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ABSTRACT

This study purposed to identify urban street-side greenery’s effect on
people's preferences towards streets in Malang town, Indonesia. Nine
samples of streets were randomly selected based on greenery conditions
and street typologies. Thirty participants for each street systematically
selected came to a total of 270 respondents. The research instrument was
a questionnaire with photos of the nine streets as stimuli to explore
people's preferences towards street-side greenery based on six street
greenery variables and two street conditions using multiple rating scales.
The data analyses employed a descriptive statistic to determine people's
preferences and multiple regression analysis to identify street greenery
attributes that influence people's visual preference of the street. The
results show that all street greenery attributes significantly influence

people's preferences (p < .05). As a whole, street-side greenery attributes,
i.e.,, plant height, green street median, vegetation arrangement, the
distance between trees, tree and vegetation species, and the number of
trees, determine around 17.2% of urban street visual preferences. Among
those street greenery qualities, the number of trees, vegetation
arrangement, and green street median existence have the most influence
on people's visual preferences. However, other than street greenery
attributes, the street conditions (i.e., street width and the sidewalk width)
significantly contribute to people's preference. It accounts for around
49.4% of the visual preference of the street.

This is an open access article under the CC-BY-SA license.

1. Introduction

Various cities in many parts of the world experience the same development problem that changes
their land use. There is some land use transformation from natural and agricultural areas into built
areas. Construction of urban facilities and infrastructure to accommodate development needs often
sacrifice the quality of open space and the environment. Due to population growth, city development
increases land demand, while residents suffer from air pollution, noise pollution, and a lack of green
space (Choumert [1]). In response to this situation, previous studies showed the growth of green
facilities' importance for choosing a living environment (Chiesura [2]; Jim [3]; Choumert [1]; Ye et

al. [4]).

Urban greenery has long been recognized for its role in improving environmental and aesthetic
conditions in urban environments (Jim & Shan [5]; Ye et al. [4]). It is generally known that green
space has a positive impact on the environment. At the macro scale, the main factors that influence
climate are solar radiation (Henderson-Seller & McGuffie [6]; Hien & Jusuf [7]). Meanwhile, the built
environment and its surroundings at the micro-scale, especially buildings and vegetation, affect the
earth's surface solar radiation.
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The benefits of street vegetation for urban dwellers have received much attention (Todorova et al.
[8]). As an essential element in urban planning, green space plays a crucial role in the sustainability
of a city (Chiesura [2]; Jim [3]; Choumert [1]). Attention to the sustainability of a city and the quality
of life has led to increasing demand for green facilities on a daily basis (Ye et al. [4]; Long & Ye [9]).
Green space provides countless benefits for the community, such as facilities for recreational
activities, ecological functions, public health, and a healthy environment (Bolund & Hunhammar [10];
Choumert [1]; Li et al. [11]; Tzoulas et al. [12]).

Green space plays an essential role in human health. Previous studies show a positive relationship
between health and green space (Lu et al. [13]; Takano et al. [14]; Tzoulas et al. [12]; de Vries et al.
[15]). Urban green space can reduce air pollution and urban heat (Whitford et al. [16]). Besides that,
green space can also attract people to spend more time outside the home to stimulate physical activity
(Luetal. [13]).

As a natural element, green space also plays a vital role in social health, such as its attachment. It
plays an essential role in social interaction in the urban environment (Tzoulas et al. [12]). Conversely,
green space that is perceived to be too dense, enclose, or not adequately maintained can also increase
the community's sense of insecurity (Taylor et al. [17]). Thus, green spaces' benefits are conditional
and cannot be generalized because they depend on green space configuration and the people who use
them.

This situation makes policymakers, architects, and urban planners increasingly understand the
importance of greenery in cities' regeneration (White & Gatersleben [18]). However, urban planning
practice rarely considered the quality of visual street greenery (Ye et al. [4]). Although urban design
quality is considered necessary in determining people's preferences (Ernawati et al. [19]), urban
streetside greenery has not received special attention. Previous studies have shown that natural scenery
is usually preferred and valued as more beautiful than artificial scenery or the built environment. The
integration of natural elements in urban areas can also improve people's perception of the area.

