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ABSTRACT
Bus Rapid Transit (BRT) is one of the alternative public transportations in urban areas, which has begun to be implemented in
some cities of Indonesia. By finding out the effectiveness of BRT as a mass transportation system, it is necessary to study the
expectationsofusersandnon-usersofthe TransJateng Purwokerto-PurbalinggaBRTregardingtheperceivedsocial,economic,
and environmental impacts. This study uses the text Clustering method to group public opinion based on similarities so that
it can be analyzed further for policymaking. As a result, the majority of the community gave positive expectations of BRT
implementation’s perceived social, economic, and environmental benefits. On the other hand, public opinion on the presence
of BRT is not always positive and has a significant impact. Improvements are needed in several aspects that are considered
not to meet public expectations to maximize the function of BRT as a substitute for public transportation for private vehicles.
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ABSTRAK

Bus Rapid Transit (BRT) merupakan salah satu alternatif transportasi umum di perkotaan yang mulai diterapkan di
beberapa kota di Indonesia. Untuk mengetahui efektifitas BRT sebagai sistem transportasi massal perlu dikaji ekspektasi
pengguna dan non pengguna BRT Trans Jateng Purwokerto-Purbalingga terhadap dampak sosial, ekonomi, dan
lingkungan. Penelitian ini menggunakan metode Text Clustering untuk mengelompokkan opini publik berdasarkan
kesamaan sehingga dapat dianalisis lebih lanjut untuk pembuatan kebijakan. Hasilnya, sebagian besar masyarakat
memiliki ekspektasi positif terhadap manfaat sosial, ekonomi, dan lingkungan yang dirasakan dari implementasi BRT.
Di sisi lain, opini publik tentang keberadaan BRT tidak selalu positif dan berdampak signifikan. Perlu pembenahan di
beberapa aspek yang dinilai belum memenuhi harapan masyarakat untuk memaksimalkan fungsi BRT sebagai pengganti
angkutan umum kendaraan pribadi.

Kata kunci: Bus Rapid Transit, masyarakat, Trans Jateng, Text Clustering
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INTRODUCTION

Bus Rapid Transit (BRT) is an alternative
transportation system in urban areas. In Jakarta,
the use of BRT reaches 370,000 people per day
with a total distance of up to 207 km (Global BRT
Data, 2021). The successful implementation of
the BRT in Jakarta has encouraged other areas in
Indonesia to do likewise, one of which is Trans
Jateng with Purwokerto-Purbalingga route. The
increasing population, development of tourist
attractions, and accesses to trade and education,
have resulted in developing economic and social
activities in Purwokerto and Purbalingga (Sari
& Afriandini, 2020). Therefore, BRT is an
alternative solution to fulfil people’s mobility
needs.

The increasing number of BRT operations
show BRT is more efficient as a mode of urban
transportation than other public transportation,
such as mass rapid transit (Jagielto, 2017). In
developing countries with minimal sources of
capital, BRT is an alternative transportation
that the government often uses to invest in
transportation (Zolnik et al., 2018). In addition,
BRT has affected the quality of life, productivity,
health, and comfort (Carrigan et al., 2013). This
benefit was further explored in some studies such
as saving travel time (Oviedo et al., 2019; Venter
et al.,, 2017), reducing the local air pollutant
emissions (Bel & Holst, 2015), and increasing
road safety impact (Bocarejo et al., 2012).

The objectives of implementing BRT
comprise three aspects: social, economic,
and environmental (Romadlon & Saintika,
2020). Implementing a public transportation
system with a high level of accessibility is an
essential element in social and economic aspects
(Ogundare & Ndulue,2019). Thisalso impacts the
social and economic benefits for the community,
such as reduced travel time, reduced congestion,
and increased the trade opportunities (Filippova
& Sheng, 2020). At the same time, the goals in
environmental aspects can be measured through
the impact of technology, users, and systems
(Baghini et al., 2014). Technological impact
refers to the emission reductions by BRT. The
user impact is seen from the increasing number
of BRT users as a form of transition from private
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vehicles. At the same time, social, economic,
and environmental criteria have been effected to
BRT implementation (McGreevy, 2021).

The impact of the BRT implementation
from the individual perspective is one area
of the research. It is based on the user’s view
that the BRT system shall be viewed as more
comprehensive. (Batarce et al., 2015; Nikitas &
Karlsson, 2015). For example, not all community
groups positively view BRT implementation,
especially for the poor (Oviedo et al., 2019;
Vermeiren et al., 2015). Even for women, much
improvement of the BRT system is still needed,
particularly the security aspect to support their
mobility and maximize BRT benefits (Malik et
al., 2020; Romadlon, 2021). The perspective of
local communities as non-BRT users is also an
important research point of view to support the
implementation and sustainability of BRT in an
area(Romadlon,2020). Several examples of these
previous studies show individual expectations
and attitudes towards the existence of BRT are
still a broad scope of research. In addition, each
region has different characteristics, such as urban
settings, locations, and routes, accessibility, fare
structure, experience, to individual assessments,
which affect the attitude and acceptance of the
community (Pandit & Das, 2013).

