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Willingness to Pay for Green Areas Attributes of Users in Bangkok
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Abstract:  Green area is an important factor determining the quality of life of urban people. This
research aims to analyze the satisfaction and willingness to pay of urban users for the attributes of green
areas in Bangkok. Primary data were collected using questionnaires in interviews with green area users,
consisting of 300 samples. Data were analyzed by choice modelling technique. The results showed that
most of the users wanted more fast-growth trees. The users focused on green areas with tree-labeling,
special zones and environmental learning centers. After improving the above attributes, it was found that
they were willing to pay 29.45 baht/person/time to visit the green area. In addition, when increasing shade
trees, they were more satisfied and were willing to pay 6.5 baht for a 4-acre increase in the area of shade
trees. Therefore, relevant government agencies, the Park bureau and the Environment bureau should
consider planting more fast-growing trees to provide a larger green area. Moreover, increasing the area of
shade trees, putting up tree-labels with a description of their attributes, enhancing the environmental
learning center and special zones, such as an herbal zone, are suggested for the improvement of quality
of life for urban people in Bangkok.
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Table1l. The different attributes and levels of the green area, defined in the choice set of

questionnaires.

Attribute Levels of attribute
Site of green area (SITE) — 15Rai
- 25 Rai
- 50 Rai
Shaded tree (TREE): shrub (SHRUB): recreation - 20:70: 10
area or building - 50: 20: 30
- 60:30:10
Special zone (ZONE) —  Without special zone
(i.e. Herbal zone and Rare Species zone) —  With special zone (PZ)
Tree-label (LAB) - Without tree-label
Description of the plant characteristics —  With tree-label (HL)
Environmental learning center (STU) —  Without environmental learning center

—  With environmental learning center (HS)

Service charge (CHA) - 0Obaht/person/time to visit the green area
— 5 baht/person/time to visit the green area

— 10 baht/person/time to visit the green area

Note: The bold attribute level is the base level

lsiideniia 2

-
NNLaDN

20 : 70 : 10

¢l e

60 : 30 : 10
SR

Figure 1 Example card alternative set
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Table 2. Results of the choice model for the green area preference of urban users in Bangkok,

2017
Attribute
Coefficient z
Selected alternatives Optout,) -1.685313™ -5.39
Site of green area (SITE)) -0.0221216M™ -1.11
Shaded tree area (TREE*SITE) 0.0628447" 2.38
Shrub area (SHRUB*SITE,) -0.010024 -0.48
With special zone (PZ) 0.8856395™ 6.34
With tree-label (HL,) 1.247999™ 8.33
With Environmental learning center (HS) 0.7258552™" 5.41
Service charge (CHA) -0.0970997" -5.18
Log likelihood -1021.0085
LR chi2 (8) 146.75
Prob>chi2 0.0000

Note: ~indicating the coefficients of the variables were statistically significant at the confidence level

of 99 percent

" indicating the coefficients of the variables were statistically significant at the confidence level

of 95 percent

s indicating the coefficients of the variables were not statistically significant
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Table 3. Willingness to pay for the green area attributes in Bangkok, 2017
attribute Levels of attribute WTP
1. Tree-label (LAB) - With tree-label (HL) 12.85

baht/person/time

2. Special zone (ZONE)

- With special zone (PZ)

9.12 baht/person/time

3. Environmental learning center STU)

- With Environmental learning
center (HS)

7.48 baht/person/time

4. Area of shaded Trees

- more shaded trees area 0.65

(TREE*SITE) Baht/Rai
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Abstract: Green area is an important factor determining the quality of life of urban people. This
research aims to analyze the satisfaction and willingness to pay of urban users for the attributes of green
areas in Bangkok. Primary data were collected using questionnaires in interviews with green area users,
consisting of 300 samples. Data were analyzed by choice modelling technique. The results showed that
most of the users wanted more fast-growth trees. The users focused on green areas with tree-labeling,
special zones and environmental learning centers. After improving the above attributes, it was found that
they were willing to pay 29.45 baht/person/time to visit the green area. In addition, when increasing shade
trees, they were more satisfied and were willing to pay 6.5 baht for a 4-acre increase in the area of shade
trees. Therefore, relevant government agencies, the Park bureau and the Environment bureau should
consider planting more fast-growing trees to provide a larger green area. Moreover, increasing the area of
shade trees, putting up tree-labels with a description of their attributes, enhancing the environmental
learning center and special zones, such as an herbal zone, are suggested for the improvement of quality
of life for urban people in Bangkok.

