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Abstract: Economic values of various ecosystem services of recreational forests are not well under-
stood in many countries, including Malaysia. Policymakers and resource managers with a lack of
such information may make inappropriate decisions to manage forest resources. To address the
information problem, this study used data and estimated the economic value of recreation as a
cultural ecosystem service of the Ayer Keroh Recreational Forest (AKRF) in Malaysia using the Travel
Cost Method (TCM). The study estimated an economic value of USD 20,346/ha/year for cultural
services, including recreation. These findings provide some useful information that might be needed
for those involved in planning and management for the development of urban forest sites, especially
in AKRF.

Keywords: cultural services; economic value; Travel Cost Method; urban recreational forest

1. Introduction and Problem Statement

Forests provide a multitude of ecosystem services. The values of the services vary
with local conditions. The maximum use of forest services requires policy decisionmakers
and forest managers to understand the economic value of the forest services based on the
market and non-market values. Such values are rarely estimated for many kinds of forests,
especially in Malaysia.

Recreational forests offering recreational experiences are remarkable, especially in
ASEAN countries where the demand for nature-based attractions is increasing [1,2]. This is
only one of the ecosystem services provided by a recreational forest. There are many other
services where values are either underestimated or have no monetary value due to the
lack of an economic valuation basis [2]. Recreation may become economically sound when
forests involved in the estimation are scarce or when public funds are used for recreational
forest development, conservational activities, and management.

Compared to various other types of forests, a recreational forest has its own charac-
teristics, with its official establishment purpose being for public use in terms of relaxation,
picnics, and recreation [3]. Forests in protected areas, such as national parks, are zoned
based on the categories of strict protection, recreation, conservation and management,
and production [4]. However, out of all categories, there are also recreational forests es-
tablished only for recreational purposes, with no other use-zones established. There are
many single-zoned, recreational forests in Malaysia. To date, there is scant research of
recreational forests.

1.1. Ecosystem Services

Ecosystems vary both in size and, arguably, complexity, and may be nested one within
another [5]. Ecosystem services are benefits that people obtain from the various ecosystem
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services, namely provisioning services, regulating services, habitat/supporting services,
and cultural and amenity services [6]. There have been several studies on ecosystem
services, as indicated in Table 1. However, such in-depth research on ecosystems services
specifically for recreation is sparse in Malaysia.

Table 1. Summary of the literature on the valuation of forest ecosystem services.

Authors Location Type of
Forests

Type of
Establishment

(Ownership and
Protected Status)

Valuation
Method

Consumer
Surplus per
Trip/Visitor

Analysis Economic Value

I. Local studies

Awang, Mohd
Yusrizal, Tuan

Marina and
Mohd Syauki [7]

Chamang Forest
Recreation Area,

Pahang,
Malaysia

Dipterocarp
forest State forest TCM RM106.40 Tobit regression RM1.06 million/year

Nurul
Shahirawati [8]

Urban Forests in
Johor Bahru,

Malaysia

Dipterocarp
forest State forest TCM RM41.75 Linear regression No information

available

Gwee, Tan and
Narayanan [9]

Belum-Temengor
Rainforest

Complex in
Perak, Malaysia

Tropical
rainforests State forest TCM RM654.49

Truncated
Poisson

regression
RM14.66 million/year

Solikin et al. [10]
Srengseng

Jakarta Urban
Forest, Indonesia

Tropical
rainforests State forest TCM RM24.32

Poisson and
Negative
Binomial

regression

RM0.44 million/year

II. International studies

Ezebilo [11]
Sweden

recreational
forests

No
information

available
No information

available TCM US$72
Negative
Binomial

regression
US$3,406,751

Chaudhry and
Tewari [12]

Urban Forestry
of Chandigarh,

India

No
information

available
No information

available TCM Rs. 308 Linear regression Rs. 92.4 millions

Borzykowskil,
Baranzini and
Maradan [13]

Swiss
recreational

forests

No
information

available
No information

available TCM CHF112.8

Zero Truncated
Negative
Binomial

regression

No information
available

Bertram and
Larondelle [14]

Urban Forest,
Berlin Germany

No
information

available
No information

available TCM €14.95
Negative
Binomial

regression

No information
available

Liu, Fang and
Hsieh [15]

Alishan National
Forest

Recreation Area,
Taiwan

No
information

available
No information

available TCM NTD 1703
Negative
Binomial

regression

(NTD
2,157,121,944–NTD

2,452,136,112)

Given these valuations and the incompleteness of estimating, this study aims at
estimating the economic value of a forest located in an urban setting within Malaysia. The
Ayer Keroh Recreational Forest (AKRF), which is situated in Melaka, Malaysia, was chosen
as the research site.

1.2. Non-Market Valuation Methods

According to The National Research Council of Washington D. C., a committee for
evaluating groundwater in the United States of America [16], there are several techniques
for assessing and determining the value of non-market goods. The committee emphasised
that the TCM was the first technique developed for valuing non-market commodities.
The method, proposed by Hotelling [17], is a tool for determining the economic value of
national parks in the United States of America. Eventually, more environmental valuation
techniques emerged. Revealed preferences (RP) and stated preferences (SP) are types of
environmental valuation techniques.