The objective of the study aims at user
experience and local community expectations
towards the implementation of BRT Trans
Jateng Purwokerto-Purbalingga as a public
transportation. Many previous studies have
focused on finding factors that influence public
expectation and acceptance of BRT in Indonesia
(Lubis et al., 2018; Safitri et al., 2020). However,
few studies examine public expectations and
views of BRT implementation based on honest
opinions of the community. Therefore, text
mining techniques will be used to provide an
overview of community opinions as users and
non-users. The expectations are needed to shape
public engagement by reducing the gap between
awareness, expectations, and aspirations of the
public (Lindau et al., 2014).
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METHOD

The community participatory as ridership is
required to support the sustainability of BRT
(Nizam et al., 2017). Their expectation towards
BRT is that the bus stops should be closer to
their residence to simplify their mobility and
that is one way to increase public participation
(Ingvardson & Nielsen, 2018). Therefore, BRT
shall be able to be a solution to the intermodal
public transportation, either multimodal or
intermodal public transportation (Tabassum et
al., 2016; Koling et al., 2018; Venter et al., 2017)

This research was conducted to community
that is affected by the BRT operations (ridership
and non-ridership). The used methods are
survey and field observation with a sample of
302 respondents. Respondents’ demographic
data obtained comprised gender, address, job,
and age.

Data were collected by distributing
questionnaires containing open-ended questions
regarding the public’s expectation of the BRT.
This community expectation was elaborated into
three questions, 1.e. (1) perceived social impacts
related to BRT presence and management, (2)
perceived economic impacts related to BRT
presence and management, and (3) perceived
environmental impacts related to BRT presence
and management. The questionnaires were
distributed to the community, both users and non-
users of the BRT. This research was conducted
from April to August 2020.

The collected data were analyzed using
text clustering approach. The text clustering
technique used is a task of text grouping by
creating a structured text representation in
a binary form to be processed and analyzed
mathematically (Suyal et al., 2014). Text
clustering is used in this study to provide a
coherent summary of word cluster groups
(corpus summarization) obtained from sentences
of the community’s expectation regarding the
implementation of the Trans Jateng Purwokerto-
Purbalingga BRT (Figure 1).
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Question 1 Question 2 Question 3

A 4 A 4 A 4

Text clustering Text clustering Text clustering

Y A 4 A 4

k clusters
perception of
environmental
impact towards

BRT

k clusters
perception of
economic impact
towards BRT

k clusters
perception of
social impact
towards BRT

Figure 1 Data Analysis Diagram (2021)
(Source: processed data)

The clustering process is carried out using
the K-Means algorithm. the clustering stages are
as follows.

1.  Determine the number of clusters (k). In
this study, the number of groups in each
question varies according to the similarity
produced by each cluster. The reason
is because there is no certain basis in
determining the number of respondents’
opinion groups. Therefore, the
determination of (k) is carried out through
a trial process until the appropriate group
of respondents’ expectations is obtained.

2. Determine the center or centroid of
the vector object obtained in the term
weighting process randomly. The number
of centroids is adjusted to the number of
clusters (k) that we created.

3. Determine the distance between two
vectors, namely the distance between the
centroid and the term.

4.  If there is a change in the centroid, return
to stage three using the new centroid.
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The clustering process is completed if there is no
more change in the centroid. Thus, the grouping
of objects is based on the proximity to a certain
centroid only.

RESULTS AND DISCUSSION
Respondent Demographics

The BRT is operated from Bulupitu bus
station in Purwokerto to Bukateja bus station
in Purbalingga (Ridlo, 2018). There are 26
bus stops with a total travel distance of 39
km through business, industry, and education
centers. The BRT was inaugurated on August
13, 2018. The BRT links some of public areas
in Purwokerto and Purbalingga and become an
intermodal transportation between Purwokerto
Train Station and Soedirman Airport in
Purbalingga. The operation of the BRT is under
the Ministry of Transportation of Central Java
Province, Indonesia. Moreover, Purwokerto is
well known as education and business area, and
Purbalingga is recognized as industrial and Small
Medium Enterprises (SMEs) area. Therefore,
the existence of the BRT will accommodate the
ridership mobility of both areas.