Keywords: Green areas, choice model, willingness to pay, Bangkok
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Introduction

Bangkok, the capital of Thailand, can be
considered the center of all forms of progress.
This progress is like a two-edged sword, which
has both good and bad sides. When there is
progress, there must also be deterioration.
Natural resources are constantly deteriorating,
because humans use many natural resources to
meet the needs of production, industry and other
activities (Phoochinda and Tengsakul, 2016).
There are many works of research that indicate
that green areas are important for the health of
urban people, because these public spaces have
benefits for both the mental and physical health
conditions of community members. Green urban
spaces provide urban dwellers with alternatives
for rest, relaxation and exercise in free time
(Boonyanusith and Shiann-Far, 2014).

The green spaces of Bangkok comprise
an area of 3.3 square meters per person. The
green spaces that exist are covered by trees that
are planted and managed, not all are large trees
that are utilized or serve as the lungs of the city,
which have different processes in their
ecological function. Green spaces should have
large trees as their main element, because large
upright trees can enhance environmental value
better than smaller trees and shrubs
(Ngernsaengsaruay, 2014). Moreover, green
spaces classified as public parks often lack

public relations and upkeep, indicating both

environment and management issues (Yasai
and Tangkittipaporn, 2014). The result is that the
attributes of some green areas are not as
effective as they should be. Green space is
therefore an important aspect of management
that aims to achieve tree cover that is
appropriate for urban areas. Policies should be
established to provide quality of life to the
people, with public parks that, and support the
participation of people in the development
planning of their communities (Chainad and
Suvarnajata, 2016). Thus, efforts to manage
green spaces are important as they have
positive impact on the urban environment,
creating a sustainable atmosphere that is cool
and livable and promoting the health of urban
dwellers (Ruthirako, 2016).

The issues discussed above show how
green spaces are important to the lives of urban
dwellers. However, for a variety of reasons,
increasing the area of green spaces is not an
easy matter, even though there is much
potential for the development and improvement
of green spaces to bring them more into line with
the demands of the people. Therefore, it is
important to conduct research into the attributes
of green spaces that are in demand from the
perspective of the people. This will also help
answer important questions about how the
limited green spaces that exist can provide the
most benefit and be effective for communities.

The current research is a study in the attributes
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of green spaces, and peoples’ satisfaction and
willingness to pay for green spaces. It is hoped
that the findings will be of use to decision
makers in relevant agencies, providing
information in the consideration of how green
spaces can be more appropriate and responsive
to the needs of society in the future. The
objective of this research is to assess the current
situation and management of green spaces in
Bangkok, as well as analyze peoples’
satisfaction and willingness to pay in relation to
the attributes of green spaces in Bangkok

metropolitan area.

Materials and Methods

Data collection

The data used in this research can be
divided into two types: secondary data that was
obtained from documents and reports from a
number of relevant agencies, as well as
technical reports and academic theses
researching green spaces; primary data
concerning the types and level of attributes of
green spaces, collected through interviews with
the sample group, including both consumers of
services in green spaces and officials involved in
their management in Bangkok. Questionnaires
were also used in fieldwork, which was
conducted over a period of October 2016 to June
2017.

1. Sample group and size of sample:
Interview questionnaires were used with groups
of green space users living in Bangkok. Three
hundred questionnaires were administered,

which is the lowest acceptable number for the

choice modelling technique applied (Rose and
Bliemer, 2013). The process used is as follows:

Step One: Selection of Green Space
Type

This research was concerned with
public parks, and selected the main public parks
of Bangkok. The thirty main public parks of
Bangkok were then divided into seven types,
consisting of small parks, Vvillage parks,
community parks, regional parks, district parks,
specific street parks and road-side parks (The
Bangkok Metropolitan Administration, 2017).

