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Abstract: This study aims to estimate the economic benefits of the Bogor Botanical Gardens (BBG) in
terms of willingness to pay (WTP) and, using the estimation, to make a scenario of the entrance fee.
Data were collected through a survey among 414 local visitors using the travel cost method (TCM) and
choice modeling method (CM). The result from the TCM reveals that travel cost, gender, and education
significantly affect the number of visits to the BBG. The value of consumer surplus amounts to IDR
582,072 (USD 40.90) and the total value of benefits obtained is IDR 728.8 billion (USD 51.21 million)
per year. Meanwhile, the CM result shows that compensating surplus is estimated at IDR 19,704
(USD 1.38) and the total value of benefits is IDR 24.67 billion (USD 1.73 million) per year. The CM
shows that the attributes of service cars as well as information and environmental educational tools
and infrastructure have positive and significant values to the visitors. Thus, there is a potential to
increase the entrance fee for tourists to become IDR 20,629 (USD 1.45) per visit. Through the increase
in entrance fee, the BBG could generate a potential revenue of IDR 25.83 billion (USD 1.81 million) per
year, which can improve the number of plant species, information and environmental educational
tools and infrastructures, and service cars inside the BBG.

Keywords: Bogor Botanical Gardens; travel cost method; choice modeling; entrance fee;
recreational value

1. Introduction

Botanical gardens have an important function in preserving biodiversity. Botanical gardens,
which are generally located in urban spaces, re-connect nature and humans and become a part of
the urban ecosystem. This makes botanical gardens have various values—not only ecological but
also social, economic, and cultural values [1]. Unlike primary forests, botanical gardens are an effort
to conserve biodiversity by man-made methods. They are designed for multiple purposes, such as
education, research, recreation, and conservation. Therefore, botanical gardens have a very important
role and a high value for nature and humans. As mentioned by [2], botanical gardens are defined
as ‘institutions holding documented collections of living plants for purposes of scientific research,
conservation, display, and education’.

The Convention on Biological Diversity (CBD) has set a plant conservation strategy through the
Global Strategy for Plant Conservation (GSPC) which was approved by 187 countries [3]. To support
the strategy, Botanical Gardens Conservation International (BGCI) developed a framework for botanical
gardens to contribute a major role in achieving the target of the GSPC through the International Agenda
for Botanical Gardens in Conservation. The agenda focuses on four agendas: avoiding biodiversity
loss, raising awareness, landscape management, and plant conservation promotion [3]. The GSPC
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targets include not only the ecological aspect but also the human ecological relation by addressing
education and awareness on plant diversity and its role in sustainable livelihood [4]. One of the human
ecological relations promoted by botanical gardens is revealed in the form of recreational activity.
The recreational values embraced by visitors of botanical gardens are often not limited only to the
ecological value of the botanical gardens but also include social, cultural, and educational values [5].

Globally, there are 3686 botanical gardens registered in the BGCI database, and in South East
Asia, there are 70 botanical gardens registered [6]. Taking the case of Indonesia, only five botanical
gardens registered in the BGCI database. However, the national database shows a higher number of
botanical gardens which reached 37, with a total area of 5139 hectares [7], spreading across provinces,
districts, cities, and universities. Bogor Botanical Gardens (BBG) is the oldest one in the country
and even in South East Asia. The area of BBG spans 75.4 hectares. BBG manages one of the most
complete germplasm collections in South East Asia [8]. As of December 2018, BBG has a collection
of 12,141 plant specimens consisting of 3156 species of plants (not including a collection of orchids).
BBG has a collection of old, large, hundreds of years old trees that are increasingly difficult to find
in Indonesia’s forests. In general, the BBG plant collections are rare plants with economic and iconic
values. In addition to plant collections, BBG also presents beautiful natural scenery as well as a cool
and comfortable atmosphere, buildings and objects of cultural heritage, landscapes, as well as thematic
parks that can attract more visitors. The number of visitors to BBG in 2016 reached 1.43 million visitors,
not to mention an additional 662,000 visitors to the Bogor Palace that is located in the same area as
BBG [9]. This makes the BBG not only the most popular recreational site in the Bogor Area, but also
compared to other botanical gardens in Indonesia, such as the Bali Botanical Garden, the Cibodas
Botanical Garden, and the Purwodadi Botanical Garden [10]. The number of visitors of BBG is quite
volatile, with the number of visitors decreasing by 7% in 2016 and increasing by about 32% the next
year, generating an average number of visitors as one million people/year for the last five years.

The increase in the number of visitors has the potential to cause damage to the ecosystems and the
environment. This is apparent in the trees that have become less shady and in the fauna population
that is declining [8]. In the last 4 years, the number of cars allowed to enter has increased by 48% from
46.7 thousand in 2014 to 89.5 thousand in 2017. This is compounded by the development of the city of
Bogor, which is centered around the BBG area. The density and traffic congestion around BBG cause
pollution levels to increase. In addition, the exploitation of groundwater carried out by hotels and
malls surrounding BBG has caused damage to the plants.

In the last twenty years, the number of plant collection species has decreased by 26.74%, from 4300
in 1980 to 3150 in 2018. This is attributable to pests, diseases, and natural disasters, such as strong
winds. In 2017, one of the 600 oldest plant collections, a 194-year-old lychee tree, fell due to a buildup of
termites. Many interesting, large, and old trees suffer from damage such as open roots, decaying stems,
and broken branches. This damage can cause trees to fall and harm the people nearby [11]. While the
establishment of BBG itself pursues the objective of conservation, the current practice of the utilization
of ecosystem services provided by the BBG in the form of tourism services threatens the sustainability
of the BBG as a conservation site.

