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Abstract: Urban forests offer multiple functions: they can balance negative effects from the environ-
ment and provide the public with a place for leisure and recreation. Hence, urban forests are crucial
to urban ecology and have been widely studied. In addition, relevant study results were applied
for policymaking in urban development and forest park management. This study evaluated the
ecological value of the Sinhua Forest Park and examined whether the socioeconomic background of
participants influences their willingness to pay (WTP) for ecological conservation. Questionnaires
were distributed to visitors in the Sinhua Forest Park in Tainan, Taiwan, and the payment card format
of the contingent valuation method was employed to evaluate the ecological value. The results
showed that the visitors had an annual WTP of $22.01 per person. However, when samples with
protest responses were excluded, the WTP rose to $24.58. By considering the total number of visitors
of a year, the total ecological value was $1,426,964.14/year and reached $1,593,257.31/year after
excluding the protest samples. This study also analyzed participants’ within-variable socioeconomic
background (e.g., gender and education) and discovered that male participants who are aged 60 years
or older, with an education level of senior/vocational high school, and those who visited green
spaces two to three times per week presented a high WTP score on average. A Tobit regression model
was employed for examination, and the results indicated that participants’ education and frequency
of visiting green spaces significantly influenced their WTP for the ecological conservation of the
Sinhua Forest Park.

Keywords: contingent valuation method; ecological value; willingness to pay; protest sample; Sinhua
Forest Park

1. Introduction

Urban green spaces have been critical green elements in the metropolitan areas [1–3]
and have been widely studied to allow the public to understand their functions and services.
Lin and Lee [4] defined urban forests as suburban forests, urban parks, green spaces, and
street trees in urban districts. An urban forest is usually a natural space next to a city [5].
Moreover, Kao [6] and McPherson et al. [7] proposed that urban forests have four major
functions: climate regulation, engineering, architectural, and aesthetic benefits. Studies
have assessed the benefits of urban forests, including reducing air pollution, purifying
water, and providing landscape facilities and leisure areas [8–10]. Urban forests can be
considered an essential environmental resource for improving the living environment,
enabling residents to engage in outdoor recreation and connect with others [11,12]. Ac-
cordingly, urban forest planning and management should consider the value of urban
forests and visitors’ preferences. Kabisch et al. [13] extensively studied the ecological
importance of urban forests, but the relationship between urban residents and green spaces
remains unclear and requires further studies. Visitors from different regions also have
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diverse preferences for forests [14]. For instance, biodiversity is the most influential factor
in urban forest recreation choices for South Korean urban residents [14]. In Fuzhou, China,
urban residents’ satisfaction with the facilities and services of urban forests significantly
influences their willingness to visit [15].

The evaluation of urban forest recreational usage and facilities provides valuable
information in urban development and forest park management [16–18]. Regarding the
ecological value, many studies examine the ecological value of natural resources. For
example, Ballesteros [19] discovered that corals are an indispensable factor for maintain-
ing biodiversity and allow humans to obtain economic value from ecosystem services.
Croitoru [20] analyzed the direct use value (e.g., wood and honey) and indirect use value
(e.g., river basin protection and carbon sequestration) regarding forests in the Mediter-
ranean region. Iranah et al. [21] investigated visitors’ WTP for maintaining biodiversity and
forest protection for forests. Liu et al. [22] analyzed the economic value of an iconic urban
heritage tree in Central Taiwan. With the development of urbanization, the ecological
value of urban forests, which improve urban environmental quality and maintain urban
biodiversity, have become important. Rosenberger et al. [23] conducted a survey on visitors’
attitudes and WTP for urban forest recreational fees in Corvallis in the United States of
America. The contingent valuation method (CVM) is the most commonly used method
for estimating the prices of nonmarket goods (e.g., wildlife and urban green spaces) [24]
because intangible goods without a market price gain value from participants’ WTP and
willingness to accept (WTA). In recent years, the CVM has been employed in environmental
science. After being adopted by Davis [25], the CVM method has been used to evaluate the
value of ecosystem services. For example, the economic value of urban forest amenities
was evaluated by Tyrväinen et al. [26] through the CV method. The CV method was also
adopted by Tian et al. [27] to access the urban green space conservation value.