Step Two: Select Spaces

The research selected community and
village parks because they are the most
numerous among the main public parks of
Bangkok and have areas that are close to each
other. Also, they were chosen because they are
the green spaces that have the largest number
of users. Samples from six village parks and six
community parks were chosen with quota
sampling, with the total sample divided into
equal groups of 25 samples.

2. Tools used in the research: The
research used questionnaires that were created
from data collected from secondary sources and
from data collected, consisting of information on
behavior in green space use, choice modeling
and socio-economic data of the respondents.

The creation of the questionnaire for
choice modeling began with identification of the
type of attribute and level of attribute of green
spaces. This was derived from checking of
preliminary research documents and interviews
with experts in the field. The attributes were

obtained from the information and
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recommendations of the Office of Public Parks
regarding the needs of the public in the following
five years, and are common to all public parks
(Table 1).

For each attribute, the level at the site
was 5.93, 9.88 and 19.77 Acre The ratio of large
trees to shrub per area for recreation or buildings
was 20:70:10: 50:20:30 and 60:30:10. The zone
attributes had an attribute level of with or
without special zoning. The tree identification
label (LAB) attribute had an attribute level of
with or without. The environmental learning
center (STU) attribute had an attribute level of
with or without. The service charge attribute had
an attribute level of 0, 5 or 10 baht per person per

time to visit.

Table 1.

questionnaires.

Next, the alternatives were identified. If
it was necessary to analyze the variable as
affecting the level of satisfaction, the entire
variable was combined. In this research, a total
of sixteen alternatives were identified with
choice set so that they could be used in the
interviews. Each alternative consisted of three
options, with the first two options coming from
orthogonal factorial design and the third option
coming from Opt-Out selection for users that
were not satisfied with the first two options
(Figure 1). From the 16 options, 8 alternatives
could be constructed. From all 8 alternatives,
two forms for the interview answers were
created, A and B. For each group, 150 of each

form were used.

The different attributes and levels of the green area, defined in the choice set of

Attribute

Levels of attribute

Site of green area (SITE)

5.93 Acre
19.77 Acre

Shaded tree (TREE): shrub (SHRUB): recreation

area or building

20:70:10
50:20: 30
60:30:10

Special zone (ZONE)

(i.e. Herbal zone and Rare Species zone)

Without special zone
With special zone (PZ)

Tree-label (LAB)

Description of the plant characteristics

Without tree-label
With tree-label (HL)

Environmental learning center (STU)

Without environmental learning center

With environmental learning center (HS)

Service charge (CHA)

0 baht/person/time to visit the green area
5 baht/person/time to visit the green area

10 baht/person/time to visit the green area

Note: The bold attribute level is the base level
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Figure 1 Example card alternative set

3. Data analysis: Primary data from
interviews with users and official was used in the
the

questionnaire about use of green spaces, which

analysis, including preliminary  data
generated percentage and frequency. Moreover,
satisfaction and willingness to pay for green
spaces in Bangkok were analyzed using choice

modelling as part of the questionnaire.

Vi = Xy BuXu + 6P

V

Estimation of willingness to pay when
there is a change in quality or quantity of product
was conducted with choice modelling. This can
be found from the ratio of the coefficient value of
the target attribute (g )and the coefficient of

MWTP, =

Be

8

@)

The analysis of choice modelling data in
evaluating the attribute and satisfaction of users
used mixed logit, and estimated the parameter
value with simulated maximum likelihood (Train,
2009)
analysis (Vi) (Holmes and Adamowicz, 2003) of

in function and indirect advantage

green space users, calculated with Formula 1.