Revealed preference methods estimate the value of environmental goods or services
based on an individual’s actual behaviour. Conversely, stated preference determines the
value of resources to users by identifying the willingness to pay for the resources available at
the sites. Among the methods often employed with the RP techniques are hedonic pricing,
travel cost, and market pricing methods [18]. Researchers employing the SP technique have
often adopted choice modelling and contingent valuation.
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The significance of identifying the values of non-market goods stemmed from the US
National Park Service’s intention to determine the economic values of national parks by
employing economic principles [19]. Hotelling suggested that an individual’s travel cost to
a recreational location could be utilised as an implicit price for enjoying the site. Therefore,
the travel cost is significantly influenced by the distance travelled. The greater the distance
to a site, the higher the travel cost and the lower the frequency of site visits.

According to Enyew [20], the basic TCM assumptions are as follows:

• The total round-trip travel cost, which comprises the amount of money and time spent
travelling to a site, serves as a WTP’s proxy estimator to visit the site.

• Site visitors react similarly to the changes in entrance fees and the changes in the
travel cost.

• The trip to a particular site is assumed to be the sole intention. Therefore, all travel
costs are incurred solely for the purpose of visiting the site.

1.3. Multiple Destination (MDT) Visitors

The basic TCM does not consider the trip costs incurred by the multiple destination
visitors (MDT) to a particular site [21]. It assumes that visitors would only visit the study
site; hence, the basic TCM’s finding overestimates the consumer surplus [22]. In his study
on the recreational benefits for local visitors in the Kauaeranga Valley in New Zealand,
Everitt [22] proposed that the travel cost started on the day the journey to the study site
began, instead of on the day the journey began from their MDT visitors’ respective homes.
Siti Aznor [23] employed the CVM and TCM to evaluate visitors’ willingness to pay an
entrance fee at three popular marine parks in Malaysia: Payar, Tioman, and Redang Marine
Park. However, the travel costs were calculated from the last stop instead of the site visit
day, which may be from abroad for international visitors.

2. Materials and Methods
2.1. Study Site

The development of recreational forests in Peninsular Malaysia started in the earlier
phase of the First Malaysia Plan (1966–1970) through the Twelfth Malaysia Plan (2021–2025),
whereby the government aimed to enhance forest management and conservation [24]. In
2021, there were 114 recreational forests in Peninsular Malaysia in all 13 states [25]. Ayer
Keroh Recreational Forest (AKRF), also known as Melaka Botanical Garden, is based in Ayer
Keroh, Malacca. According to UNESCO World Heritage Site City, Malacca is Malaysia’s
third most important city [26]. AKRF is approximately 15 km away from Malacca town
beyond the North-South Highway [27].

Ayer Keroh Recreational Forest (AKRF, currently known as Melaka Botanical Garden)
was founded on 1 June 2006. The exact area size of AKRF is 92.5 hectares. In this forest,
there are plenty of monkeys (scientifically known as Macaca fascicularis). In addition to the
monkeys, of the forest is also home to various type of trees species. Pterocarpus Indicus (or
local name, Pokok Sena) and Artocarpus lanceifolius, (or local name, Keledang-Keledang).

There are different of facilities available at AKRF, such as accommodations, camping
sites, and jungle trekking. Recently, AKRF began offering an adventure park, Skytrex
Adventure. The visitors can carry out various recreational activities at AKRF, such as picnic
or bicycling. In addition, AKRF is an ideal place for jogging lovers.

AKRF, as shown in Figure 1, was chosen as the study site since it is one of the most
popular recreational areas among the four recreational forests located in Melaka. The other
three are Bukit Batu Lebah Recreational Forest, Sungai Udang Recreational Forest, and
Tanjung Tuan Recreational Forest. One of AKRF’s popularities is its easy accessibility,
because it is connected to the North-South highway of Peninsular Malaysia. Despites its
popularity, the park has been vulnerable to development pressure due to being in an urban
area. To keep it protected from development pressure, findings from an economic valuation
of the park would be beneficial for justifications on its importance.
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There are no recent studies related to identifying the economic value of recreation as
an ecosystem service in AKRF.

2.2. Land use Changes

Land use changes have reduced the recreational forests’ coverage despite its advan-
tages (please see Table 2). Land use classifications include water streams, lakes, buildings,
open area/bare land, PLKN camps (national service camp areas), and forested areas. The
recreational forest is approximately 92.5 ha. In this study per se, we concentrated only on
the forested areas, amounting to 78.10 ha.

Table 2. Land use type in the Botanical Garden area in the years 2010, 2015, and 2020.

No. Types
2010 2015 2020

Length (m)/Area (ha)

1. Water stream 2861.30 m 2861.30 m 2861.30 m
2. Forest 78.94 ha 78.31 ha 78.10 ha
3. Buildings 0.65 ha 1.51 ha 1.63 ha
4. Open area/bare land 2.95 ha 3.08 ha 3.53 ha
5. Lakes 1.47 ha 1.11 ha 0.75 ha
6. PLKN camp 8.49 ha 8.49 ha 8.49 ha

2.3. Calculation of the Economic Values of Ecoystem Services
Recreational Value

i. Individual Travel Cost Model (ITCM)

In this study, the Travel Cost Method (TCM) was used to estimate recreation as a
cultural ecosystem service. TCM belongs to the revealed preference technique, commonly
used to estimate recreational values, such as the price paid by the resource user (visitors) as
represented by the travel cost to visit a recreation site [28]. Similarly, the ITCM, as shown
in Equation (1), was accessed in this study to estimate the economic values of AKRF.