The ecological value of the urban forest, which identifies the participants’ WTP in
maintaining the urban forest area, has become important, but has not been explored in
Taiwan. In this study, we conducted a study on accessing the ecological value of the
urban forest in Taiwan. The Sinhua Forest Park was selected as the research site for two
reasons. First, the Sinhua Forest Park is close to a water source protection area [28]. Its
ecological value is more important than a normal urban forest. Second, the Sinhua Forest
Park possesses the largest Swietenia macropnylla King forest in Taiwan. The strong car-
bon sequestration capability of this broadleaf forest makes the Sinhua Forest Park even
more important under Taiwan’s CO2 emission reduction policy [28]. The socioeconomic
backgrounds of participants were analyzed to evaluate the influences on their WTP for
ecological conservation. The payment card format of the CVM was employed to evaluate
the ecological value. Our main objectives were to (i) investigate the WTP for urban forest
conservation of one of Taiwan’s important forest park, and (ii) examine the possible influ-
encing factors of WTP. The results of this study would be beneficial to related authorities in
forest maintenance and management.

2. Material and Methods

2.1. Research Area

This study selected the Sinhua Forest Park in Tainan city, Taiwan as the research
area. In February 2017, its official name changed from Sinhua National Botanical Garden
to the Sinhua Forest Park of National Chung Hsing University. The forest park ranges
from 120◦21′39” E to 120◦23” E and 23◦1′54” N to 23◦ N. It has a land area of 374 hectares
and possesses the largest Swietenia macropnylla King forest in Taiwan. The region has a
subtropical climate and distinct wet and dry seasons, with an annual mean temperature
of approximately 23.3 ◦C and maximum temperature above 35 ◦C. From April to October,
the temperature typically exceeds 30 ◦C, rainfall occurs for 80 to 90 days annually, and the
annual rainfall is 1780 mm. The summer and winter are the rainy and dry seasons, respec-
tively. Rainfall, which is mostly thunderstorms and typhoon rain, occurs between June
and August; accordingly, rainfall in the region is distributed unevenly and is influenced
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by the seasons. Within the forest area, the lowest altitude is 35 m, and the highest ridge is
Guanyin Mountain (153 m) in the seventh compartment. The overall area has a relatively
flat hill terrain, except for several spots with steep slopes [28].

Figure 1 shows the position map of the Sinhua Forest Park including ten forestry
compartments [29]. The Sinhua Forest Park is located in the Sinhua District of Tainan,
which is close to the downtown area of Tainan with only a 10-min drive. This makes the
Sinhua Forest Park a popular recreational place for city residents. Figure 2 shows the
scenery of the Sinhua Forest Park. The park possesses a wide range of plants, such as
S. macropnylla King, Tectona grandis, and Koelreuteria elegans, a litchi garden, and coffee
plantations. The moderate tree density and quiet and comfortable environment make it
favorable for recreation and bird watching activities in Tainan. Birds including Taiwan
barbets, scops owls, and even crested serpent eagles can be spotted. With its diverse insect
ecology, visitors can view fireflies during the firefly season in April. The Sinhua Forest Park
has high ecological value and is suitable for ecological observation and teaching activities.
Figure 3 presents the number of visitors to the Sinhua Forest Park from 15 February
2017 to 31 August 2018. The average annual and monthly visitors were 64,823 people and
5,974 people, respectively. More than 10,000 people visited in April 2018 because of forest
road running and firefly viewing activities. Fewer people visited on average in July and
August because of heavy rains in the rainy season.
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Figure 1. The position map of the Sinhua Forest Park in Taiwan. Source: Chang and Feng (2008) [29].
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Figure 3. Monthly visitors to the Sinhua Forest Park Source: Sinhua Forest Park [29].

2.2. Research Methods

The value of environmental resources, such as fresh air and natural landscapes, can-
not be estimated through market information because they are not traded in the market.
However, the CVM [30] can be applied to estimate nonmarket goods by: (1) selecting
appropriate payment, inquiry, and survey methods in a hypothetical market; (2) asking
participants their WTP for improving environmental benefits and protecting environmental
assets through questionnaires; and (3) asking participants their WTA declining environ-
mental benefits and damage to environmental assets. By conducting such a questionnaire
survey, the participants were directly asked their WTP for increasing natural resources.
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The CVM has four categories: bidding game, open-ended, payment card, and closed-ended
methods. When binary selection is applied, questions concerning “multiple bids” are likely
to confuse participants and weaken their concentration on relevant questions [16]. The
payment card method lists hypothetical questions, means of payment, and the amount
of payment instead. It requires participants to select their WTP from the provided op-
tions. It also allows to efficiently estimate a small sample size and prevents participants
from answering just “yes” or “no”, so participants can still estimate unfamiliar goods [31].
Therefore, the payment card method is preferred in this study.