1

. = B,OPTOUT, + B,SITE, + B,TREE*SITE, + B,SHRUB*SITE, + 8,PZ + B HL+ BHS + & CHA,

the (). The value obtained was the marginal
willingness to pay (MWTP) or implicit price of
the attribute (Hanemann, 1984), as indicated in

Formula 3.

3)
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Results

The research on the socio-economic
situation of the users of green space in Bangkok
found that most were female, with average age
of 32, average level of education at bachelor's
degree, single, were students and had an
average monthly income ranging from less than
306 $ to 611 $. The average number of
household members for the sample was four.
The results for the research objectives are
summarized below.

1. Situation and management of green
spaces

With regards to the behavior of green
space users in Bangkok, most travel to public
parks using public transit. The distance from
residence to green space is approximately 5-10
km, with a travel time of 10-30 minutes.
Entrance fees for green spaces are 11-50 baht
per visit. The reason for choosing to use green
spaces was the health benefits, and the most
popular activity is walking. The frequency of
visits averaged at 1-2 times per month, and the
most popular time for visits is 4:00-6:00 pm. The
average usage time per visit was 1-2 hours.
Most green space users preferred that slow-
growing and shade-giving trees were planted.
Most believed that tree planting would be best
to increase shady area for rest and relaxation.
Most people were of the opinion that large trees
would help these areas by making them cooler
and more comfortable, which is important as
they visit the parks in order to rest and relax.
They also believed that the areas should be

improved so that they are in line with the rest

and relaxation activities that users desire when
they visit parks.
2. Satisfaction and willingness to pay by
desired attribute of green space in Bangkok
Analysis of indirect advantage function
of the green space user sample group (Table 2)
found that most of the variables were
statistically ~ significant at 99% level of
confidence, including increasing special zones
(P2), providing tree labels (HL), presence of
environmental learning centers (HS), and
service charges (CHA). The alternative in which
the user did not prefer the option (Opt-Out),
aside from the large tree attribute (TREE*SITE),
had statistical significance at a 95% level of
confidence. Only the size of area (SITE) attribute
and the presence of shrubs (SHRUB*SITE)
attribute were not statistically significant. This
can be explained by the attribute level of special
zones (PZ), tree labels (HL), environmental
learning center (HS) and increased shade trees
per acre (TREE*SITE), which increased the
advantage for the users. The tree label attribute
provided the most advantage for users of green
spaces. The lack of statistical significance for the
size of site (SITE) and presence of shrubs
(SHRUB*SITE) attributes means that they do
not affect advantage of the user sample group.
Users of green space obtained lower advantage
when the service charge increased, indicating
the relationship of the service charge (CHA)
attribute in the analysis. which is in line with

demand theory.
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Table 2. Results of the choice model for the green area preference of urban users in Bangkok, 2017
Attribute
Coefficient z

Selected alternatives Optout) -1.685313™ -5.39
Site of green area (SITE) -0.0221216™ -1.11
Shaded tree area (TREE*SITE) 0.0628447" 2.38
Shrub area (SHRUB*SITE) -0.010024" -0.48
With special zone (PZ) 0.8856395™ 6.34
With tree-label (HL) 1.247999™ 8.33
With Environmental learning center (HS)) 0.7258552" 541
Service charge (CHA) -0.0970997" -5.18
Log likelihood -1021.0085
LR chi2 (8) 146.75
Prob>chi2 0.0000

Note:  ~indicating the coefficients of the variables were statistically significant at the confidence level

of 99 percent

of 95 percent

¥s indicating the coefficients of the variables

Coefficient values from the indirect
advantage function formula for the various
variables can be used to find the attribute value
at a certain level. That is, the willingness to pay
or the implicit price of that attribute level. The

implicit price of the tree label attribute was 0.39

indicating the coefficients of the variables were statistically significant at the confidence level

were not statistically significant

$ per person per time, while the increased
special zone attribute was 9.12 baht per person
per time, the environment learning center
attribute was 0.23 $ per person per time and the
increased shade tree per acre attribute was 0.02
$ per 0.40 acre (Table 3).