Although the benefits of street greenery are numerous, aspects of greenery's visual or aesthetic
amenity have received less attention (Long & Liu [20]). Literature studies show the critical role of
visible street greenery in improving the quality of one's experience in urban areas. Many researchers
conducted various studies to examine street greenery's contribution to people's lives and comfort in
walking (Ye et al. [4]; Ernawati [21]). The results of previous studies showed that street greenery
could help increase public appreciation of the aesthetics of the urban environment (Camaeho-
Cervantes et al. [22]; Ye etal. [4]). In the past two decades, many studies examine people's preferences
for green space. The results of previous studies indicate that urban greenery increases the perceived
quality of life in residential areas and can increase security (Taylor et al. [17]). Some studies also show
the importance of utilizing environment aesthetic benefits by arranging vegetation in road corridors
in urban areas and other areas that are easily accessible to urban residents (Barau [23]; Lee & Kim
[24]; Ye et al. [4]). However, those various studies of people preferences toward tree planting and
urban street landscape have been conducted in North America (e.g., Hitchmough & Bonugli [25];
Kaplan & Kaplan [26]; McPherson et al. [27]; Schroeder & Cannon [28]; Sommer & Sommer [29];
Thaiutsa et al. [30]). The studies that conducted cross-national are limited in number (Sommer &
Summit [31]; Sommer [32]). Those studies revealed that respondents give high value to the urban
green space. The evaluations were based on functional, ecological, social, and psychological attributes
(Hitchmough & Bonugli [25]; Sheets & Manzer [33]).

In contrast, in cities in the UK with relatively cold summer climates, the shadows formed by trees
are judged by some respondents to be negative attributes. The result of that study means that
community support for tree planting in those cities is based more on aesthetic-psychological values
than functional values (Hitchmough & Bonugli [25]). This situation also shows that people from
different nationalities appreciate green spaces differently. Similar studies in developing countries such
as Indonesia are still very limited in number. Because of this, this research means to fill this gap.

In Malang, a small city in the Eastern part of Java Island Indonesia, this situation is quite alarming.
The town failed to fulfill the Indonesia Spatial Planning Law requirement to have urban green space
covered for 30% of its area. The city only has green space for around 8% of the total city area.

Ernawati. (The influence of urban street-side...)



ISSN 2829-4998 Applied Engineering and Technology 123
Vol. 1, No. 3, December 2022, pp. 121-130

Streets are the main city infrastructures that function to accommodate the city's circulation for
vehicles and pedestrians. Streets are the most popular settings for walking, biking, and physically
active activities (Rosenberg et al. [34]; Lu et al. [13]). The urban green space arrangement that can be
accessed directly by the community and improved quickly is the street-side greenery in neighborhood
areas. Unfortunately, some literature reviews show that street greenery received less attention in
studies than public space like parks (Kaczynski and Henderson [35]; Lachowycz & Jones [36]; Lu et
al. [13]).

Thus, structuring a street's green space that is effective and following the community's conditions
requires local community involvement (Shan [37]). Planning and redesigning the street-side greenery
as green space in Malang city should involve local people as the street users. Some theories explain
human preferences for vegetation. Sommer and Summit [38] reveal that empirical studies of trees'
preferences are very consistent. A large number of studies in environmental aesthetics indicated this
situation. Community preferences in structuring street-side greenery play an essential role in forming
people's attitudes towards the street-side greenery's visual quality. Understanding the green system's
characteristics that affect people's preferences is still very much needed. Based on the theory obtained
from a general pattern of human preferences, researchers must be aware of differences in social norms
and expectations that affect people's response to street trees (William [39]). Cultural or ethnic
differences also appear to be the most significant factors concerning these expectations (Fraser &
Kenney [40]). Therefore, it is necessary to study people's preferences for street-side greenery cross
nationals such as in Indonesia.

2. Method

The research applied a quantitative approach to explore people's visual preference towards the
streetside greenery in the Town of Malang, Indonesia. Nine samples of streets were chosen randomly
according to the type of road and the street greenery coverage. There were 270 respondents
participated in this study. Respondents were selected systematically from residents of the nine streets'
samples. For each street, the researcher selected thirty residents as respondents, consisting of 15
respondents for each street side. Respondents were selected based on building units so that only one
respondent took for each house/building. The selection of houses is carried out systematically from
end to end of each street, between odd and even house numbers alternately so that samples can
represent the population.

2.1. Data Collection

The data collection conducted observations and tracing maps of google satellite imagery to identify
streets with much greenery, streets with an average number of greenery, and streets with a lack of
greenery, based on the street typologies. Measurement of the estimated amount of greenery by tracing
on google maps was intended to select a sample of streets. Therefore, as a consequence, the area
covered by the green layout is more determined by the area of the green coverage. Then the streets are
grouped into three groups as follows:

o Street with much street-side greenery (>66% of the street-side area)

e Street with a moderate number of street-side greenery (which covers around 33%-66% of the
streetside area)

o Street with a lack of street-side greenery (<33% of the street-side area)

Based on the street's function, there are three types of streets in Malang, i.e., Arterial road, collector
road, and neighborhood street. Table 1 shows the type of streets and its street-side greenery based on
observation and map tracing conducted.

