].

Table 7 shows that the nonlocal visitors tended to stay at the recreational site for 2 days and 1
night; thus, the average consumer expenditure was higher for the nonlocal visitors compared with
the local visitors. For the travel costs (accommodation costs + transportation costs + time cost +

consumer expenditures), the local visitors spent NT$1597.65 per trip, whereas the nonlocal visitors
spent NT$2416.24. The travel costs for nonlocal visitors were higher than those for local visitor
NT$818.59. The travel costs for the nonlocal visitors were higher than those for the local visitors due to
the influence of factors such as the length of stay, the distance between the place of residence and the
recreational site, and monthly income.

An independent sample t test was used to examine the impact of gender and place of residence on
general travel costs, and a one-way analysis of variance was used to examine differences with age, level
of education, monthly income, occupation status, and length of stay, and whether different variables
had a significant effect on total travel costs.

3.6. Recreational Demand

This study used the ZTNB to estimate the visitors’ recreational demand, which was the dependent
variable, whereas socioeconomic background and recreational behavior were the independent variables.
The results are shown in Table 8.

Table 8. Estimated results of the HNFRA recreational demand model.

Variables Overall Visitors Nonlocal Visitors Local Visitors

Ln (A+OE+TTC+MTC) −0.024 −0.190 −0.002

Place of residence (AREA)
Local 0.438 ** – –
Nonlocal – – –

Gender (GENDER)
Male 0.039 0.085 −0.002
Female – – –

Age (AGE) 0.010 * 0.014 0.006

Level of education (EDU) 0.125 0.186 0.135

Ln (INC) −0.258 −0.236 −0.134

Length of stay (LOS) 0.004 −0.001 0.006 *

Travelling time (TRATIME) −0.046 −0.048 0.020

Substitute sites (SUBSITE)

Intentional trip −0.028 0.189 −0.055

Fortuitous trip – – –

Number of people (NIP) −0.002 0.000 −0.020 **

Environmental rating (SAT) 0.005 −0.002 −0.013

β0 2.276 2.732 1.631

α coefficient value 1 0.000 0.000 0.000

Likelihood ratio chi-square 30.789 ** 7.533 17.562

Log-likelihood value −313.136 −109.172 −196.225

Source: Present study. Note: The recreational demand is the dependent variable. * p < 0.05, ** p < 0.01. 1 For α
coefficient value = 0, data are not over dispersed; for α coefficient value > 0, some data are over dispersed, as shown
in Table 9, for α coefficient value = 0, no over dispersion is observed.

In terms of overall visitors, travel costs and recreational demands were negatively but not
significantly affected. This result is consistent with Martinez-Espineira and Amoako-Tuffour (2008) [35]
and Zhang et al. (2015) [14], and also meets the general demand curve principle, according to which
every additional purchase of a unit results in diminishing marginal utility. That is, the higher the travel
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costs, the lower the recreational demand. Moreover, there was a significantly positive relationship
between the place of residence and recreational demand, which was higher in the case of the local
visitors compared with the nonlocal visitors. This result is consistent with that by Tu (2013) and
Zhang et al. (2015) [14]. The reason for this might be that the distance between HNFRA and the
place of residence affected the travel costs: The farther the distance was, the higher the transportation
costs, the longer the transportation time, and the higher the time costs, thereby decreasing the visitors’
motivation. Hence, the recreational demand from the nonlocal visitors was lower than that from the
local visitors.

There was also a significantly positive relationship between age and recreational demand. This
result is consistent with Oppermann (1995) [36], Zimmer et al. (1995) [37], Lohmann and Danielsson
(2001) [38], Schröder and Widmann (2007) [39], and Chang (2015) [27]. The reason for this might be that
for people who are retired or are about to retire, they are relatively flexible with their time and have
more time to engage in recreational activities. Therefore, such people have relatively high recreational
demands. As for the monthly income, there was a significantly negative relationship between the
monthly income and recreational demand. This result is consistent with studies by Zhang et al.
(2015) [14], Chang (2015) [27], Chen (1998) [8], and Liston-Heyes and Heyes (1999) [31]. However, the
result is inconsistent with studies by Hsu (2008) [40], Tu (2013) [41], Lee et al. (2016) [42], and Chen et al.
(2011) [43]. A possible reason for this inconsistency is that the studies were conducted at different
study areas. For example, the research by Zhang et al. (2015) [14] focused on coastal beaches; the study
area of the research by Chang (2015) [27] was Guandu Nature Park; Chen (1998) [8] studied the Qilan
Forest Recreation Area; and Liston-Heyes and Heyes (1999) [31] investigated Dartmoor National Park.
The results in the abovementioned studies found that people with a relatively high income tended
to have relatively few recreational demands. However, Hsu (2008) 40] investigated the Museum of
Natural Science in Taichung; and Tu (2013) [41] studied the National Science and Technology Museum
in Kaohsiung and found that people with a relatively high income tended to have relatively high
recreational demands. The presumed reason for this is that people with relatively high incomes choose
faster and closer travel methods to reduce time costs [35,44]. Therefore, remote locations, such as the
coast, the beach, forests, and natural parks may not be very attractive to high-income people living
in urban areas. Conversely, if the research area is located in urban areas, these destinations seem to
appeal to people with relatively high incomes. However, people with high incomes do not always
have relatively few recreational demands for remote recreational areas, as demonstrated by Lee et al.
(2016) [42] and Chen et al. (2011) [43]. Lee et al. (2016) [42] investigated Taroko National Park in
Hualien County; and Chen et al. (2011) [43] investigated Xitou Nature Education Area in Tainan
County. Both destinations are remote nonurban areas; however, the results of these studies differ
from the results of this study. Unlike this study, in those two studies there was a significantly positive
relationship between monthly income and recreational demands. The reason for this might be that
those recreational areas are more popular than HNFRA.