The visitation rate is considered high, which could be a potential source of revenue for BBG.
However, this could lead to an ecological risk and reduce the ecosystem services provided to the
visitors and the surroundings. The mission is, then, how to harmonize both the source of revenue
and the capacity of BBG in providing ecological services that include preservation of plant collections,
landscapes and natural resources, buildings and historic objects, and animals. The potential additional
revenue can meet both economic and conservation objectives which are in line with the framework
of sustainability.

Currently, the revenue is unable to cover the costs to manage all BBG operations. One source of
BBG revenue comes from the entrance fee. Yet, since 2012, there has been no significant increase in the
entrance fee. Based on Government Regulation number 32 of 2016, the entrance fees are fixed at IDR
15,000 (USD 1.05) (USD 1 was around IDR 14,231 in 2018) for local tourists and IDR 25,000 (USD 1.76)
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for foreign tourists. However, after deducting the insurance and other cost components, such as the
Zoological Museum entrance fee, Bogor City Government levies, and donations to the Indonesian
Red Cross (Palang Merah Indonesia (PMI)), BBG only receives IDR 10,000 (USD 0.70) from each local
tourist and IDR 20,000 (USD 1.40) from each foreign tourist. The amount is still cheaper than that
of other botanical gardens in other countries, such as the Singapore Botanical Garden that charges
SGD 5, and the Nong Nooch Tropical Garden in Thailand that charges THB 100. The current BBG
entrance fee is considered too low compared to the benefits gained by the visitors. The absence of the
estimated value of the recreation and other ecological services BBG offers leads to the underestimation
by stakeholders of the importance to improve the BBG’s management.

Previous research provides an estimation of the suggested entrance fee for the Malaysian Penang
Botanic Garden attraction [12]. The study, which applies the travel cost method (TCM), reveals that
most respondents are willing to pay more if the funds collected are used to improve the management
of the botanical garden. Similar results were produced in a study by [13] in Malaysia’s Endau Rompin
National Park (ERNP). Improved conservation and management increase the value of the site as
perceived by the visitors. The study recommends that the revenue gathered from the entrance fee can
be increased to finance conservation initiatives and reduce visitor density.

In the BBG, the research by [14] shows that respondents prefer finding places with impressive
objects that will encourage them to enjoy the surrounding scenery to viewing displays of plants for
biodiversity and educational purposes. The biodiversity services provided by the BBG indirectly
impact the beauty of the recreational area. This implies that the management needs to harmonize both
the conservation efforts and the beauty of the landscape to increase the value of the BBG.

Many studies have successfully estimated the potential increase in the entrance fee of botanical
gardens that can support the improvement of BBG [13,15–17]. The potential to increase the entrance
fee can be seen in the willingness to pay (WTP) by the visitors. The general visitors’ perspective in
looking at the value of BBG may differ from that of specific users, such as students or researchers,
and it will impact the perceived value of each BBG characteristic and function.

Different studies use different methods in estimating the WTP for ecosystem services provided
by botanical garden. The typical objective of the use of the TCM intends to estimate the potential of
increasing entrance fee to finance the botanical garden management, such as the studies conducted
by [13,17]. Other methods, such as the contingent valuation method (CVM), try to estimate the WTP of
the visitors for just one hypothetical scenario of botanical garden improvement, for example, the study
of [18].

However, botanical garden management sometimes needs more detailed information on what
features or attributes of the garden need to be improved. The CVM cannot provide this kind of
information, but the choice modeling method (CM) does [19]. Thus, the CM method is an extended
version of the CVM which allows us to reveal the WTP of the visitors for each attribute of the botanical
garden that we are interested in looking for.

The use of two methods in economic valuation to estimate the WTP for the botanical garden can
be found in the studies of [17,18]. Both studies used TCM and CVM. Looking at the advantages of CM
for improving botanical garden management, we are challenged to use a combination of methods by
using the TCM and CM. To date, we hardly found any studies on botanical garden ecosystem services’
valuation that use both methods.

This study aims to estimate the economic benefits of recreational services provided by BBG from
the perspective of visitors. The economic benefit is estimated through the elicitation of the visitors’
WTP using two methods: the TCM and CM. From the TCM, we can estimate the potential increase
in the entrance fee that can be used for quality improvement of BBG management, while from the
CM method, we can estimate the value of each attribute of the BBG perceived by the visitors to make
improvements to the BBG that are more related to the visitors’ preferences.
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2. Literature Review: Economic Valuation of Botanical Garden Environmental Services

This section identifies a theoretical background related to the value of ecosystem services provided
by the botanical garden using the framework of total economic value (TEV). Botanical gardens provide
valuable environmental services, involving ecological, economic, social, and cultural values. As most
of these benefits are intangible, we can hardly estimate the value of these services using a market
price [20]. Based on the environmental economic perspective, we can estimate these values in monetary
terms using the economic valuation method [21] and identify the value of the benefit using the TEV
approach [22].

Theoretically, we can classify the value of ecosystem services into two broad categories: use value
and non-use value [20,21,23]. Use value is society’s gains from using, or potentially using, a given
environmental resource or its services [20], while non-use value is the enjoyment people may experience
simply by knowing that a resource exists, even if they never expect to use that resource directly
themselves [23]. Use value can be classified into direct use value—ecosystem goods and services that
are used directly by human beings—and indirect use value—ecosystem services that provide benefits
outside the ecosystem itself [23]. We can classify further direct use value into consumptive/extractive
categories, such as harvesting of food products, timber for fuel or construction, medicinal products,
and hunting of animals for consumption, and the non-consumptive/non-extractive category, which is
not actually consumed, such as the enjoyment of recreational and cultural activities. Option value is
the value from an option that people give to the future availability of ecosystem goods and services
that may not be used at present for personal benefit [24].