Table 1. Type of streets and street-side greenery

Number of Streets with Street-Side Greenery (SSG) Condition

Type of Street Much SSG (Number of ~ Moderate SSG (Number  Lack of SSG (Number of
street) of Street) Street)
Avrterial Road 4 16 7
Collector Road 7 14 8
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Neighborhood Street 9 27 18
20 57 33

In each type of street, three samples were randomly selected using a research randomizer. So there
are nine samples of streets, which represent the type of streets in Malang City. The nine chosen
samples are:

o Merdeka Barat Street (the arterial road with much SSG)

e Kauman Street (the arterial road with lack of SSG)

e Tumenggung Suryo Street (the arterial road with lack of SSG)
e Soekarno-Hatta Street (collector road with much SSG)

e Tlogomas Street (collector road with lack of SSG)

e Muharto Street (collector road with lack of SSG)

o Melati Street (neighborhood street with much SSG)

e S.Parman Il Street (neighborhood street with lack of SSG)

¢ Mulyorejo Street (neighborhood street with lack of SSG)

Those nine selected streets were then photographed and printed in 4R sizes (Figure 1). The photos
are used as stimuli in the questionnaire that were evaluated by the community.

c. Merdeka Barat Street

a.Melati Street

i

j“"hn—,‘lli ik <

-

f. Kauman Street

g.Soekarno-Hatta Street h. Tlogomas Street i.Muharto Street

Fig. 1. Stimuli of the Study

The questionnaire used photos as stimuli to make respondents easy to remember the place and give
respondents an idea of the assessed street. Therefore, even though only one photo was used in each
corridor, it did not cause bias. This condition is because respondents filled out the questionnaire on-
site. Furthermore, respondents are residents of the street, so they are very familiar with visual street
greenery in the study location.
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Although some researchers are accustomed to replacing actual street vegetation with
photographs, some researchers prefer to survey residents about the actual trees outside their homes
(Williams [39]).

This research applied both photos to recall memory and on-site field surveys as residents of the
street.

2.2.Research Instruments

The main research instrument is a self-administered questionnaire that consists of two parts. The
first part means to record respondents' characteristics such as gender, age, length of stay in Malang,
and the household economic condition to provide a homogeneity or heterogeneity of all respondents.
The second part means to explore people's preference for urban street-side greenery. Respondents rate
their preference to two street conditions variables and six street-side greenery attributes based on
previous studies. The street condition consists of the width of the street and the width of the sidewalk
while the street-side greenery attributes consist of the number of trees (1); the existence of green street
median (2); the distance between trees (3); the vegetation arrangement (4); tree and vegetation species
(5); and plant height (6).

Respondents were given a questionnaire to assess their visual preferences for the street-side
greenery in their surroundings, as presented by photographs. Respondents evaluate the street-side
greenery using five-point multiple rating scales ranging from "least preferred to the street-side
greenery condition of Street X" (value 1) to "most preferred to the street-side greenery condition of
Street X" (value 5). Respondents only needed to circle one of the five preference scales, which
corresponds to their opinion.

The questionnaire also provided a section to explore respondents' visual preferences of the street.

2.3. Data Analysis

This study employed descriptive statistics to identify people's preference for street-side greenery.
The research applied multiple regression analyses in revealing the influence of street-side greenery on
people's visual preferences. In the regression analysis, the street-side greenery and street design acted
as independent variables, and people's visual preference acted as a dependent variable. As a whole,
the data analyses using SPSS software.

3. Results and Discussion

Respondents in this study consisted of 63% male and 37% female, with the majority (80%) aged
20 to 49 years, and 80% of them are local people. Looking at the length of stay in Malang, 71.5% of
respondents had settled in Malang for more than 20 years. Most respondents, around 90% of them,
belong to middle-low income residents. These situations show that this study's participants are
relatively homogenous and have been quite familiar with their surroundings.

Results indicated two streets most favored by the community, five streets with a moderate level
of preference, and two streets that the local people least preferred. The value of the mean preference
considers these categories. Streets with Mean preference > 4 on a five-point scale indicate most
preferred by the community. Mean preference between 3 and 4 indicates a moderate level of
preference, and Mean preference < 3 indicates the least preferred by the people. Among those streets
favored by the community, the mean preference analysis, as shown in Table 2, show that the most
preferred streets are the Soekarno-Hatta Street (Mean=4.06) and the Merdeka Barat Street
(Mean=4.04). Whereas the most unpopular streets, according to the community, are the S. Parman |11
Street (Mean=2.25) and Muharto Street (Mean=2.59). The rest are five streets with moderate mean
preference, i.e., Kauman Street (Mean=3.79), Melati Street (Mean=3.72), Tumenggung Suryo Street
(Mean=3.56), Mulyorejo Street (Mean=3.50), and Tlogomas Street (Mean=3.46).