After participants’ WTP was obtained, a Tobit censored regression model was em-
ployed to analyze factors influencing the ecological value of the Sinhua Forest Park. The
Tobit model proposed by Tobit [32] is a limited dependent variable model developed
by combining a Probit model and multiple-regression model. As the value of ecological
conservation is a nonmarket good, participants may find it difficult to quantify the WTP
with an exact value and subsequently mark their WTP as zero. The Tobit model has been
widely applied to interpret zero values within the observation data [33–36].

This study implemented a descriptive statistical analysis on the NEP (new ecological
paradigm) in the first part of the questionnaire (environmental conservation attitude and
awareness). A five-point Likert scale, with 1 being strongly disagree and 5 being strongly
agree, is utilized. The total score is between 15 and 75 points, with participants with high
scores possessing a positive environmental attitude [37].

2.3. Questionnaire Design

Visitors to the Sinhua Forest Park were selected as participants. Questionnaires were
distributed through the convenience sampling method [38]. Visitors under the age of
18 years were excluded to avoid invalid questionnaires. Table 1 shows the questionnaire
design. The questionnaire consisted of four parts in the order of “environmental conserva-
tion attitude and awareness,” “WTP for ecological conservation,” “reasons for marking
0 for willingness to pay for ecological conservation,” and “participants’ socioeconomic
background information.” Part I (environmental conservation attitude and awareness)
applied a scale adapted from the NEP proposed by Dunlap [37]. Part II (WTP for eco-
logical conservation) investigated participants’ WTP for the ecological conservation of
the Sinhua Forest Park annually; specifically, the payment card format was adopted to
identify the participants’ maximum WTP in maintaining the forest area. Part III (reasons
for marking 0 for willingness to pay for ecological conservation) asked for their reasons
with the following options for analysis of the protest samples: (1) the government should
cover expenses through taxes; (2) my current financial status cannot afford the expense;
(3) maintaining the ecological environment of the Sinhua Forest Park is irrelevant to me;
(4) I do not trust the operators who maintain the ecological environment of the Sinhua
Forest Park; (5) the information in the questionnaire is insufficient for me to decide; (6) I
have no way of knowing whether the funds are used effectively; and (7) there are more
important concerns than maintaining the ecological environment of the Sinhua Forest
Park. Part IV (participants’ socioeconomic background information) contained questions
concerning participants’ gender, age, education, income, occupation, marital status, region
of residence, and frequency of visiting green spaces.
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Table 1. Questionnaire design.

Question References

Part I:
Environmental attitudes

(New ecological paradigm)

The current global population has reached the limit that
Earth’s resources can sustain.
Human intelligence will ensure that we do not make Earth
uninhabitable.
Animals and plants have the same right to live
as do humans.
The so-called “ecological crisis” that humans are facing
has been exaggerated.
The balance mechanism of nature is fragile and can be
easily disturbed.
Earth is like a spaceship with limited space and resources.
Humans will eventually understand the mechanisms of
nature and learn to control them.
Humans have the right to change the natural environment
for their own needs.
Humans are seriously damaging the environment.
The balance mechanism of nature can withstand the
environmental impact of industrialized countries.
If we know how to use resources properly, natural
resources on Earth will remain sufficient.
Although humans can change nature, we are still subject
to its laws.
Humans have the right to dominate any resource on Earth.
If we continue with current practices, we will soon
encounter a severe ecological catastrophe.
When humans overly interfere with the environment,
disastrous consequences often occur.

Dunlap et al. [37]
Yu et al. [39]

Part II:
WTP for ecological conservation

If the government established an ecology conservation
fund for maintaining the ecological environment in the
Sinhua Forest Park, how much would you be willing to
pay or donate each year? (You do not have to pay the
amount now.)

Chen et al. [15]
Liu et al. [40]
Liu et al. [41]

Part III:
Reasons for marking 0 for

willingness to pay for
ecological conservation

The government should cover expenses with taxes.
My current financial status cannot afford the expense.
Maintaining the ecological environment of the Sinhua
Forest Park is irrelevant to me.
I do not trust the operators who maintain the ecological
environment of the Sinhua Forest Park.
The information in the questionnaire is insufficient for me
to decide.
I have no way of knowing whether the funds
are used effectively.
There are more important concerns than maintaining the
ecological environment of the Sinhua Forest Park.

Chiang [42]
Chen and Hua [43]
Chen et al. [15]

Part IV:
Participants’ socioeconomic

background information

Gender
Age
Education
Personal monthly income
Occupation
Marital status
Region of residence
Do you join organizations such as environmental
protection groups or tree protection associations?
How often do you go to natural environments (e.g., green
spaces, parks, and forests) for leisure activities?