The non-use value can be classified into bequest value—where individuals attach value from
the fact that the ecosystem resource will be passed on to future generations; altruist value—where
individuals attach values to the availability of ecosystem resources for others in the current generation;
existence value—the value of the existence of an ecosystem resource, even if a person has no actual or
planned use [24]. The TEV classification can be seen in Figure 1. The use and non-use values configure
the total economic value of services provided by an ecosystem [21]. The value of environmental
services contributes to human well-being or welfare.
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Botanical gardens have a variety of environmental services, ranging from provisioning services,
such as food, water, wood, and medical providers, regulating services, such as natural drainage,
air quality regulation, and climate change regulation, and habitat services, such as maintenance of
genetic diversity, to cultural and leisure services, such as recreation and tourism [25]. From the
perspective of the visitors, recreational value is the most important value the visitors get, but beyond
that, the visitors can put a value on other benefits, such as the function of the BBG to protect biodiversity.

Recreational services are cultural services that are classified as non-consumptive direct use values.
Providing recreational value, a botanical garden can generate revenue that can be used to maintain
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botanical functions, such as ecological services, conservation, education, and research [7]. Recreational
value can be calculated using various economic valuation methods, such as the TCM, CM, and the
CVM [16–18,25]. The valuation method is chosen based on the purpose of the valuation. In this study,
the recreation value of the Bogor Botanical Gardens is calculated using TCM and CM approaches.

The TCM estimates the recreational value provided by the botanical garden by using a proxy
of how much money a person is willing to spend in visiting the recreational site. The TCM can
generate the demand curve, which will, in return, show us the consumer surplus, which represents the
recreational value of the BBG from the perspective of the visitor. The demand curve makes it possible
to estimate the impact of increasing the entrance fee on the revenue of BBG. Thus, determining the
optimal entrance fee becomes possible. Previous studies utilized the TCM and the CVM to estimate the
value of botanical gardens, such as that conducted by [18] to determine a revenue-maximizing entrance
fee at the National Botanical Garden of Bangladesh. In addition to the Bangladesh case, two studies
revealed the values of three Australian botanical gardens using the TCM and the CVM [17] and a
botanical garden in the Nilgiris District, India, using the TCM [16].

Moreover, CM can complement the TCM. CM is an economic valuation method that can capture a
person’s preference for a particular attribute or characteristic of a service provided by an ecosystem [26].
Consumer utility is defined as a set of attributes or characteristics of goods or services purchased [27].
Consequently, a visit to the botanical garden can imply the consumption of attributes, such as fresh air,
information and education, appreciation of nature, observation of plant collections, and tourist facility
services. A consumer will have access to the utility of these attributes as well as the disutility of other
attributes, such as congestion impact.

The CM is not only able to estimate the value of certain attributes of an environmental service but
is also able to generate a value of a set of attributes with a certain level of attributes scenario. In this
case, CM can provide values of several scenarios that may represent several levels of environmental
improvement. Referring to [14], conducted using CM, the study estimated the value of improvement
for the University of Kentucky Campus Arboretum. Using five attributes that are expected to be a
source of income for improvement, the construction of a pollinating garden came up as the attribute
with the highest value. Other examples of how CM can be used to estimate the values of environmental
improvement scenarios are represented in [28,29] for conservation and in [30] for aesthetic landscape.
In the case of BBG, it is possible to set several policy recommendation scenarios that generate different
levels of improvement in the BBG’s management and make the value of the attributes become the basis
of generating income for improving BBG.

Various methods can be used in analyzing visitor preferences. However, from the management of
the botanical garden’s point of view, analyzing the value of attributes of the BBG can be very useful in
choosing the right policy for the improvement of the BBG and as the basis of increasing entrance fees
for improving environmental services.

3. Materials and Methods

This study aims to estimate the economic benefits of BBG with both the TCM and CM. The TCM
can estimate the value of BBG recreation services with visitor preferences, which are reflected by the
costs that visitors bear to come to BBG. These costs reflect the visitors’ WTP. Furthermore, this study
employs CM, which makes it possible to estimate the marginal WTP of visitors for several BBG
characteristics. By using both methods, we can estimate the recreational value of BBG, the value of
selected characteristics of BBG, and the increase in entrance fee which can be used to improve the
services of BBG.

Figure 2 provides information on the location of BBG on a map of Indonesia as well as the
services provided in the garden. There are three service categories described in the map; first, facilities,
including the Zoological Museum, the Orchid Nursery, the Re-introduction and Rare plants Nursery,
the Tissue Culture Laboratory, and other general public facilities. Second, interesting sites, such as
the Lady Raffles Memorial, the Bogor Palace, the Hanging Bridge, the Orchid House, Pine Areas,
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and others. Lastly, plant collections, such as the rare and unique Rafflesia Arnoldi, medicinal plant
collections, cactus collections, and others.
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A survey was conducted in BBG, which is located in the administrative area of Bogor City,
West Java Province, Indonesia, from April until May 2019, on both weekdays and weekends. The data
were gathered through a survey using a questionnaire, and the purposive sampling method was used
to obtain a sample of visitors. The sample was limited to local visitors (domestic tourists), at least
18 years old. The sample covers 414 respondents, taken from BBG visitation data in 2018, of 1.3 million
visitors and uses the margin of error of 5%. Before conducting the main survey to 414 respondents,
in-depth interviews and pre-survey tests were conducted. The in-depth interview took several groups;
8 respondents of BBG management, to mainly explore more about the kinds of functions and services
provided by BBG; in addition to that, 20 respondents consisted of visitors and food stall owners
who were interviewed in depth to explore their experiences in using the BBG services and their
recommendations for the improvement of BBG to be used for developing a questionnaire followed up
by a pre-survey test.