Model specification

Visit = β0 + β1RITCij + β2FS + β3QPS + β4Age + β5 Edu + ε (1)
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where

Visit = The individual’s number of visits in 2020
RITC = The individuals total round trip cost
FS = Facilities of the place, AKRF as measured by mean satisfaction
QPS = Quality of the place, AKRF as measured by mean satisfaction
Age = Age of individuals
Edu = Education level of individuals
β0–β5 = Coefficients to be estimated
ε = Random error

2.4. Sampling Procedures

Respondents were limited to those who had visited the park. Only the group’s head
was chosen as a respondent. Likewise, Syamsul Herman [29] suggested that if the visitors
were group members, then the group’s head should be selected as the respondent, as
data obtained from the group’s leader would accurately reflect and represent the group
members [30]. Furthermore, if it was a family, the respondent was either the father or
mother; however, if the parents were not present, the eldest family member was chosen
as the respondent [29]. On the other hand, if the visitors arrived in a group of friends, the
individual who arranged the trip or the trip’s leader was chosen as the respondent [30].
These guidelines are beneficial in preventing data redundancy in which respondents are
counted twice.

2.5. Questionnaire Design

A face-to-face survey was conducted using the adapted questionnaires to ensure all the
questions were interpreted correctly and answered rationally in this study. There were four
sections in the questionnaire. The first section included general questions about the visitors,
such as the departure point, visitation rate, and satisfaction questions regarding park
management. The second section (Section B) consisted of five-point Likert scale questions
ranging from “strongly disagree to strongly agree” about the respondents’ satisfaction,
such as basic resources, facilities, local quality, and brand effect in AKRF. The third section
addressed the TCM and included accommodation, food, toll or fuel costs, consumption in
the park, and other essential components. The final section focused more on demographic
background details, such as occupation, age, gender, ethnicity, level of education, marital
status, and income, among the study’s variables.

i. Section C. Travel Cost Information

Expenditure for the travel purposes of AKRF was obtained by asking respondents to
specify the estimated amount of their expenses according to each item in Table 3 below.

Table 3. The travel cost information of visitors in AKRF.

Item (During the Trip) Total Expenditure (RM) (Each Person)

1. Food

2. Fuel

3. Toll

4. Other expenditures

In the AKRF

5. Food

6. Souvenir

7. Lodging

8. Other expenditures

Total
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ii. Total Round-trip Cost

In the questionnaire, respondents were asked to fill in all the expenditures on the trip
and in AKRF. Travel costs during the trip included food, fuel, tolls, and other expenses.
These items produced the total cost per one-way trip to the AKRF, including food, souvenirs,
lodging, and other expenses. It is necessary to assume that fuel and food are approximately
equal to the departure cost when considering the round-trip cost of visitors. In addition, in
line with Siti Aznor [23], travel costs were determined from the previous destination to the
park. Therefore, to obtain the total round-trip cost, the cost of the trip was multiplied by 2,
as shown in Equation (2).

Total round-trip cost = (expenditures during the trips + expenses in AKRF) × 2 (2)

2.6. Consumer Surplus Estimation

The consumer surplus (CS) was determined using Equation (3) [31].

(1/btc) (3)

The coefficient of the total round-trip cost variable (btc)

2.7. Data Collection

Convenience sampling was used to select readily available visitors in AKRF. The
questionnaire was distributed in late September 2020. The visitor concentration point is in
the open space at the entrance of AKRF. The period for collecting data samples was from
8 am to 11 am and from 4 pm to 6 pm, respectively. During the two selected time periods,
there were more opportunities to conduct the self-administered survey. However, upon the
respondent’s request, a face-to-face survey was conducted.

In 2018, there were a total of 92,318 visits to AKRF. The sample size was determined
using the formula provided by Krejcie and Morgan [32]. Therefore, using the formula
provided in Equation (4), the recommended sample size was equal to 383 people, where
the maximum consideration of sample differences and conservativeness was included.

Formula: n = [z2 * p * (1 − p)/e2]/[1 + (z2 * p * (1 − p)/(e2 * N))] (4)

n = [1.96 2 * 0.5 * (1 − 0.5)/0.052]/[1 + (1.962 * 0.5 * (1 − 0.5)/(0.052 * 92,318))]

n = 384.16/1.00s42 = 382.568

n ≈ 383

where

z = 1.96 for a confidence level (α) of 95% (1.96)
p = proportion (expressed as a decimal) (0.5)
N = population size (92,318)
E = margin of error (0.05)

Although the required sample size was 383, the research could not attain that ideal
amount during data collection due to the COVID-19 pandemic, resulting in a final sample
size of 250.

2.8. Reliability and Validity

The questionnaire was validated by a panel of five experts from the field. Validation
was assessed based on the survey format and contents to verify external and internal
consistencies. Pre-testing was conducted on 38 respondents in AKRF to identify whether
the questions and responses were valid. From the pre-testing, the questionnaire was
modified based on the feedback obtained. A pre-test was then conducted using an interview
questionnaire. Subsequently, a pilot survey was conducted to test the questionnaire’s
efficiency and validity. Following Connelly [33], the literature in recent years indicates that
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the sample of the preliminary research should be 10% of the larger parent research plan
sample. In addition, the reliability test by SPSS was utilised for the Likert scale only.

Based on the results, the value of Cronbach’s Alpha for the overall Section B (B1, B2,
B3, B4) was 0.963. For B1 about basic resources, the alpha score was 0.899; for B2 about
facilities, 0.887; for B3 about the quality of the place, 0.929; and for B4 about the brand
effect, 0.934. According to Pallant [34], a value above 0.8 is preferable. Therefore, the scale
items in the current study were accepted.