Jim and Chen [16]
Kao et al. [44]
Zhang et al. [12]
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Table 2 shows the variable settings that follow the questionnaire. Four types of
variables are used in this study, including the environmental conservation attitude and
awareness, the WTP for ecological conservation, and the socioeconomic background.
The five-point Likert scale is adopted for “the environmental conservation attitude and
awareness.” The WTP is evaluated by USD. Regarding the socioeconomic background,
dummy variables are applied to identify the personal information, such as gender and age.

Table 2. Variable setting.

Type Variable Code Definition

Environmental conservation
attitude and awareness

New ecological paradigm
(15 questions)

QUESTIONS
1–15

Five-point Likert scale (Strongly
disagree = 1, Disagree = 2, Neutral = 3,

Agree = 4, Strongly agree = 5)

WTP for
ecological conservation Willingness to pay WTP Continuous variable (USD)

Socioeconomic background Gender GENDER Dummy variable (male = 1, female = 0)

Age AGE Continuous variable (age)

Education EDU Dummy variable
(university or above = 1, others = 0)

Marital status MARRIAGE Dummy variable
(married = 1, single = 0)

Region of residence AREA Dummy variable
(Tainan = 1, other regions = 0)

Environmental
organization participation ORG Dummy variable (yes = 1, no = 0)

Frequency of
visiting green spaces GREENSPACE

Dummy variable (less than once per
month = 1, one to three times per

month = 2, once per week = 3, two to
three times per week = 4, more than

four to six times per week = 5)

3. Results and Discussion

3.1. Participants’ Socioeconomic Background

This study retrieved and analyzed 182 valid questionnaires, 140 of which were dis-
tributed on site. Table 3 shows the participants’ socioeconomic backgrounds and statistics.
Participants aged 60 to 69 years (24.2%) with a university education level or above (75.3%)
and a monthly income of less than $649.36 (44.5%) accounted for the most participants. In
addition, only 3.8% of participants had joined environmental organizations.

Regarding the region of residence and marital status, the results of this study were
similar to those of investigations conducted by Kao et al. [44] and Chang and Yen [45].
Visitors mostly lived in Tainan and were married (67%). Moreover, the urban forest research
by Chen et al. [15] suggested that nearly all participants were locals, and this corresponded
to the social economic results of this study in which 89% of visitors were local residents.

3.2. New Ecological Paradigm for Visitors

Table 4 shows the mean value of the NEP (for each item of part I in the questionnaire)
with respect to the socioeconomic variable. The mean score of the NEP regarding visitors
to the Sinhua Forest Park was 53.86. The standard deviations of a single question were 3.59,
which was similar to the survey results of Yu et al. [39]. The results of this study indicated
that visitors to the Sinhua Forest Park had a positive environmental attitude.
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Table 3. Participants’ socioeconomic statistics.

Variable Category Number of People Percentage (%)

Gender Female 95 52.2
Male 87 47.8

Age 18 to 29 years 43 23.6
30 to 39 years 25 13.7
40 to 49 years 22 12.1
50 to 59 years 43 23.6
60 to 69 years 44 24.2

70 years or older 5 2.7

Education University and above 137 75.3
Others 45 24.7

Individual income
per month (USD) Less than 649.36 81 44.5

649.36 to 1,298.73 44 24.2
1,298.73 to 1,948.09 33 18.1
1,948.09 to 2,597.45 15 8.2
2,597.45 to 3,246.82 7 3.8
More than 3,246.82 2 1.1

Occupation Student 30 16.6
Military personnel, civil servants, and teachers 10 5.5

Industry worker 17 9.3
Businessperson 17 9.3

Service industry worker 38 20.9
Freelancer 8 4.4

Agricultural, forestry, fishery,
and animal husbandry worker 3 1.6

Unemployed person 3 1.6
Retiree 47 25.8
Others 9 4.9

Marital status Single 60 33.0
Married 122 67.0

Region of residence Tainan 162 89.0
Other regions 20 11.0

Environmental organization
participation No 175 96.2

Yes 7 3.8

Frequency of
visiting green spaces Less than once a month 60 33

One to three times per month 46 25.3
Once per month 16 8.8

Two to three times per week 20 11.0
Four to six times per week 40 22.0

Favorite season to visit Spring 42 23.1
Summer 19 10.4

Fall 73 40.1
Winter 48 26.4

Note: The gray-highlighted parts are the highest of their corresponding variables.
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Table 4. Mean value of the NEP (for each item of part I in the questionnaire).