The questionnaire consisted of four parts and 50 questions that accommodate questions both for the
TCM and CM. Following the introduction part, the first part consisted of a CM questionnaire, including
the background situation of BBG and scenarios of BBG improvement (3 pages) and 8 set-choice questions
(3 pages). The second part was the TCM questions, that comprised of 2.5 pages, which explored the
travel cost of visitors and experience of visitors in BBG. The third part, which consisted of one page,
was about the preference and attitude of visitors regarding environmental issues and recreational
activities in BBG.

3.1. Travel Cost Method (TCM)

In the TCM, the main data needed are the total travel costs of the visitors and the number of visits
during the year. This study uses the individual TCM that utilizes data at an individual level, assuming
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that BBG is the only destination of the visitors. The costs of a visitor comprise all costs borne by the
visitors, both explicit and implicit costs. Explicit costs include transportation costs and other expenses
during activities in BBG. The implicit cost includes the opportunity cost of time of the visitors to arise
because they visit BBG. Another implicit cost is the congestion impact that occurs when the visitors are
interrupted when the BBG becomes congested. This study does not cover the implicit cost because the
survey revealed that most of the visitors (90.82%) come to BBG in their leisure time, do not sacrifice
their working time, and enjoy the trip to BBG (96.38%). We did not apply the congestion effect either
because most of the visitors (65.94%) do not feel interrupted by the large crowd.

At the first stage, the trip generating function is estimated using an econometric model,
Ordinary Least Square (OLS). The trip generating function is a function with the travel cost as the
dependent variable and the number of visits (visitation rate) as the main independent variable. As the
control variable, the equation puts the socioeconomic characteristics of the respondents, namely age,
marital status, gender, gross income per month, and education level.

Utilizing the result from the trip generating function, the demand function curve is obtained by
performing a hypothetical simulation of several scenarios of additional travel costs through the increase
in the entrance fee. The entrance fee simulation ranges from the lowest value, which represents
the highest number of visits, to the highest value, in which the number of visits is (near) zero.
The simulation reflects the downward sloping of the demand curve, whereas the price (travel cost) is
negatively related to the number of visitors.

From the demand curve, the consumer surplus can be obtained by looking under the demand
curve. The total consumer surplus per year or the economic benefit value of BBG per year can be
estimated by multiplying the consumer surplus by the number of visitors per year [32,33].

3.2. Choice Modeling Method (CM)

CM is used to estimate the value of attributes related to conservation and services in BBG. The first
step in CM is determining the attributes and the level of attributes. In-depth interviews were conducted
to explore the service and functions of the botanical gardens, especially in terms of conservation and
management of the BBG, which will later determine the attributes, the level of attributes, and the
scenarios of improvement. There were two groups targeted for in-depth interview activity. First is
the BBG management, with a total of 8 respondents, including operational staff, botanical garden
researchers and curators, and tour guides.

The second group is the visitors and food stall owners in the BBG, with a total of 20 respondents.
Some of the questions raised in the in-depth interview included: (1) How many times have you
visited BBG this year?; (2) What is your purpose for visiting BBG?; (3) What do you get from visiting
BBG? (4) In accordance with the services and functions of the Botanical Gardens, what needs to be
improved from the BBG?; (5) Based on your suggestion in question 4, what is your maximum WTP if
the suggested improvement is carried out by BBG management? Based on the pre-survey test results
and in-depth interviews with visitors and experts, the study uses four attributes that are closely related
to the visitor preferences on BBG, namely:

• The number of plant species (species). The continuous reduction in the number of plant species
becomes the main consideration of putting this attribute to be valued. The value generated
from this attribute can become the basis of pursuing the program to increase the plant species
in the botanical garden. The number of species is rounded to lessen the cognitive work of the
respondents, i.e., to make them easier to imagine the figure.

• Information and environmental educational tools and infrastructure (enveduc). The in-depth
interview results show the importance of increasing the tools and infrastructure to improve the
information and educational materials to provide a variety of information services on plantations
and plant conservation and to increase public awareness and concern for the environment.
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• Tourist car (touristcar). Observation of the current practice of allowing cars to enter the BBG site
becomes the consideration to look at whether it is important to make a policy to control the vehicle
entering the BBG to reduce the pollution from vehicles.

• Entrance fee (charge) is employed as a fee for each option.

The attributes and levels used in this study can be seen in Table 1.

Table 1. Attributes and levels.

Atributes Detail
Level

Status Quo
1 2 3

species The number of plant
species 3150 3800 (increase

by 20%)
4400 (increase

by 40%) 3150

enveduc

Information and
environmental

educational tools and
infrastructure services

Fair 1 Good 2 Comprehensive
3 Fair 1

touristcar The use of private cars 4

and serviced cars 5

Charged private
car and charged

serviced car

No private car
and charged
serviced car

No private car
and free

serviced car

Charged private
car and charged

serviced car

charge Entrance fee IDR 15,000 IDR 25,000 IDR 35,000 IDR 15,000

The coverage of information and environmental educational service includes: 1 Fair: Brochures, visitor centers,
garden maps, plant collection identities, interpretation boards, and scouting and flora tours. 2 Good: Brochures,
visitor centers, garden maps, plant collection identities, interpretation boards, scouting and flora tours, and digital
mobile applications (QR code/digitization interpretation boards, digital maps). 3 Comprehensive: Brochures,
visitor centers, garden maps, plant collection identities, interpretation boards, scouting and flora tours, and digital
mobile applications (QR code/digitization interpretation boards, digital maps), as well as events and exhibits related
to an education environment. Details in touristcar mean: 4 Private car: Visitor’s car. 5 Service car: Car provided
by BBG.