2.9. Data Analysis

The descriptive analyses consisted of frequency distributions and cross-tabulations,
while the central tendency comprised mean, median, mode, and standard deviations.
Descriptive statistics and inferential statistics were also used in this study for the TCM.
The descriptive statistics were performed using the Statistical Package of Social Sciences
version 25 (SPSS). This study determined the causal relationship between dependent and
independent variables using truncated negative binomial regression for the TCM. It was
chosen because the dependent variable was the number of visits in 2020. Next, since the
variance of the number of visits was greater than the mean, the negative binomial model
was used. In addition, the data suffered from truncation and endogenous stratification [35].

The truncation problem occurred when only people who visited the site were used
as variables. Many potential users did not visit the site. This situation created data with
truncated problems. Endogenous stratification happens due to a higher tendency to select
frequent visitors to a location than those who seldom use it [36]. Therefore, the truncated
negative binomial regression method better estimated the coefficients of costs and other
factors determining the number of forest users. There is significant online literature about
the truncated negative binomial regression method.

3. Results and Discussion
3.1. Travel Cost Method
Descriptive Statistics of Variables

i. Demographic information

According to Table 4, the gender distribution of males and females is representative
in contrast to the respondents’ age or education level. Women accounted for 54.4% of
respondents, while men accounted for 45.6%. The age group below 30 years old repre-
sented the majority (54.4%), followed by respondents aged 31–40 years (21.2%). In terms
of respondents’ education levels, more than half of respondents (59.6%) were diploma-
and degree-holders. Finally, the proportions of single and married respondents were
almost identical.

ii. Respondent general information

According to Table 5, 76% of respondents had previously visited AKRF, whereas only
24% of respondents visited AKRF for the first time. In total, 64.8% of respondents stated
that visiting AKRF was the primary trip purpose.

Moreover, 63.6% of respondents made less than ten visits in the last 12 months. In
terms of distance, 81.6% of respondents travelled less than 51 km. Most respondents arrived
at AKRF by car (70.8%), followed by motorcycle (21.2%).

iii. Satisfaction level with the facilities

The visitors’ satisfaction with a protected area or national park can be indirectly
measured by the content feeling they acquire from the environment, as well as the their
experiences with facilities and with the collection of natural qualities that define the park’s
identity and character [37].
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Table 4. Demographic profile of respondents.

Demographic Profile N %

Gender
Male 114 45.6

Female 136 54.4
Age

Less than 30 136 54.4
31–40 53 21.2
41–50 33 13.2

More than 50 28 11.2
Education

No formal education 1 0.4
Primary school 9 3.6

Secondary school 57 22.8
Pre-university 34 13.6

Diploma and degree 130 52.0
Master/PhD 19 7.6

Married status
Single 118 47.2

Married 125 50.0
Divorced 7 2.8

Table 5. General information of respondents.

Frequency Percent %

A1. Have you ever visited the AKRF before?
Yes 190 76.0
No 60 24.0

A2. Is your visit to the AKRF your primary
purpose of a trip to Melaka?

Yes 88 35.2
No 162 64.8

A3. How often do you visit the AKRF in the last
12 months, including your current visit?

First time (1) 60 24
2–10 97 39.6

11–20 44 17.6
21–30 16 6.4
31–40 7 2.8
41–50 4 1.6

More than 50 20 8

A4. Please state the approximate distance
between your starting point to AKRF.

Less than 51 km 204 81.6
51 km–100 km 14 5.6
101 km–150 km 13 5.2
151 km–200 km 14 5.6

More than 200 km 5 2.0

A5. How did you come to AKRF?
Car 177 70.8

Taxi/e-hailing services 10 4.0
Public transport 10 4.0

Motorcycle 53 21.2

Therefore, it is critical to quantify visitors’ satisfaction, defined as a tourist destination’s
potential needs for facilities, to meet visitors’ recreational and leisure time needs. Tourist
destinations are objectively perceived as entities with a set of quantifiable properties.
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Respondents are required to rate their satisfaction level with certain facilities, as well
as specific qualities or attributes of the natural environment [38]. These attributes can
be quantified at various levels utilising specific criteria in order to determine visitors’
overall happiness.

The respondent’s overall mean satisfaction with the facility was 3.56, indicating a
medium satisfaction level of 2 (please see Table 6). Most respondents were satisfied with
the park’s facilities.

Table 6. Section B-2: Satisfaction level with the facilities.

Item Frequency

1 (%) 2 (%) 3 (%) 4 (%) 5 (%) Mean Level

Sufficient facilities provided 13
(5.2)

22
(8.8)

109
(43.6)

79
(31.6)

27
(10.8) 3.34 2

Reasonably placed facilities 12
(4.8)

16
(6.4)

95
(38.0)

105
(42.0)

22
(8.8) 3.44 2

The facilities provided are in good condition 12
(4.8)

37
(14.8)

83
(33.2)

99
(39.6)

19
(7.6) 3.30 2

The functional performance of the facility meets the needs of tourist 11
(4.4)

35
(14.0)

93
(37.2)

91
(36.4)

20
(8.0) 3.30 2

The cleanliness of the AKRF is good 11
(4.4)

29
(11.6)

80
(32.0)

94
(37.6)

36
(14.4) 3.46 2

Number of the trash bin are enough in the forest 16
(6.4)

42
(16.8)

82
(32.8)

72
(28.8)

38
(15.2) 3.30 2

Overall mean 3.56

(1)–(5) Five-point Likert scale questions ranging from “strongly disagree to strongly agree; Low (1) started from
(1 + 1.333) 1–2.339, medium (2): 2.34–3.669, and high (3): 3.67–5.00.

iv Satisfaction level with place quality.