Variable Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Total
Score

Gender
Female 4.18 2.77 4.49 2.25 4.21 4.18 3.02 2.44 4.52 2.27 3.94 4.41 2.10 4.43 4.47 53.68

Male 4.34 3.01 4.39 2.22 4.27 4.21 2.93 2.54 4.52 2.19 4.12 4.42 2.13 4.33 4.47 54.09

Age

18 to 29 years 4.16 2.90 4.46 2.20 3.81 4.20 2.86 2.30 4.39 2.32 3.95 4.32 2.09 4.32 4.37 52.65

30 to 39 years 4.24 3.72 4.44 2.20 4.20 4.16 3.24 2.60 4.64 2.44 4.20 4.20 2.12 4.44 4.44 55.28

40 to 49 years 4.00 2.81 4.36 2.27 4.22 4.18 3.22 2.09 4.40 2.27 3.68 4.13 1.90 4.09 4.31 51.93

50 to 59 years 4.27 2.69 4.48 2.53 4.39 4.25 3.20 2.48 4.51 2.27 4.04 4.53 2.20 4.51 4.55 54.90

60 to 69 years 4.45 2.59 4.45 2.00 4.50 4.18 2.54 2.86 4.70 2.00 4.15 4.61 2.18 4.38 4.45 54.04

70 years or older 4.60 3.20 4.20 2.20 4.60 4.20 3.40 2.00 4.20 2.00 4.20 4.80 2.00 4.80 5.00 55.40

Individual
monthly

income (USD)

Less than $649.36 4.29 2.64 4.45 2.07 4.23 4.20 2.72 2.53 4.49 2.17 4.01 4.48 2.04 4.38 4.40 53.10

$649.36 to $1298.72 4.34 3.11 4.47 2.15 4.31 4.18 3.06 2.63 4.68 2.18 4.02 4.50 2.15 4.52 4.61 54.91

$1298.73 to $1948.09 4.15 3.06 4.45 2.33 4.12 4.06 3.18 2.57 4.3 2.24 4.12 4.24 2.21 4.27 4.39 53.69

$1948.10 to $2597.45 4.33 3.33 4.40 2.93 4.26 4.33 3.53 2.00 4.46 2.73 3.86 4.46 2.60 4.20 4.46 55.88

$2597.46 to $3246.82 3.71 2.71 4.14 2.85 4.42 4.42 3.42 2.00 4.57 2.28 4.28 3.85 1.42 4.71 4.71 53.49

More than $3246.82 4.50 2.50 4.50 2.00 4.00 5.00 2.00 1.50 5.00 2.00 4.00 4.50 1.50 3.50 3.00 49.50

Education

Senior/vocational
high school and below 4.46 3.00 4.53 2.15 4.35 4.35 3.08 2.55 4.55 2.20 4.17 4.64 2.22 4.44 4.46 55.15

University and above 4.19 2.85 4.41 2.27 4.20 4.15 2.94 2.46 4.51 2.24 3.98 4.34 2.08 4.36 4.45 53.43

Marital status
Single 4.16 3.01 4.43 2.21 3.93 4.21 2.91 2.26 4.40 2.28 3.96 4.36 2.10 4.26 4.33 52.81

Married 4.31 2.82 4.45 2.25 4.39 4.19 3.00 2.59 4.59 2.21 4.06 4.44 2.13 4.44 4.51 54.38

Region of
residence

Tainan 4.30 2.88 4.41 2.18 4.26 4.19 2.96 2.48 4.55 2.14 4.03 4.42 2.10 4.40 4.48 53.78

Others 3.90 2.95 4.65 2.70 4.05 4.25 3.05 2.55 4.30 2.95 4.05 4.35 2.25 4.20 4.25 54.45

Environmental
organization
participation

No 4.24 2.88 4.42 2.22 4.24 4.19 2.95 2.47 4.52 2.22 4.02 4.40 2.13 4.37 4.45 53.72

Yes 4.71 3.00 4.85 2.57 4.14 4.42 3.57 2.85 4.71 2.42 4.14 4.71 1.71 4.14 4.42 56.36
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Table 4. Cont.