After the attributes and levels were determined, the econometric model analysis was performed.
Using a full factorial experimental design, the combination of four attributes and three levels for each
attribute generated 81 choice set combinations that were obtained from 3 × 3 × 3 × 3. This study
uses fractional factorial, which utilizes only a portion of the complete combinations to be asked to the
respondent. The result indicates that the questionnaires use 5 blocks of combinations with 8 choice sets
for each block. Each respondent will then answer 8 choice sets. Figure 3 describes the sample of a
choice set.

Two estimation models are used, namely the basic model and the model with socioeconomic
characteristics [34]. The data processing for the two models uses conditional logistic regression.
The basic model employs Alternative Specific Constant (ASC) attribute and is equated as follows:

Vi = ASC + β1species + β2enveduc + β3touristcar + β4charge (1)

where Vi is an individual utility. The extended model using the socioeconomic variables comprises ASC
and socioeconomic characteristics that interact with ASC. The model is stated in the following equation:

Vi = ASC + α1ASC*age + α2ASC*gender + α3ASC*educ + α4ASC*spend + α5ASC*fams
+α6ASC*envico + α7ASC*consorg + α8ASC*usecar + β1species + β2enveduc + β3touristcar + β4charge

(2)

where educ is education level, spend is a proxy of gross income per month (IDR), fams is the number
of family members living at the same house, envico is the respondent’s concern for the environment,
consorg is the involvement in the environmental/conservation organizations, and usecar is the number
of respondents using private cars when visiting BBG.
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After the econometrics model is analyzed, implicit price calculations are then performed to estimate
individual responsiveness to the marginal rates of substitution (MRS) between attribute levels [35].
The formula for calculating the implicit price is as follows:

IP = −
βk

βm
(3)

IP is implicit price obtained from the efficient distribution of non-monetary attributes (βk) divided
by the coefficient of monetary attributes (βm). After an implicit price is obtained, a compensating
surplus (CoS) is calculated to obtain the proposed value/policy offered. Compensating surplus is
estimated by the following formula:

CoS = −
1
βm

(V0 − V1) (4)

where βm is the monetary attribute coefficient, V0 is the coefficient value of the CM regression of the
current conditions (status quo), and V1 is the coefficient value according to the proposed improvement
program scenario [36].
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4. Results

The data on the characteristics of respondents are presented in Table 2. Based on utilization
preferences, most visitors consider BBG the main tourist destination (80.92%). Nearly 90% of visitors
come to BBG for recreation purposes compared to other purposes, such as sports, work, and study or
research (10.14%). Judging from the time of the visit, 80.19% of visits are made during the holidays
and 19.81% of the visits are made on weekdays.

Table 2. Respondent characteristics.

Description Frequency Sample (N = 414) Description Frequency Sample (N = 414)

Gender Profession

Male 175 42.27% Civil servant 35 8.45%

Female 239 57.73% Private company
employee 142 34.30%

Marital Status Entrepreneur 92 22.22%

Married 239 57.73% Other 47 11.35%
Unmarried 175 42.27% Not working 98 23.67%

Age Residence

18–24 127 30.68% DKI Jakarta 89 21.50%
25–40 174 42.03% Bogor City 105 25.36%
41–60 105 25.36% Bogor Regency 96 23.19%
>60 8 1.93% Depok 24 5.80%

Education Tangerang 39 9.42%

High school and lower 238 57.49% Bekasi 22 5.31%
Tertiary education and higher 176 42.51% Other 39 9.42%

Income Main Transport

IDR 0 to IDR 6,000,000 331 79.95% Private car 116 28.02%
IDR 6,000,000 to IDR

12,000,000 61 14.73% Motorcycle 113 27.29%

>IDR 12,000,000 22 5.31% Other 185 44.69%

4.1. Consumer Surplus from TCM

The value of environmental services in the form of recreational value was estimated using TCM
through the consumer surplus approach. Consumer surplus values are obtained from the trip generating
function estimation. The trip generating function is obtained from the results of a trip cost regression,
with the results described in Table 3.

Table 3. Travel cost regression result.

Variable Coefficient Standard Error

travelcost −0.859 * (0.480)
age 0.00484 (0.0135)

gender (1 = male) 0.428 * (0.249)
marital status (1 = unmarriage) −0.328 (0.342)

income −0.0251 (0.0349)
education (1 = higher than high school) −0.509 * (0.264)

_cons 3.673 ** (0.871)
Observations 414

R-squared 0.037
Prob > F 0.01

Standard errors in parentheses * p < 0.1, ** p < 0.01.

The R-squared value of 0.037 signifies that the proportion of the number of visits can be explained
with the variables of travel costs, namely age, marital status, gender, income, and education at the rate of
3.7%. The test results show that the probability of F-stat of 0.01 is significant for α = 10%, which means
that all the independent variables together significantly influence the number of respondents’ visits
to BBG.