According to Table 7, the overall mean satisfaction with the place quality was 3.74,
indicating a high satisfaction level. Most AKRF visitors were highly satisfied with the
place quality.

Table 7. Satisfaction level with the place quality.

Item Frequency

1 (%) 2 (%) 3 (%) 4 (%) 5 (%) Mean Level

The environment in this place brings me a sense of calmness 12
(4.8)

17
(6.8)

52
(20.8)

97
(38.8)

72
(28.8) 3.80 3

The environment here makes me want to come again 8
(3.2)

15
(6.0)

68
(27.2)

95
(38.0)

64
(25.6) 3.77 3

The maintenance of nature in AKRF is good 8
(3.2)

21
(8.4)

73
(29.2)

92
(36.8)

56
(22.4) 3.67 3

AKRF has a strong image to attract me to come 7
(2.8)

25
(10.0)

55
(22.0)

99
(39.6)

64
(25.6) 3.75 3

Travel to this place is enjoyable to me 5
(2.0)

19
(7.6)

64
(25.6)

97
(38.8)

66
(26.4) 3.80 3

Travel to this place is an achievement for me 7
(2.8)

19
(7.6)

72
(28.8)

105
(42.0)

47
(18.8) 3.66 2

I am feeling happy being close to nature 6
(2.4)

19
(7.6)

58
(23.2)

109
(43.6)

58
(23.2) 3.78 3

I feel comfortable being here 13
(5.2)

11
(4.4)

71
(28.4)

93
(37.2)

62
(24.8) 3.72 3

Overall mean 3.74 3

(1)–(5) Five-point Likert scale questions ranging from “strongly disagree to strongly agree; Low (1) started from (1
+ 1.333) 1–2.339, medium (2): 2.34–3.669, and high (3): 3.67–5.00.

Satisfaction with the place quality ranged between 3.66 and 3.80, indicating a satis-
factory overall satisfaction level. Previous research on visitor satisfaction with natural
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ecosystems employed a direct approach to measure visitor satisfaction with the environ-
ment [39]. Despite the fact that visitor satisfaction levels may vary according to parameters,
such as the landscape or the services examined, the results provided insight into the factors
affecting satisfaction and the ability to determine whether these levels were related or
unrelated to the visitors’ perceptions of the characteristics of each place visited [39,40].
Thus, it can be argued that visitors’ experiences and satisfaction level with their visit to a
national natural park are influenced by their perception of the overall characteristics of the
national park or protected areas, perception of the space, and experiences associated with
the visited area’s facilities.

As shown in Table 8, a truncated negative binomial regression analysis was conducted
to identify the relationship between the independent and dependent variables.

Table 8. Results for the truncated negative binomial regression.

Dependent Variable: Number of Visits in 2020 Negative Binomial (NB)

Constant 2.716
(0.685) ***

RITC −0.014
(0.004) ***

Age 0.030
(0.006) ***

Edu −0.206
(0.967) **

FS −0.435
(0.170) ***

QPS 0.308
(0.180) *

/lndelta 2.848

delta 17.259

LR: chibar2(01) 2332.58 (Prob ≥ chibar2 = 0.000)
Note: Standard errors in parenthesis (* significant at 10% level, ** significant at 5% level, *** significant at
1% level).

The total round-trip cost was found to have a negative beta coefficient and was sta-
tistically significant. This is consistent with demand theory. Similarly, Matthew et al. [41]
attained a negative coefficient with significance at a 99% confidence level using Poisson
regression analysis for ITCM. Next, age was significant at 99%, with a positive beta coef-
ficient in this study. A positive coefficient means that the higher the age, the higher the
number of visits to AKRF. Attractions such as jogging tracks, jungle trekking, and camping
will surely fascinate those adults who love to be inspired by nature [27]. This finding is
consistent with a study in Srengseng Urban Forest that age has a positive coefficient [10].

The level of education was significant at a 99% level of confidence with a negative
coefficient. This indicated an inverse relationship between the level of education among vis-
itors and recreational site demand. However, for the Shahid Zare Forest, Pirikiya et al. [42]
found that people with higher education tended to spend more time in forest parks, thus
helping to boost the tourism industry.

Next, the satisfaction with facilities at the site was found significant at a 99% confidence
level with a negative coefficient. As stated by Leh et al. [43], the implication of a negative
coefficient possibly shifts the demand for goods inward due to lower satisfaction levels.
These results are consistent with Clawson and Knetsch [44], who stated that congestion
due to inadequate facilities might influence visitors’ demand at the recreational site. Lastly,
a positive coefficient was attained for the satisfaction gained on the quality of the place
which was significant at a 99% level of confidence. Sustainable tourism that respects
the region’s ecological appeal will attract numerous visitors [45]. The improvement of
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landscape maintenance and management will increase tourist satisfaction where they will
be keener to visit [46]. Following that, the higher the quality of the place, the higher the
number of visits due to a better impression.

3.2. Consumer Surplus Estimation

The coefficient of the total round trip cost variable (bTtc) was 0.014. Hence, the
consumer surplus (CS) was determined using the formula by Creel and Loomis [31]
(1/bTtc), which was estimated to be RM 71.43 (USD 17.21) in this study.