Table 2. Mean preference of street-side greenery

Sample of Streets Mean Standard Deviation
Melati Street 3.72 0.561

S. Parman Il Street 2.25 0.758

Merdeka Barat Street 4,04 0.551
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Tumenggung Suryo Street 3.56 0.561
Mulyorejo Street 3.50 0.638
Kauman Street 3.79 0.625
Soekarno-Hatta Street 4.06 0.662
Tlogomas Street 3.46 0.648
Muharto Street 2.59 0.843

Overall, The results show that streets preferred by respondents are streets that have much street-
side greenery. These research findings are in line with previous studies. Previous research has shown
that people usually respond to vegetation and natural elements more positively than those without
vegetation and natural elements. White and Gatersleben [18] summarize previous studies' findings
that show four things that distinguish areas with natural elements and vegetation compared to those
without vegetation. The results of their literature review show that areas with vegetation and natural
elements: (1) have a higher preference than built areas; (2) aesthetically more beautiful; (3) generate
more positive emotions; (4) and more restorative.

However, analyses of this study are going further. Results of community preferences towards the
street greenery attributes and street conditions, as presented in Table 3, show that among the seven
streets with high mean preference and moderate preference, the sidewalk's width has evaluated as
having a negative to moderate level of preference. In contrast, the street greenery attributes have
moderate to high preference. Meanwhile, people evaluate street-side greenery in Muharto Street and
S. Parman Street as the least preferred streets. In those two streets, the six street greenery attributes
and the two street conditions variables have a low mean preference.

Table 3. People’s preferences on the attributes of street greenery and street conditions

The V\-}-irc]jet)h The Ex-:-srt]Snc The
Widt Distanc  Vegetation  Treeand Plant
of Numbe e of . ;
Street h of e Arrangemen Vegetatio heigh
The r of Green .
The . Betwee t n Species t
Sidewal Trees Street
Street - n Trees
k Median
Melati 3.66 2.75 3.80 3.47 3.41 3.50 3.56 3.40
S.Parman Il 2.61 2.09 2.04 2.37 2.34 2.28 2.51 2.33
Merdeka 411 3.81 3.94 3.45 3.69 3.69 3.73 3.54
Barat
Tumenggung 3.79 3.57 3.32 3.17 3.22 3.26 3.46 3.38
Suryo
Mulyorejo 3.50 2.57 3.44 3.05 3.33 3.36 3.60 3.46
Kauman 3.92 3.85 3.70 3.27 3.53 3.44 3.65 3.49
SoekarnoHatt 4.01 3.96 3.96 3.89 3.66 3.90 3.89 3.57
a
Tlogomas 3.53 2.94 3.42 3.11 3.40 3.30 3.49 3.34
Muharto 2.87 2.39 2.64 2.62 2.51 2.77 2.99 2.93

Furthermore, this study employed a multiple regression analysis to reveal attributes that affect the
street’s visual preference. Results of the regression analysis (see Table 4) show that the street
conditions, i.e., the width of the street and the width of the sidewalk, influence people's visual
preference significantly (p < 0.01). Their effect on street visual preferences accounts for 49.4% of the
variance (see the R Square value in Model 1 = 0.494), which shows a strong influence. In Model 2,
the six attributes of the street greenery, i.e., plant height, green street median, vegetation arrangement,
the distance between trees, tree and vegetation species, and the number of trees, are included in the
regression model. As a result, the R Square value increases to 0.666. This increasing value means total
variance in the community's preference for the street greenery increase to 66.6%. This condition
means that the six attributes of the street-side greenery affect 17.2% of people’s visual preference

Table 4. Model summary The influence of street-side greenery on people’s visual preferences.

R Change Statistic
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Mode R Adjuste  Std.Erro  RSquar F Df Df2 Sig.F  Durbin
| Squar d r e Change 1 Chang =
e R of the Change e Watson
Square  Estimate
1 7032 494 494 .626 494 1185.15 2 242 .000 1.817
1 7
2 .816b .666 .664 .509 171 206.889 6 242 .000
1

2 predictors : (Constant), the width of the side-walk, the width of the street, plant height, the existence of green street median, vegetation
arrangement, the distance between trees, tree,and

b dependent variable : people’s visual preference

The analysis results indicate that people's impression of the street condition as the greenery location

might affect people's street-side greenery preferences. The possible reason is that street conditions,

such as the street and sidewalk width, provide a wide range of views. Therefore, those street conditions
influence visual preferences stronger compared to the condition of the greenery itself.