Sustainability 2020, 12, 9489 11 of 18

Of the six independent variables obtained by travel costs, the gender and education variables
have a significant effect on the number of visits, while age, status, and income have no significant
effect on the dependent variable. The travelcost variable with a negative sign indicates that every
change in travel costs of IDR one million will cause a decrease in the number of visits to BBG by
0.859 times. The positive variable gender indicates that male respondents have a higher chance to visit
BBG 0.428 times compared to the female ones. Furthermore, the education coefficient with a negative
sign indicates that respondents who have received higher education (above high school) have a lower
probability to visit BBG by 0.509 times compared to those who have a lower education (high school
and below).

Estimation of the trip generation function equation results as follows:

visit = 3.673 - 8.59 × 10−7 travelcost (5)

Utilizing the above equation to simulate hypothetical additional entrance fee scenarios, a consumer
surplus of IDR 582,072 (USD 40.90) per visit is obtained. With the number of BBG visitors in 2018
reaching 1.25 million people, the economic benefits of BBG become IDR 728.8 billion (USD 51.21 million)
per year.

4.2. Attribute Values from CM Analysis

The CM estimation results show both for the basic model as explained in Equation (1) and the
extended model in Equation (2). For attributes that comprise of qualitative measure, the variables need
an effect coding. By providing a base level with code −1 for each new variable, the following results
are obtained:

After using the effect coding in Table 4, the model equation becomes as follows:

Vi = ASC + β1species + β2enveduc1 + β3enveduc2 + β4touristcar1 + β5touristcar2 + β6charge (6)

Table 4. Effect coding for non-linear attributes.

Attribute Variable 1 Variable 2

Level of information and environmental
educational tools and infrastructures enveduc1 enveduc2

Comprehensive 1 0
Good 0 1
Fair −1 −1

The use of private and service car level touristcar1 touristcar2

No private car and free service car 1 0
No private car and charged service car 0 1
Charged private car and charged service

car −1 −1

Of the four regression models, the extended model is considered the best according to the pseudo
R2 value and the number of significant variables. The results of conditional logit regression can be
seen in Table 5. This result represents Model 4 which is taken from the full version of regression results
provided in Appendix A. The overall model is significant with a p-value of 0.0000 and a pseudo R2
of 0.102. The acceptable pseudo R2 values are between 0.1 and 0.4 as suggested by Domencich and
McFadden (1975) [13].
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Table 5. Results of Regression Models with Socioeconomic Factors.

Variable
A Model with Socioeconomic Factors

Detail Coeff. Standard Error MWTP (IDR)

ASC Alternative specific constant 0.618 ** (0.310)

species The number of plant species 0.0000941 (0.0000778)

enveduc1

Dummy variable showing the
increase from good to

comprehensive level in the
information and educational tools

and infrastructures

0.0746 (0.0532)

enveduc2

Dummy variable showing the
increase from fair to good level in
the information and educational

tools and infrastructures

0.0878 * (0.0531) 1301.11

touristcar1
Dummy variable showing the

increase from paid service car to
free service car

0.268 *** (0.0532) 3968.30

touristcar2
Dummy variable showing the
increase from paid private and

service cars to paid service car only
−0.0565 (0.0528)

charge Entrance fee −0.0000675 *** (0.00000854)

aage ASC age interaction −0.0380 *** (0.00395)

agender ASC gender interaction (1 = male) −0.241 *** (0.0899)

aeduc ASC education level interaction (1 =
higher than high school) 0.444 *** (0.0935)

aspend ASC expense interaction 0.0998 ** (0.0464)

afams ASC number of family interaction 0.0237 (0.0278)

aenvico ASC environmental awareness
interaction 0.347 *** (0.0886)

aconsorg
ASC involvement in environmental

conservation organizations
interaction

0.0634 (0.200)

ausecar ASC private car use interaction 0.126 (0.102)

N 3519
pseudo R-square 0.102

chi2 471.6
p 5.71 × 10−91

Standard errors in parentheses * p < 0.1, ** p < 0.05, *** p < 0.01.

The attribute representing the number of plant species (species) shows a positive coefficient number
but is not significant. This implies that most visitors may consider an increase in the number of species
to be part of the botanical garden’s work and it is not appropriate to charge the visitors for this kind of
improvement. Visitors prefer shade, beauty, and freshness of the collection of plants to an increase in
the number of plant species. The respondents in this study aiming at recreation amounted to 89.86%
and only 3.10% of them were aiming at research and study tours. This makes it a reasonable argument,
to such an extent, that the species attribute is not significant. It may imply that the visitors do not
put value for non-use value characteristics, such as biodiversity. Another attribute that indicates a
positive benefit from the visitor’s perspective is the improvement of the information and environmental
education tools and infrastructures from the fair to the good level (enveduc2). Visitors put value on
the moderate improvement (from fair to good level), while they do not perceive a positive value for
significant improvement—from good to comprehensive level (enveduc1). This result highlights the
importance of investing in more useful information and educational tools in the form of digital mobile
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applications (QR code/digitization interpretation boards, digital maps). This improvement seems to
give benefits to the visitor compared to the additional benefit given by the enveduc1 variable, which is
the addition of events and exhibits related to the education environment.

Respondents gave more value to the free service car (touristcar1), which is reasonable because
people like to receive a free service more than a paid service. This reason is strengthened with the
estimation regression result that the change from paid private car and paid service car to just paid
service car with no private car is not significant (touristcar2). Banning private cars from entering
BBG is quite controversial because, based on the results of the interview, some respondents need
a vehicle to carry equipment and consumables during the tour. The interaction of ASC attributes
with the socioeconomic factors—the level of education, income (proxy by expenditure/spending),
and environmental awareness—show positive and significant signs as expected, meaning that as
those variables increase, people tend to perceive a positive benefit of the improvement of the BBG.
The reverse happens for age—the older the visitor, the fewer benefits he/she gets from the improvement
of BBG. As for gender, females seem more appreciative of the BBG improvement than males.