Thus, the economic value or total consumer surplus was estimated as:

Numberofvisits (2020) travelcostpertrip
= TotalConsumerSurplusValueofAKRF
= 92, 318 × RM 71.43
= RM 6, 594, 275(USD1, 588, 982)

Next, the per ha value was estimated, assuming that economic value is accrued for the
total 78.10 ha forested area of the park. Hence, the per ha value amounted to USD 20,346.

4. Conclusions

The current study focused on the ecosystem services in an urban recreational forest.
This study assessed the recreational value of the recreational forest. The valuation was de-
termined using the Travel Cost Method. The cultural services (comprising the Recreational
Value) amounted at USD 20,346/ha/year. However, this study did not estimate the value
of provisioning, regulating, and habitat/supporting services.

5. Discussion on the Contribution

This research will assist authorities in comprehending the economic value of recreation
as an ecosystem service, and persuade them to appreciate and conserve forests in Malaysia.
The findings of this study contribute to providing significant guidelines and importance
to the Ministry of Energy and Natural Resources (KeTSA), forestry department, and state
authorities, all of which play a critical role as policymakers in forest preservation. In
addition, this study may shed light on the future scientific evaluation of cultural ecosystem
services, specifically on recreational forests, in other countries. The data and results
can be an effective tool for providing more precise information on ecosystem services
to decisionmakers, enabling them to make amendments, and improve management and
governance aimed at conserving AKRF. For future research, we recommend that other local
research of recreational forests be integrated to correlate and assist in identifying the exact
number of recreational forests nationwide. The limitation of the present study is that it
did not consider components such as carbon sequestration, soil erosion, the option value
of pharmaceuticals, nutrient cycling, genetic resources, seed dispersal and pollination,
food/fruit value, medicinal value, and habitat services. In addition, the provisioning
services were not taken into consideration, as there were no logging activities in AKRF. The
constraints included data limitations and the lack of data.

Author Contributions: Conceptualisation, N.K.M. and G.I.Z.; Data curation, N.K.M. and G.I.Z.;
Formal analysis, G.I.Z.; Investigation, N.K.M. and G.I.Z.; Methodology, N.K.M.,G.I.Z. and N.G.R.G.;
Supervision, A.S. and N.K.M.; Project administration, G.I.Z. and N.G.R.G.; Resources, N.K.M., G.I.Z.,
N.G.R.G. and A.S.; Software, N.K.M. and A.S.; Validation, N.K.M.; Writing—original draft, N.K.M.;
Writing—review and editing, N.K.M. and G.I.Z. All authors have read and agreed to the published
version of the manuscript.

Funding: This research is funded by the Research Management Centre, Universiti Putra Malaysia,
Serdang under the GP-IPM/2019/9675100. In addition, the Research Management Centre, Universiti
Putra Malaysia, Serdang, also funded CHF 1302 of the total CHF 1900 publication fee.

Institutional Review Board Statement: Not applicable.



Sustainability 2022, 14, 4935 12 of 13

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Acknowledgments: The authors gratefully thank the financial support provided by Research Man-
agement Centre, Universiti Putra Malaysia, and Research Grant GP-IPM 9675100.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Grilli, G.; Paletto, A.; De Meo, I. Economic valuation of forest recreation in an alpine valley. Balt. For. 2014, 20, 167–175.
2. Mamat, M.P.; Abdullah, M.; Hassin, N.H.; Hussain, F.N.T. Economic valuation of nature area of Sultan Ismail Petra ecosystem

protection park (Pergau Lake), Malaysia. IOP Conf. Ser. Earth Environ. Sci. 2020, 549, 012092. [CrossRef]
3. Bernard, F.; de Groot, R.S.; Campos, J.J. Valuation of tropical forest services and mechanisms to finance their conservation and

sustainable use: A case study of Tapantí National Park, Costa Rica. For. Policy Econ. 2009, 11, 174–183. [CrossRef]
4. Nitanan, K.; Shuib, A.; Sridar, R.; Kunjuraman, V.; Zaiton, S.; Syamsul Herman, M.S. The total economic value of forest ecosystem

services in the tropical forests of Malaysia. Int. For. Rev. 2020, 22, 485–503. [CrossRef]
5. Kumar, P.; Brondizio, E.; Elmqvist, T.; Gatzweiler, F.; Gowdy, J.; Reyers, B. Key messages and linkages with national and

local policies. In The Economics of Ecosystems and Biodiversity: The Ecological and Economic Foundations; Earthscan: London, UK;
Washington, DC, USA, 2010; pp. 1–32.

6. De Groot, R.; Brander, L.; Van Der Ploeg, S.; Costanza, R.; Bernard, F.; Braat, L.; Christie, M.; Crossman, N.; Ghermandi, A.;
Hein, L.; et al. Global estimates of the value of ecosystems and their services in monetary units. Ecosyst. Serv. 2012, 1, 50–61.
[CrossRef]

7. Awang Noor, M.Y.H.; Tuan Marina, T.I.; Mohd Syauki, M.S. Economic valuation of recreational benefits in Chamang Forest
Recreation Area, Pahang, Peninsular Malaysia. Malays. For. 2009, 72, 69–86.

8. Nurul Shahirawati, M.R. Application of the travel cost method to urban forests in Johor Bahru. Master’s Thesis, Universiti
Teknologi Malaysia, Johor Bahru, Malaysia, 2010.