As for the patterns of the nonlocal visitors and local visitors, the findings indicated that the
patterns of the nonlocal visitors were not significant. As for the patterns of the local visitors, there was
a significantly positive relationship between the length of stay and the recreational demand. This result
differs from the findings of Loomis et al. (2000) [45], Huang and Chen (2011) [46], and Tu (2013) [41],
but is consistent with Liao (2003) [47]. The longer the stay, the higher the recreational demand. The
significantly negative effect of the number of people whom the visitors travelled with is consistent with
Zhang et al. (2015) [14]. Most of the local visitors travelled by themselves; few travelled with a group.
Therefore, the higher the number of people the visitors travelled with, the lower their recreational
demand was.

3.7. Recreational Value

To estimate the recreational value, the consumer surplus theory is often used as an assessment
method for measuring the maximum net benefit of visitors using recreational areas, represented as the
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difference between the price that consumers are willing to pay and the price that they actually pay [14].
As for the recreational value of HNFRA, this study used ZTNB to analyze the recreational demands.
The coefficients derived from the above were brought into the demand model. Three kinds of demand
functions can be obtained, which are, respectively, the entire group of visitors (E(y|x)Entires), nonlocal
visitors (E(y|x)Visitors), and local visitors (E(y|x)Locals), as shown below:

E (y
∣∣∣x)Entries = exp(−0.0000142 · TC + 0.229) (1)

E (y
∣∣∣x)Vistores = exp(−0.0000537 · TC + 0.333) (2)

E (y
∣∣∣x) Locals = exp(−0.0000060 · TC + 0.701) (3)

where TC represents the travel costs, including A + OE + TTC + MTC as aforementioned. We then use
the consumer surplus theory to conduct the evaluation. Assume that the average travel cost of the
current period in all the samples is used as the upper limit of recreational costs, and the travel cost
when the visitors’ demand is zero is used as the lower limit. The recreational value (NT$/person/year)
as the entire group of visitors to HNFRA (CSEntires), nonlocal visitors (CSVisitors), and local visitors
(CSLocals) can be derived by

CSEntires =

∫ 1946

e0.229
e−0.0000142(TC) + 0.229d(TC) = 3237 (NT$/person/year) (4)

CSVisitors =

∫ 1946

e0.333
e−0.0000537(TC)+0.333d(TC) = 3160 (NT$/person/year) (5)

CSLocals =

∫ 1946

e0.701
e−0.00006 (TC) + 0.701d(TC) = 3201 (NT$/person/year) (6)

The results are shown in Table 9. Regarding the entire group of visitors, the recreational value
for each visitor to HNFRA was NT$3237 annually (95% confidence interval [CI]: NT$2970–NT$3523).
Regarding nonlocal visitors, the recreational value for each visitor to HNFRA was NT$3160 annually
(95% CI: NT$2882–NT$3514). As for the local visitors, the recreational value for each visitor at HNFRA
was NT$3201 annually (95% CI: NT$2889–NT$3545). We then obtained the total recreational value for
that year, which was NT$347,270,560, by considering the recreational value of each person per trip and
the total number of visitors to HNFRA in 2016, which was 182,390. As for the nonlocal visitors, the
annual recreational value of HNFRA was NT$461,081,920. Regarding the local visitors, the annual
recreational value for HNFRA was NT$284,710,790. The annual total recreational value of HNFRA per
capita was higher for the local visitors compared with the nonlocal visitors, whereas the annual total
recreational value for HNFRA was higher for the nonlocal visitors compared with the local visitors.

Table 9. Analysis of the recreational value.

Overall Visitors
(n = 223)

Nonlocal Visitors
(n = 95)

Local Visitors
(n = 128)

Annual recreational demands per capita (times) 1.70 1.25 2.05
95% confidence interval (CI) upper limit 1.85 1.39 2.27
95% confidence interval (CI) lower limit 1.56 1.14 1.85

Recreational value per capita per time (NT$) 1904 2528 1561

Annual recreational value per capita (NT$) 3237 3160 3201
95% confidence interval (CI) upper limit 3523 3514 3545
95% confidence interval (CI) lower limit 2970 2882 2889

Annual total recreational value (NT$) 347,270,560 461,081,920 284,710,790

Source: Compiled by this study. Note: “Recreational value per capita per time” means the recreational value per
capita per time/annual number of visits per capita. “Annual total recreational value” means the recreational value
per capita per time × the total number of visitors in 2016 (182,390 visitors).
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4. Conclusions and Recommendations

4.1. Conclusions

The purpose of this study was to construct an assessment model for the recreational value and the
total recreational value of HNFRA using the TCM; to explore the differences and correlations between
the characteristics of visitors’ socioeconomic backgrounds and their recreational behaviors, along with
their demands and travel costs; and to classify visitors into two categories (local visitors and nonlocal
visitors) based on the distance between their places of residence and the HNFRA.