ASC in the extended model shows a significant and positive number. This implies that in
general, the respondents are willing to choose the alternatives that improve the BBG. This also implies
that socioeconomic factors, such as income, education level, and environmental awareness, have a
significant impact on the option for improving BBG. The respondents support the improvement of
the BBG through information and environmental educational tools and infrastructures but not by
increasing the number of plants.

4.3. Economic Value from Environmental Quality Improvement Scenarios

The marginal WTP values presented in Table 5 can be interpreted as follows: (1) For the information
and environmental educational tools and infrastructures attributes (enveduc2), respondents are generally
willing to pay an additional entrance fee of IDR 1301 (USD 0.09) from fair (status-quo) to good level
condition; (2) For the attribute of private and service car policy (touristcar1), respondents, in general,
are willing to pay an additional ticket price of IDR 3968 (USD 0.28), from a paid service car to a free
service car.

A set of attribute levels that can be taken by BBG as a policy target are (1) to increase the attributes
of information and environmental educational tools and infrastructures from fair to good (enveduc2)
and (2) to make paid service cars free (touristcar1). This policy scenario will generate the highest
compensating surplus value of IDR 19,704 (USD 1.38). Considering that the number of BBG visits in
2018 amounted to 1.25 million visitors, we can obtain an estimate of economic benefit generated from
the BBG recreational and ecological value of IDR 24.67 billion (USD 1.73 million) per year.

The recommendation for policy alternatives taken by BBG is to improve two things: information
and environmental educational tools and infrastructures and giving free service cars to the visitors.
This will create the need to increase the entrance fee by IDR 5269 (USD 0.37), which will make the
entrance fee become IDR 20,629 (USD 1.45), adding the first value with the current entrance fee of
IDR 15,000.

5. Discussion

From the TCM, we can draw an estimated value of IDR 582,072 (USD 40.90) per visit or IDR
728.8 billion (USD 51.2 million) per year, assuming the total visitors counted as 1,252,122 in 2018.
This value represents the recreational value of BBG given the current situation and status quo service
level condition. From the CM method, the value of improvement of BBG is estimated at IDR 19,704
(USD 1.38) per visitor, which creates a total value of IDR 24.67 billion (USD 1.73 million) in a year.
The potential additional revenue from the increase in the entrance fee can be utilized for improvement
in the facilities of the site and the biodiversity feature of the BBG. Combining both aspects emphasizes
the co-benefit features which will ensure the sustainability of the ecosystem service provision in terms
of recreational value and biodiversity value.
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Compared to the other three studies, the result of recreational value revealed by the TCM is
in the range of values of other studies. For example, a study by [17] estimates a value of USD 39
per visit or a total benefit in terms of consumer surplus of USD 194 million for three Australian
botanical gardens in Canberra, Melbourne, and Sydney. Another study by [16] is on the recreation
value of the Government Botanic Garden (GBG), the Nilgiris District, India, using the TCM. The value
created is INR 4000 (USD 59.64) per visit and the total consumer surplus value was INR 11.757 billion
(USD 175.29 million) in 2015. The study in Bangladesh [18] revealed a much lower value of USD0.955
per visitor and the yearly consumer surplus is USD 593,634. Another beach recreational value in
Bangladesh [15] using the TCM shows a very low value of BDT 15 (USD 0.18) per visitor or more
than BDT 6,750,000 (USD 79,882) around the year. The variation in values among sites in different
regions must be evaluated by considering variables such as income, inflation adjustment because of
different periods of study, and the specific characteristics or services of the botanical gardens in the
respective sites.

Researchers utilizing CM, including the one by [14], identify the use value of potential structural
improvements at the university arboretum. Five potential attributes selected are expected to be a
source of income for the arboretum, with one monetary attribute in the form of a monthly parking
permit. The results showed the biggest positive WTP was for the construction of a pollinating garden
with a value of USD 3.65 per user per month. Controversial attributes for the surrounding community
are vending machines and perimeter fences. These results provide input to the arboretum authorities
to make decisions based on funding and infrastructure that are most aligned with public values [14].
This is also a consideration that in managing BBG, there must be a balance in the economic, social,
and environmental interests of the stakeholders in accordance with the sustainability framework.

The originality of this study was translated in the use of two methods in estimating the value of
BBG, which created not only a recreational value but also the possibility of capturing value of BBG
improvement. Another thing is the construction of the attributes in the CM method is very site-specific,
showing that different botanical gardens have different dominant attributes perceived by the visitor.
This study also added to the limited literature on the value of BBG, particularly in Indonesia.

It has to be noted that the ecosystem services estimated in this study only cover recreational value
as use value and not non-use value as another service provided by BBG. In this case, not all values in
the TEV framework [20,21,23] are included. Looking at the importance of BBG to serve biodiversity,
it is important to consider other values in further study. Regarding the attributes assigned in this study,
capturing more detail attributes will be interesting, such as instead of putting the number of species,
we can also list the rare species of plants. The use of local visitors as the basis for estimating the value
of BBG could be underestimated since there is a possibility to capture the value of BBG from other
groups, such as foreign visitors and visitors for research and educational purposes.