9. Gwee, S.L.; Tan, A.K.; Narayanan, S. Sustainable tourism and forest conservation: The case of the Belum-Temengor Rainforest
Complex in Perak, Malaysia. J. Sustain. For. 2019, 38, 327–342. [CrossRef]

10. Solikin, A.; Rahman, R.A.; Saefrudin, E.; Suboh, N.; Zahari, N.H.; Wahyudi, E. Forest valuation using travel cost method (tcm):
Cases of Pahang National Park and Srengseng Jakarta urban forest. Plan. Malays. J. 2019, 17, 365–376. [CrossRef]

11. Ezebilo, E.E. Economic value of a non-market ecosystem service: An application of the travel cost method to nature recreation in
Sweden. Int. J. Biodivers. Sci. Ecosyst. Serv. Manag. 2016, 12, 314–327. [CrossRef]

12. Chaudhry, P.; Tewari, V. A comparison between TCM and CVM in assessing the recreational use value of urban forestry. Int. For.
Rev. 2006, 8, 439–448. [CrossRef]

13. Borzykowski, N.; Baranzini, A.; Maradan, D. A travel cost assessment of the demand for recreation in Swiss forests. Rev. Agric.
Food Environ. Stud. 2017, 98, 149–171. [CrossRef]

14. Bertram, C.; Larondelle, N. Going to the woods is going home: Recreational benefits of a larger urban forest site—A travel cost
analysis for Berlin, Germany. Ecol. Econ. 2017, 132, 255–263. [CrossRef]

15. Liu, W.Y.; Fang, B.S.; Hsieh, C.M. Evaluating the recreation value of Alishan National Forest recreation area in Taiwan. Forests
2021, 12, 1245. [CrossRef]

16. National Research Council. Valuing Ground Water: Economic Concepts and Approaches. 1997. Available online: https://nap.
nationalacademies.org/catalog/5498/valuing-ground-water-economic-concepts-and-approaches (accessed on 3 April 2021).

17. Hotelling, H. 38. Query. Biom. Bull. 1946, 2, 97. [CrossRef]
18. Nde, T.P. Non-market valuation of beach recreation using the travel cost method (TCM) in the context of the developing world.

Master’s Thesis, Swedish University of Agricultural Sciences, Uppsala, Sweden, 2011.
19. Ward, F.; Beal, D. Valuing Nature with Travel Cost Models; Edward Elgar Publishing: Cheltenham, UK, 2000.
20. Enyew, S. Valuation of the benefits of out-door recreation using the travel cost method: The case of Wabi-Shebele Langano

recreation site. Master’s Thesis, University of Addis Ababa, Addis Ababa, Ethiopia, 2003.
21. Mendelsohn, R.; Hof, J.; Peterson, G.; Johnson, R. Measuring recreation values with multiple destination Trips. Am. J. Agric. Econ.

1992, 74, 926–933. [CrossRef]
22. Everitt, A.S. A valuation of recreational benefits. N. Z. J. For. 1983, 28, 176–183.
23. Siti Aznor, A. Visitors’ willingness to pay for an entrance fee: A case study of marine parks in Malaysia. Ph.D. Thesis, University

of Glasgow, Glasgow, Scotland, 2009.
24. Raihan, A.; Said, M.N.M. Cost–benefit analysis of climate change mitigation measures in the forestry sector of Peninsular Malaysia.

Earth Syst. Environ. 2021, 1–15. [CrossRef]
25. Forestry Department of Peninsular Malaysia. Total Area in Ayer Keroh Recreational Forest, Melaka. 2021. Available online:

http://www.forestry.gov.my (accessed on 3 May 2021).
26. UNESCO. Melaka and George Town, Historic Cities of the Straits of Malacca. 2021. Available online: https://whc.unesco.org/

en/list/1223/ (accessed on 6 May 2021).

http://doi.org/10.1088/1755-1315/549/1/012092
http://doi.org/10.1016/j.forpol.2009.02.005
http://doi.org/10.1505/146554820831255551
http://doi.org/10.1016/j.ecoser.2012.07.005
http://doi.org/10.1080/10549811.2018.1549498
http://doi.org/10.21837/pmjournal.v17.i9.612
http://doi.org/10.1080/21513732.2016.1202322
http://doi.org/10.1505/ifor.8.4.439
http://doi.org/10.1007/s41130-017-0047-4
http://doi.org/10.1016/j.ecolecon.2016.10.017
http://doi.org/10.3390/f12091245
https://nap.nationalacademies.org/catalog/5498/valuing-ground-water-economic-concepts-and-approaches
https://nap.nationalacademies.org/catalog/5498/valuing-ground-water-economic-concepts-and-approaches
http://doi.org/10.2307/3001990
http://doi.org/10.2307/1243190
http://doi.org/10.1007/s41748-021-00241-6
http://www.forestry.gov.my
https://whc.unesco.org/en/list/1223/
https://whc.unesco.org/en/list/1223/


Sustainability 2022, 14, 4935 13 of 13

27. Birds Malaysia. Birding Melaka—Ayer Keroh Recreational Forest. 2021. Available online: http://birdsmalaysia.my/melaka/
#top2 (accessed on 10 May 2021).