Table 3. Willingness to pay for the green area attributes in Bangkok, 2017
attribute Levels of attribute WTP

1. Tree-label (LAB) - With tree-label (HL) 12.85 baht/person/time

2. Special zone ZONE) - With special zone (PZ) 9.12 baht/person/time

3. Environmental learning centerSTU) - With Environmental learning center 7.48 baht/person/time
(HS)

4. Area of shaded Trees - more shaded trees area 0.65/0.39
(TREE*SITE) Baht/Acre

The variation observed in many Thus, users prefer to have improvements made

attributes and levels is because greenest spaces
typically do not have tree labels, environment

learning centers or increased special zones.

to green zones, in terms of tree labels,
environmental learning centers and increased

special zones.
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The marginal willing to pay of users is
29.45 baht per person per visit to a green space
for the improvements mentioned. If there is a
desire for increase in shade trees, for example a
3.95 acre increase in shade tree area, users are
willing to pay 6.50 additional baht.

In addition to the findings regarding the
area of green spaces, users had other opinions
about how green spaces could be improved. For
example, cleanliness in the green space,
availability of public utilities, sufficient parking,
walking surfaces, sufficient sitting areas,
attitude of staff, enforcement of rules, exercise
and picnic equipment rental facilities, as well as
rental lockers for bags, could all be areas of

improvement to increase utility for users.
Discussion

The attributes of green spaces
identified in the interviews included sized of
area, ratio of shade trees to small trees or shrubs
on recreation or building area, special zones, tree
labels, environment learning centers and service
charges. Some of these attributes are in line with
the research of De la Barrera et al. (2016), which
found that indicators in the consideration of the
quality of green spaces depend on size,
appearance and vegetation cover. This research
found that the type and ratio of vegetation cover
affect the satisfaction of users, as users are
more satisfied with increasing large, shade trees
rather than small trees or shrubs. This may be
because the level of attribute for area was not
significantly different and did not affect users’
preferences. The desire for increased large trees
follows the findings of Jennings et al. (2016),

who found that in the future, sample groups will
want larger trees planted, as well as efforts to
plant trees in district public parks to enhance
species richness and tree density. These points
agree with each other, as they are useful
information for planners at the district level, as
well as landscape designers, because they offer
clear ideas of what the public wants in terms of
tree management. The information should be
useful in the design of new public parks, and
increase the value of existing parks.

With regards to willingness to pay of
users, it was found that they were willing to pay
forimprovements or changes that would involve
tree labels, increase special zones and construct
environmental learning centers. The willingness
to pay was quantified at 0.90 $ per person per
time. Moreover, willingness to pay for increase of
area under large trees was 0.02 $ per 0.40 acre.
Officials could use this estimate as a basis for
calculating green space service or entrance
charges. This is supported by the research of
Song et al. (2014), who found that 81.4% of
people surveyed answered that they would be
willing to pay for conservation of green urban
spaces, at levels of willingness to pay that were
higher than the current service fees. These
results can assist planning and conservation of
green spaces in urban areas.

Users of Bangkok green space users
would like to see their green areas developed
into places where people can both learn and
relax at the same time, through the attributes of
tree labels, environmental learning centers and
special zones. The research of the Office of the

Education Council (2005) recommends that
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green spaces should have areas for life-long
learning, through technical support establishing
an agency that would promote this development
in the future. Furthermore, green spaces should
be developed into community learning areas,

supported by life-long learning networks.

Conclusion

Green spaces are one indicator of
quality of life of urban dwellers. This research
found that change in the attribute levels
indicated that originally public parks did not
usually have tree labels, environmental learning
centers, special zones or service fee collection.
Shifting to a situation in which these attributes
are present in green spaces increases
satisfaction and advantage for the users. In
particular, setting up tree labels that explain the
details of each tree species is the attribute that
showed the highest willingness to pay.
Willingness to pay was equal to 0.90 $ per
person per time. Increasing large shade trees
would increase satisfaction and advantage, as
well. Users had a willingness to pay for this

change amounting to 0.20 $ for 3.95369 acre.
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