6. Conclusions

Botanical gardens are one of the man-made ways to conserve biodiversity and connect it with
the society. One of the connection efforts is recreation. This study calculates the economic benefits
of recreational service provided by BBG from the perspective of visitors. The result shows that the
consumer surplus value of BBG visitors is estimated at IDR 582,072 (USD 40.90) per visit and the total
value of benefits obtained is IDR 728.8 billion (USD 51.21 million) per year. As the total economic
benefits gained by visitors are huge, the BBG’s authority should review the current entrance fee and
set a higher target for improving the environmental services. The potential increase in the entrance
fee is IDR 5269 (USD 0.37) or a 35% increase in the current entrance fee (IDR 15,000). With the new
entrance fee, the BBG authority has a potential revenue of IDR 25.83 billion (USD 1.81 million) per year,
15.80% higher than the current entrance fee revenue.

Visitors’ marginal WTP for the improvement of BBG can be obtained from the CM results that
estimate the compensating surplus value of IDR 19,704 (USD 1.38), generated from the improvement
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of information and environmental educational tools and infrastructures attribute and the provision of
free service cars in the BBG.

In the short term, the BBG should impose a high charge for a private car entering the site
before banning private car entrance. This, hopefully, can incentivize other environmentally friendly
transportation modes, such as internal service cars or bicycles. The management can buy time until
they have the capacity to provide free service cars and other supporting infrastructures, such as parking
lots outside BBG and shelters inside BBG.

In terms of the environmental education function, the BBG authority should improve the quality
and quantity of information facilities. Digitalization of information (for example, QR code application)
on interpretation boards, enrichment of plantation content, and environmental education in mobile
applications have been initiated. They should also improve flora tour services and tour guides,
especially the provision of tour guides in each tour car.

This study elaborates more on the recreational value of BBG from the visitors’ point of view.
Although the study has tried to include the ecological function in terms of several plants, the visitors
do not put a value on biodiversity-related concerns. Further examinations must be taken to explore
the value of biodiversity as the main function of BBG to protect them. The most relevant users are
researchers. We believe that the benefit of biodiversity can be classified as a public good. Because of
that, the policymaker can consider supporting BBG, particularly with funding to give BBG a larger
capacity to protect biodiversity for better BBG sustainability.

We noted several points that make this study useful for the improvement of botanical gardens.
First, the administrator of the botanical garden can use the opportunity to improve the management of
the botanical garden by identifying the potential of increasing entrance fees through the estimation of
the WTP of the visitors to the garden. Moreover, which features should be improved by the authority
of botanical garden can be found through the estimation of WTP of each attribute of the garden,
where one shows a significant value. One of the methods to reveal the relevant attributes is the CM
method that we used in this study.

Second, the ability of the botanical garden to provide ecosystem services continuously and
sustainably depends on the resources they had, and one of them is the budget that comes from the
revenue of the botanical garden. This can be relevant to most botanical gardens that are managed by
the government, which depend mostly on the government budget, which, in some cases, is limited,
such as in developing countries. A limited budget can reduce the ability of the management to provide
many services, not only facilities but also ecological functions, such as biodiversity that the botanical
garden provides.

Third, we have conducted an exercise for certain attributes of botanical garden in this study and it
might be relevant to similar botanical gardens around the world. However, for carefully adapting
the attributes to other botanical garden sites, further assessment needs to be done to incorporate
site-specific characteristics of each site.

The study results are not only relevant to the BBG but also for botanical gardens in general.
Improvement in managing botanical gardens in line with the International Agenda for Botanic Gardens
in Conservation will contribute to the achievement of the Global Strategy for Plant Conservation
(GSPC) target.
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Appendix A

Variable
Model 1 Model 2 Model 3 Model 4

Coeff. Standard Error Coeff. Standard Error Coeff. Standard Error Coeff. Standard Error

asc −0.192 (0.153) 0.615 ** (0.309) −0.193 (0.154) 0.618 ** (0.310)
species 0.0000804 (0.0000746) 0.0000959 (0.0000766) 0.0000762 (0.0000758) 0.0000941 (0.0000778)

enveduc 0.109 ** (0.0465) 0.119 ** (0.0477)
touristcar 0.225 *** (0.0459) 0.235 *** (0.0472)

charge −0.0000628 *** (0.00000822) −0.0000674 *** (0.00000853) −0.0000629 *** (0.00000822) −0.0000675 *** (0.00000854)
aage −0.0380 *** (0.00395) −0.0380 *** (0.00395)

agender −0.239 *** (0.0899) −0.241 *** (0.0899)
aeduc 0.438 *** (0.0934) 0.444 *** (0.0935)
aspend 0.0994 ** (0.0464) 0.0998** (0.0464)
afams 0.0233 (0.0278) 0.0237 (0.0278)

aenvico 0.346 *** (0.0886) 0.347 *** (0.0886)
aconsorg 0.0652 (0.200) 0.0634 (0.200)
ausecar 0.133 (0.102) 0.126 (0.102)

enveduc1 0.0727 (0.0519) 0.0746 (0.0532)
enveduc2 0.0690 (0.0517) 0.0878* (0.0531)

touristcar1 0.254 *** (0.0518) 0.268 *** (0.0532)
touristcar2 −0.0531 (0.0515) −0.0565 (0.0528)

N 3519 3519 3519 3519
pseudo R-sq 0.066 0.102 0.066 0.102

chi2 302.4 467.7 305.3 471.6
p 2.98 × 10−63 1.05 × 10−91 4.55 × 10−62 5.71 × 10−91

Standard errors in parentheses
** p < 0.05, *** p < 0.01.
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