28. Hwang, J.; Bi, X.; Morales, N.; Camp, E.V. The economic value of freshwater fisheries in Florida: An application of the travel cost
method for black crappie fishing trips. Fish. Res. 2021, 233, 105754. [CrossRef]

29. Syamsul Herman, M.A. Valuing Recreational Benefits of Perlis State Park, Malaysia Using Travel Cost Method. Ph.D. Thesis,
Universiti Putra Malaysia, Selangor, Malaysia, 2010.

30. Shuib, A. Demand for and value of outdoor recreation in langkawi by domestic visitors. Ph.D. Thesis, Universiti Pertanian
Malaysia, Selangor, Malaysia, 1994.

31. Creel, M.; Loomis, J.B. Theoretical and empirical advantages of truncated count data estimators for analysis of deer hunting in
California. Am. J. Agric. Econ. 1990, 72, 434–441. [CrossRef]

32. Krejcie, R.V.; Morgan, D.W. Determining sample size for research activities. Educ. Psychol. Meas. 1970, 30, 607–610. [CrossRef]
33. Connelly, L.M. Pilot studies. Medsurg Nurs. Off. J. Acad. Med. Surg. Nurses 2008, 17, 411–412.
34. Pallant, J. SPSS Survival Manual: A Step by Step Guide to Data Analysis Using the SPSS for Windows. Version 12, 2nd ed.; Allen &

Unwin: Crows Nest, Australia, 2005.
35. Englin, J.; Shonkwiler, J.S. Estimating social welfare using count data models: An application to long-run recreation demand

under conditions of endogenous stratification and truncation. Rev. Econ. Stat. 1995, 77, 104. [CrossRef]
36. Othman, J.; Jafari, Y. Economic valuation of an urban lake recreational park: Case of Taman Tasik Cempaka in Bandar Baru Bangi,

Malaysia. Sustainability 2019, 11, 3023. [CrossRef]
37. Velmurugan, S.; Thazhathethil, B.V.; George, B. A study of visitor impact management practices and visitor satisfaction at

Eravikulam National Park, India. Int. J. Geoheritage Park. 2021, 9, 463–479. [CrossRef]
38. Digun-Aweto, O.; Fawole, O.P.; Van Der Merwe, P. Nature tourism satisfaction in Okomu National Park, Edo State, Nigeria. Pol. J.

Sport Tour. 2019, 26, 32–37. [CrossRef]
39. Ranasinghe, R.; Kumudulali, U.; Ranaweera, A.K. The role of park attributes in visitor satisfaction: Evidence from Minneriya

National Park in Sri Lanka. J. Sustain. Tour. Entrep. 2019, 1, 87–104. [CrossRef]
40. Sim, K.W.; Jang, J. A study on the satisfaction and intention to re-participation of participants in National Park Exploration

Programs-focusing on’2019 National Park Spring Week Program. Korean J. Environ. Ecol. 2019, 33, 481–492. [CrossRef]
41. Matthew, N.K.; Shuib, A.; Ramachandran, S.; Mohammad Afandi, S.H.; Kunjuraman, V. Profiling the segments of visitors in

adventure tourism: Comparison between visitors by recreational sites. Int. J. Bus. Soc. 2019, 20, 1076–1095.
42. Pirikiya, M.; Amirnejad, H.; Oladi, J.; Solout, K.A. Determining the recreational value of forest park by travel cost method and

defining its effective factors. J. For. Sci. 2016, 62, 399–406. [CrossRef]
43. Leh, F.C.; Mokhtar, F.Z.; Rameli, N.; Ismail, K. Measuring recreational value using travel cost method (TCM): A number of issues

and limitations. Int. J. Acad. Res. Bus. Soc. Sci. 2018, 8, 1381–1396. [CrossRef]
44. Clawson, M.; Knetsch, J.L. Economics of Outdoor Recreation; Johns Hopkins Press: Baltimore, MD, USA, 1966.
45. Pearce, D.W. The economic value of forest ecosystems. Ecosyst. Health 2001, 7, 284–296. [CrossRef]
46. Hussein, M.K. Users’ perception towards selected recreational forest landscape maintenance in Selangor Darul Ehsan, Malaysia.

Pertanika J. Soc. Sci. Humanit. 2014, 22, 969–983.

http://birdsmalaysia.my/melaka/#top2
http://birdsmalaysia.my/melaka/#top2
http://doi.org/10.1016/j.fishres.2020.105754
http://doi.org/10.2307/1242345
http://doi.org/10.1177/001316447003000308
http://doi.org/10.2307/2109996
http://doi.org/10.3390/su11113023
http://doi.org/10.1016/j.ijgeop.2021.11.006
http://doi.org/10.2478/pjst-2019-0024
http://doi.org/10.35912/joste.v1i2.218
http://doi.org/10.13047/KJEE.2019.33.4.481
http://doi.org/10.17221/12/2016-JFS
http://doi.org/10.6007/IJARBSS/v8-i10/5306
http://doi.org/10.1046/j.1526-0992.2001.01037.x

	Introduction and Problem Statement 
	Ecosystem Services 
	Non-Market Valuation Methods 
	Multiple Destination (MDT) Visitors 

	Materials and Methods 
	Study Site 
	Land use Changes 
	Calculation of the Economic Values of Ecoystem Services 
	Sampling Procedures 
	Questionnaire Design 
	Consumer Surplus Estimation 
	Data Collection 
	Reliability and Validity 
	Data Analysis 

	Results and Discussion 
	Travel Cost Method 
	Consumer Surplus Estimation 

	Conclusions 
	Discussion on the Contribution 
	References