Looking at the comparison between the R Square with the Adjusted R Square in Model 2, as shown
in Table 4, the difference in value is relatively small, which is 0.002 (around 0.2%). In this situation,
although the research only studied 270 respondents, the results can be generalized into the population.
When the study involves the entire population of Malang city, the difference in variance is only about
0.2% from the 270 respondents’ survey. It can be generalized that the street-side greenery attributes in
the model are significantly (p < .01) influence visual preference.

In sum, people preferences for street-side greenery is 66.6% determined by street conditions, i.e.,
the street width and the sidewalk width, and the six attributes of the street-side greenery itself, i.e.,
plant height; the existence of green street median; vegetation arrangement; the distance between trees;
tree and vegetation species; and the number of trees. Table 5 presents the contribution of each attribute
as a predictor of visual preference.

Table 5. Multiple regression analysis: The influence of street conditions and street-side Greenery on visual

preferencea
Sample of Streets B SEB B
(Constant) .948 .053
The width of the street 501 .017 .507*
The width of the sidewalk .229 .014 .279*
(Constant) .022 .054
The width of the street 279 .016 .283*
The width of the sidewalk 111 .012 .135*
Number of trees .190 .017 .208*
The existence of green .051 .015 .051**
street median
Distance between trees 101 .016 .106*
The vegetation 142 017 147%
arrangement
Tree and vegetation 070 019 065*
species
Plant height .075 .016 .075*

¢. Dependent Variable: People’s Visual Preference

4 Note: R? = .49 for Step 1, AR* = .67 for Step 2 (p <.01).  *p <.01. **p < .05.

Table 5 shows that all attributes of the street-side greenery and street conditions significantly
influence people's preferences (p < .05). The magnitude of the value of B shows the order of each
attribute's relative contribution to people's preferences. Results indicate that the street's width is the
most influential variable in people's visual preference (p < .01). This contribution then followed by
the number of trees (p < .01), vegetation arrangement (p < .01), the width of the sidewalk (p < .01),
and the distance between trees (p <.01). Although all attributes have a significant influence on people's
visual preferences, the effects of plant height (p < .01), tree and vegetation species (p < .01), and the
green street median (p < .05) on visual preference are relatively small. Among those six greenery
attributes, the number of trees is the most influential attribute for people's visual preferences. This
situation means that the community would likely love streets with a lot number of trees. The vegetation
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arrangement and the distance between trees are also considered to have a relatively high impact on
people's visual preferences.

The research also reveals the attributes of street-side greenery that affect people's preferences for
each street type. Among the nine streets, the most preferred street-side greenery is the green space at
Soekarno-Hatta street. The street is a collector road with much street-side greenery. People also like
Merdeka Barat Street, an arterial road that also has many greenery. Moreover, its location is adjacent
to the urban park. The results indicate that people's preferences are also affected by street design.
SoekarnoHatta Street, for example, is a broad collector road consisting of two lanes in the form of a
boulevard decorated with green median and a lot of street-side greenery (The green space covers more
than 66% of the area).

In conclusion, there are six attributes of urban street-side greenery and two street conditions that
influence people's visual preferences. Looking at the magnitude of the influence, the highest effect to
the least effect on the visual preference of the street is as follows: the width of the street, the number
of trees, vegetation arrangement, the width of the sidewalk, the distance between trees, plant heights,
tree and vegetation species, and the green street median. The six attributes of street-side greenery and
two street condition variables contribute 66.6% to people's visual preferences. Therefore, around
33.4% of other influential factors of people's visual preferences have not been revealed in this study.

4. Conclusion

This study found six attributes of urban street-side greenery, i.e., the number of trees; vegetation
arrangement; the distance between trees; plant heights; tree and vegetation species; and green street
median have a significant influence on people's visual preference. They determine around 17.2% of
urban street visual preference. Among those six greenery attributes, the number of trees affects
people's visual preferences the most. The study also found the two variables of street condition, i.e.,
the street's width and the sidewalk's width, significantly influencing people's visual preference. They
account for around 49.4% of the visual preference. All attributes of street-side greenery and street
conditions all together contribute 66.6% to people's visual preference. Therefore, 33.4% of other
influencing factors of people's preferences have not been revealed in this study. Future research needs
to reveal those other influencing factors.
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