Variable Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Total
Score

Frequency of
visiting green

spaces

Less than
once per month 4.15 2.88 4.33 2.40 4.05 4.18 3.01 2.28 4.41 2.13 3.93 4.30 2.08 4.41 4.48 53.02

One to three
times per month 4.23 3.06 4.52 2.47 4.17 4.17 3.23 2.58 4.52 2.58 4.08 4.43 2.15 4.41 4.43 55.03

Once per week 4.31 3.00 4.62 2.18 3.87 4.25 2.68 2.06 4.68 2.25 3.81 4.12 2.25 4.06 4.37 52.51

Two to three
times per week 4.25 2.35 4.65 2.00 4.45 4.60 2.15 2.25 4.60 2.05 4.10 4.70 1.80 4.45 4.40 52.80

Four to six
times per week 4.45 2.92 4.35 1.87 4.65 4.05 3.15 2.97 4.60 2.07 4.17 4.55 2.25 4.40 4.50 54.95

Sample

Total samples 4.26 2.89 4.44 2.24 4.24 4.20 2.97 2.48 4.52 2.23 4.03 4.41 2.12 4.38 4.45 53.86

Samples without
protest responses 4.28 2.85 4.42 2.18 4.28 4.22 2.92 2.48 4.53 2.22 4.04 4.42 2.08 4.40 4.47 53.79
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Environmental attitude indicates favorable and unfavorable feelings for the environ-
ment, which is often used for research regarding landscape preference and ecological value.
It was applied to the current NEP by increasing the number of questions from 12 to 15
for modern life [46]. The questions were categorized into five dimensions: the reality of
limits to growth, anti-anthropocentrism, the fragility of the natural balance, the rejection of
exceptionalism, and the possibility of an ecocrisis.

3.3. WTP for the Ecological Conservation of the Sinhua Forest Park

Table 5 shows the WTP for ecological conservation with respect to the socioeco-
nomic variable. The male participants aged 60 to 69 years with a monthly income below
$649.36 and with an education level of senior high school and below had a high WTP
score. In addition, those who were married and lived in Tainan presented higher WTP for
ecological conservation than those who were single and lived in other regions. Visitors who
participated in environmental organizations and visited green spaces one to three times
per week also had a high mean WTP. Furthermore, more protest samples were identified
among male participants and non-students, and this corresponded to the results of Yu and
Abier’s [47] research in which male participants and non-students were likely to present
protest ideas. This study collected 19 protest samples, which comprised 10.43% of total
samples. Protest responses of “the government should cover expenses with taxes,” and
“I have no way of knowing whether the funds are used effectively” accounted for the
highest and second highest percentages, respectively. This was consistent with the research
by Song et al. [24], in which the fundamental reason for protest ideas was derived from
participants’ disbelief in the government. Afterwards, participants’ WTP for ecological
conservation was taken as a dependent variable, and eight variables (gender, age, edu-
cation, monthly income, marital status, region of residence, environmental organization
participation, and frequency of visiting green spaces) were set as independent variables
for an independent sample t-test and one-way analysis of variance (ANOVA) to detect
the significant differences between variables. The analysis results revealed the significant
effects of age (one-way ANOVA) and education (t-test) on WTP (p < 0.05) for the ecological
conservation of the Sinhua Forest Park. However, the results of individual income were
nonsignificant, which were inconsistent with the findings of Jim et al. [16], in which the
WTP for urban space was significantly correlated with individual income.

This study evaluated the ecological value of the Sinhua Forest Park from partici-
pants’ WTP for ecological landscapes (e.g., tree-line trails, ecological pool, and S. macrop-
nylla King forest), as listed in Table 5. The mean WTP of the overall participants was
$22.01/year/person. Among the samples, 19 participants marked 0 for WTP because of
protest ideas, including “the government should cover expenses with taxes” and “I have no
way of knowing whether the funds are used effectively.” When the protest samples were
excluded, the mean WTP per person increased to $24.58. According to the total visitors
to the Sinhua Forest Park in 2017 (64,832 visitors), this study estimated that the ecological
value of the Sinhua Forest Park totaled $1,426,964.14/year and reached $1,593,257.31/year
when protest samples were excluded.

3.4. Tobit Regression Analysis on Ecological Value

This study defined participants’ WTP for ecological conservation as dependent vari-
ables and their socioeconomic background as independent variables for Tobit regression
model analysis. The variables (gender, age, education, marital status, occupation, monthly
income, region of residence, environmental organization participation, and frequency of
visiting green spaces) were set as categorical variables; hence, additional dummy variables
were selected. Table 6 shows the Tobit regression analysis results of ecological value regard-
ing visitors to the Sinhua Forest Park. We divide environmental attitude (NEP) into five
dimensions. The results revealed that education, frequency of visiting green spaces, and
dimension 2 for environmental attitude (NEP) were significant. Among these variables, the
education and ecological value of the Sinhua Forest Park presented a negative correlation:
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participants with an education level of university and above had a low WTP for ecological
conservation. Moreover, the frequency of visiting green spaces (one to three times per
month and two to three times per week) and dimension 2 of environmental attitude (NEP)
were positively correlated with ecological value, and the significance increased after protest
samples were excluded. This was similar to study the results of Song et al. [16] on WTP for
green space protection in Jinan, China, in which the WTP was positively correlated with
the frequency of visiting green spaces; the WTP increased as the frequency of visiting green
spaces increased.