The results revealed that the recreational value of the HNFRA was NT$3237 (per person a year)
for all the visitors. As for nonlocal visitors, the recreational value was NT$3160 (per person a year).
The recreational value for the local visitors was NT$3201 (per person a year). By taking the visitor
count into consideration, the annual recreational value was estimated to be NT$347,270,560. According
to the regression analysis of visitors’ socioeconomic backgrounds and recreational demands, there
was a significantly positive relationship between place of residence, age, the length of stay, and the
recreational demand; but there was a significantly negative relationship between visitors’ monthly
income and recreational demands. The contribution of this study is to enhance the management of the
HFRA to (1) improve quality of recreation in Taiwan, (2) enhance recreational activities for visitors,
and (3) develop tourism and increase consumer willingness and recreational demand.

4.2. Recommendations

Suggestions have been made in the following:

(1) It is suggested that the relevant management of HNFRA improve the quality of the accommodation and
promote incentives to stay during nonpeak seasons to increase the number of visitors.

According to the results of this study, the recreational demand of the nonlocal visitors was
relatively low. Moreover, the findings revealed that the nonlocal visitors tended to stay at the site for
2 days and 1 night, indicating their motivation for visiting HNFRA was low. Therefore, to increase
the recreational demand of nonlocal visitors, it is suggested that the relevant management of HNFRA
improve the quality of the accommodation and offer incentives for people to stay during the nonpeak
seasons to reduce the travel costs of nonlocal visitors. This is essential for increasing the recreational
demand of nonlocal visitors.

(2) It is suggested that the relevant management of HNFRA provide different types of recreational activities or
facilities for different age groups, and improve the internal service quality to attract more visitors.

The findings of this study revealed that most of the visitors who were of retirement age or were
young seemed to have relatively low recreational demands. Therefore, different age groups should
experience different recreational activities, and the facilities and internal service quality should be
improved to attract more visitors. Mobility is an issue for many people over a certain age. Therefore,
the internal facilities and the services provided need to be improved. It is suggested that the relevant
management of HNFRA increase barrier-free facilities as well as transit cars inside the park and provide
a more comfortable environment and quality services for older people or those with reduced mobility.
Regarding young visitors, HNFRA lacks enough recreational activities. Therefore, it is suggested that
the management of HNFRA include some environmentally friendly recreational facilities, such as
wood-related activities or stimulating mountain training grounds (such as steep slopes and single-plank
bridges) to attract more young visitors. Moreover, HNFRA has a certain level of recognition due to
its unique scenery, beautiful trails, hammocks, and other recreational activities. Therefore, HNFRA
should continue to maintain and preserve its original and distinguishing features.

(3) It is suggested that the relevant management of HNFRA develop diverse tourism methods to increase consumer
willingness and recreational demands.
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Providing diversified tourism methods has positive effects on increasing the recreational demands
of visitors. Due to Taiwan’s popular cycling activities in recent years, domestic cycling tours have
become an alternative to the mainstream. Many travel agencies have introduced cycling routes
and itineraries for bicycle enthusiasts to participate in. Therefore, it is suggested that the relevant
management of HNFRA cooperate with travel agencies and plan cycling routes, so that HNFRA may
become one of the main scenic spots for these cycling tours. Moreover, parent–child do-it-yourself
activities can also be launched to use the natural resources owned by the park as materials to create
ingenious works, such as cup-shell charms and craft sculptures, to promote the interaction between
parents and children, as well as to increase visitors’ willingness to consume and to visit. Raising the
recreational demand and the willingness to consume has a direct impact on the recreational value.
Enhancing the site’s recreational value will be beneficial to the management of HNFRA.

4.3. Limitations and Future Research

Due to a lack of funding and limited capability of the authors of this study, the questionnaires could
only be distributed in September and August during summer vacation. Therefore, we recommend that
subsequent studies conduct a year-round survey to improve the accuracy of the findings and to obtain
opinions from tourists during other seasons.

When calculating public transportation costs, the questionnaire should be designed more definitely
in the future (e.g., where are the visitors from? Which transportation tools do they take?) Their
complete transportation paths should be realized in detail, to more reflect the real costs.

Furthermore, because a lot of the respondents in this study were retirees, the monthly income
data that they provided is questionable. For example, some respondents provided their income based
on their monthly pension, and others stated that their income was zero because they did not work,
without providing any information relating to a pension. Because this study respected the willingness
of the respondents to include their personal data and did not interfere with their responses, this aspect
is a research limitation when calculating the recreational value.
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