Table 5. WTP for ecological conservation with respect to socioeconomic variable.

Total Samples Samples without Protest Responses

Significance
Sample Size Willingness to Pay

(USD/Person) Sample Size Willingness to Pay
(USD/Person)

Gender
Female 95 21.12 88 22.80

0.221
Male 87 22.98 75 26.65

Age

18 to 29 years 43 16.14 41 16.92

0.014 *

30 to 39 years 24 18.06 22 20.14

40 to 49 years 22 17.86 22 19.64

50 to 59 years 42 19.98 34 24.68

60 to 69 years 44 34.83 41 37.77

70 years or older 5 17.53 5 17.53

Individual monthly
income(USD)

Less than $649.36 81 26.60 76 28.35

0.630

$649.36 to $1298.72 44 15.35 39 18.39

$1298.73 to $1948.09 33 21.74 27 26.58

$1948.10 to $2597.45 15 18.40 12 23.00

$2597.46 to $3246.82 7 24.12 7 24.12

More than $3246.82 2 6.49 2 6.49

Education

Senior/vocational
high school and below 45 35.79 42 38.34

0.004 **
University and above 137 17.48 121 19.79

Marital status
Single 60 15.87 55 17.31

0.117
Married 122 25.03 108 28.27

Region of residence
Others 20 14.69 16 18.36

0.186
Tainan 162 22.91 147 25.25

Environmental
organization
participation

No 175 21.87 157 24.38
0.117

Yes 7 25.51 6 29.76

Frequency of visiting
green spaces

Less than
once per month 60 18.25 55 19.91

1.403

One to three
times per month 46 21.92 40 25.20

Once per week 16 28.31 14 32.35

Two to three
times per week 20 34.42 18 38.24

Four to six
times per week 40 19.03 40 21.15

Total 182 22.01 163 24.58 -

Note: The gray-highlighted values are the highest of their corresponding variables. * indicates significance: * p < 0.05, and ** p < 0.01.
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Table 6. Tobit regression analysis results of ecological value regarding visitors to the Sinhua Forest Park.

Dimension
Total Samples Samples without Protest Responses

Coefficient Significance Coefficient Significance

Social economic
background

Gender −33.06 0.851 17.24 0.921

Age 3.40 0.719 9.423 0.330

Education −731.20 0.001 ** −610.22 0.005 **

Marital status −34.06 0.484 −35.13 0.459

Region of residence 163.40 0.580 111.80 0.712

Environmental
organization participation 305.70 0.289 113.64 0.702

Individual
monthly income −54.02 0.907 28.71 0.951

Frequency of visiting
green spaces

Once per month
(GREEN 1) 424.10 0.134 396.88 0.157

Two to three times per
month (GREEN 2) 653.80 0.031 * 722.83 0.016 *

Once per week
(GREEN 3) 836.50 0.035 * 958.02 0.018 *

Two to three times per
week (GREEN 4) 310.70 0.352 443.22 0.176

Environmental
attitude (New

ecological paradigm)

Dimension 1 (Q1–Q3) −140.60 0.518 −239.47 0.266

Dimension 2 (Q4–Q6) 310.40 0.036 * 251.86 0.088

Dimension 3 (Q7–Q9) 67.03 0.659 97.45 0.533

Dimension 4
(Q10–Q12) −58.22 0.735 −138.87 0.449

Dimension 5
(Q13–Q15) 264.00 0.149 260.22 0.157

a. Dependent variable:
willingness to pay

Note: The gray-highlighted values are significant variables; * p < 0.05, and ** p < 0.01.

According to this, the ecological value of the Sinhua Forest Park was estimated to be
$22.01 per person annually, and the total ecological conservation price was evaluated to
be $1,426,964.14 per year based on the mean annual total visitors (i.e., 64,832 visitors) to
the Sinhua Forest Park. Among the survey samples, the WTP of 19 samples was marked
as 0. After examining the reasons, the 10 samples were determined to be protest samples
in which participants believed that the ecological conservation of the Sinhua Forest Park
is valuable but were unwilling to pay for conservation expenses. The protest samples
mostly presented distrust in the government because of protest ideas, including “the
government should cover expenses with taxes” and “I have no way of knowing whether
the funds are used effectively.” The total ecological value of the Sinhua Forest Park reached
$1,593,257.31 per year after the protest samples were excluded.

4. Discussion

Several findings drawn based on the results are discussed below. Frist, this study
employed the NEP to inspect the attitudes of visitors to the Sinhua Forest Park, and the
results revealed that the mean score of the paradigm was 53.86 and that of a single question
was 3.59, which indicated that visitors to the Sinhua Forest Park had a positive environ-
mental attitude. This implies that the managers or planners of the Sinhua Forest Park could
promote forest recreation with environmental concern and environmental responsible
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behavior as a means of preserving green spaces, thus attracting new or returning visitors
in the future as suggested by Høyem (2020) [48]. Second, the results show that age and
frequency of visiting green spaces had a positive influence on visitors’ WTP for ecological
conservation. The Sinhua Forest Park could target senior citizens and promote tour and
lodging packages based on their frequency of visiting green spaces (two to three times per
month and once per week) which in turn reinforces the visitors’ experiences and builds
their loyalty. Lastly, consistent with previous literature on ecological value as presented in
Table 7, this study also supports that the main ecological value constitutes the ecosystem
services and biodiversity. Specifically, the ecological conservation value from this study
was evaluated to be $22.01 per person per year, which was a similar value to Jim and Chen
(2006) [16], Chen and Qi (2018) [15], etc.

Table 7. Studies on ecological value.

Author (Year) Research Area Research Method Ecological Value

Peterson et al. (2005) [49] Taroko National Park, Taiwan Contingent valuation method 1283 (NTD/household)

Jim and Chen. (2006) [16] Urban spaces in
Guangzhou, China Contingent valuation method 17.40 (RMB/person/month)

Kamri (2013) [50] Gunung Gading
National Park, Malaysia Contingent valuation method 16.14 (MYR/person)

Song et al. (2015) [24] Urban green spaces
in Jinan, China

Contingent valuation method;
payment card format 81.81 (RMB/person/year)

Yu et al. (2017) [39]
Erziping Recreation Area,

Yangmingshan
National Park, Taiwan

Contingent valuation method 55.2 (NTD/person)

Chen and Qi (2018) [15] Fuzhou National
Forest Park, China Contingent valuation method 13.79 (RMB/person)

Tamayo et al. (2018) [51] Coral reefs and coastal marine
resources in the Philippines

Travel cost method;
estimation of willingness to

pay for biodiversity
140,000 (USD/km2/year)

Cook et al. (2018a) [52] Heiðmörk, Iceland Contingent valuation method 17,039–24,790 (ISK/person)

Cook et al. (2018b) [53] Eldvörp, Iceland
Hverahlíð, Iceland Contingent valuation method 2.1 billion (ISK/year)

17.7 billion (ISK/year)

Iranah et al. (2018) [21] Republic of Mauritius
in East Africa Contingent valuation method

Foreign visitors: $7.73 (person)
Domestic visitors:

$3.74 (person)

Source: this study.

5. Conclusions

This study also provided suggestions for future management planning or policy
establishment besides the above discussion: (1) it is suggested to provide an ecological
explanation guide. The Sinhua Forest Park possesses abundant natural resources, such
as bird and insect species. However, visitors mostly go there for hiking or forest bathing
activities. The forest area should offer guided services to introduce tree resources, insects,
birds, and animals of the Sinhua Forest Park. (2) It is suggested to organize recreational
activities in the fall. This study discovered that most visitors preferred to visit the Sinhua
Forest Park during the fall; in addition, the forest area reached its highest number of visitors
in April, 2018, when forest road running and firefly viewing activities were held. Hence,
this study suggested that the forest area should launch a recreational activity combining
ecological observation activities in the fall. (3) It is suggested to organize recreational
activities depending on the characteristics of customer groups at different ages, such as
holding parent–child activities to attract family visitors and planning camp activities to
attract young people. (4) Follow-up studies should also include more variables, including
the purpose of visiting the forest area, the length of stay, and mean annual visits to explore
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more significant factors. (5) Since Xinhua Forest Farm was taken over by the National
Chung Hsing University in 2017, the number of tourists cannot currently be large (but it is
growing year by year), so our number of questionnaires in 2018 is small. It is recommended
that follow-up research increases the number of questionnaires to increase the credibility
of the analysis.
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