The number of respondents is 302, and
it is dominated by women (51.36%). The
residence of the respondents is from Purbalingga
(48.18%), Purwokerto (44.19%), and others
(7.64%), i.e., the surrounding districts such as
Cilacap, Banjarnegara, and Brebes. According to
occupation, the respondents are students, labors,
housewives, teachers, and others (food stallers,
pedicab drivers, and taxi motor drivers). The age
of the respondents varies between 15 and 25,
between 26 and 35, older than 35. The majority
of the respondents is involved in ridership, and
the rest is non-ridership (Table I).
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TABLE I RESPONDENT
DEMOGRAPHICS

User variable N  Percentage

Gender Men 147 48.64
Women 155 51.36
Purwokerto 133 44.19
Residence Purbalingga 145 48 18
Others 24 7 64
Student 125 41.24
Teacher 10 332
Job Labor 39 12.97
Housewife 19 6.32
Others 109 36.15
15-25 131 4322
Age 26-35 52 17.30
>35 119 39.49
Type Rider.ship. 130 5430
Non-ridership  1¢4 45.70

(Source: Processed Data)

The Social Impact Expectations
Data cleaning was carried out from all the
answers obtained to eliminate incomplete
answers that could become noise during data
processing. In the clustering process, the number
of inputted clusters (k) varies until a group of
people’s expectations of each group shows
a significant difference. After the clustering
process, the terms will appear from each cluster,
and it will be displayed to be the analysis.
Social impact refers more to the feelings
or experiences of the community in physical or
perceptual forms (Listifadah, 2019). The social
impact of public transportation refers to the
transportation system’s ability to create more
social changes in an area, such as reducing
congestion, increasing road safety, and reducing
traffic accidents (Pardo & Weinstock, 2018). The
social impact of BRT implementation is divided
into four statement points: BRT can be a safe
and comfortable public transportation, increase
ridership mobility, reduce traffic accidents, and
provide convenience in accessing other transit
(Romadlon & Saintika, 2020). According to the
clustering process, six groups were found. The
term features can be seen in Table II.
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TABLE II CLUSTER OF SOCIAL IMPACTS

Cluster
1 2 3 4 5 6
public affordable Not community transportation traffic
access price Social old conventional jam
mobility safe Affect people loss less
easy travel Exist priority envious private
people easy Yet student Angkot vehicle

(Source: Processed Data)

Cluster 1 shows several terms that lead
to the conclusion of the community. It means
that the BRT can be a solution in facilitating
community mobility and access to specific
locations. Cluster 2 presents the public’s
expectation that the BRT is one of the public
transportations that provides convenience in
traveling and affordable prices. Meanwhile, in
cluster 3, several community groups think that
BRT has not yet provided a social impact. Cluster
4 illustrates the community’s expectation that
BRT provides easy transportation by all groups,
especially for students. Cluster 4 also reveals the
BRT is comfortable for the elderly and pregnant
women. Cluster 5 contains a public opinion that
focuses on the impact of the existing public
modes of transportation such as angkot.

Moreover, cluster 5 shows that there
is comparation of conventional public
transportation, such as angkot and pedicab. The
community see that the BRT is more attractive.
The last is cluster 6. It contains terms that refer
to the ability of BRT to help reduce the road
congestion, and in the future, it will reduce

0% 10% 20% 30% 40%

B Cluster1 m®Cluster2 m Cluster 3

50%

the use of private vehicles. The distribution of
expectations by respondents for each cluster can
be seen in Figure 2.

There is more than 60% of public opinion
that leads to a positive expectation of the
social impact of the BRT operations (cluster
1, 2, and 4). As a public transportation, the
BRT has been proven to provide a significant
increase in mobility (Aquino et al., 2018). In
general, clusters 1 and 2 show the BRT has
been considered a feasible and convenient
transportation alternative to support community
mobility at low prices.

Cluster 4 reveals that students are one of
the community groups who feel it is easy to use
BRT as public transportation to support trips
to and from school or university. The BRT is
considered easy to use for certain groups, such
as elderly, pregnant women, and people with
disabilities. It means that the BRT has offered
protection, attention, and special facilities for
these groups to support their mobility (Wahyuni
et al., 2016).

7%

60% 70% 80%

90%

100%

Cluster4 m®Cluster5 ™ Cluster 6

Figure 2 The Percentage of Community Expectation in Social Impact
(Source: processed data)
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Cluster 6 means the BRT is encourages
the use of mass transportation as a substitute for
public-private vehicles toreduce road congestion.
Meanwhile, cluster 3 thinks that the BRT does
not provide significant changes to the social
situation of the community; moreover, cluster 5
think that the BRT operation will decrease the
income of Angkot and pedicab driver.

The Economic Impact Expectations

The economic impact plays an essential role
in improving public transport services. In
sustainable development studies, economic
aspect is a major concern compared to social
and environmental (Mavi et al., 2018). The
economic impact of bus services depends on
their effect on the industrial economy and on fuel
economy (Agarwal et al., 2017). Impacts on the
industrial economy include increased property
or land values, support to local industry, and job
opportunities. In addition, the relatively cheap
price is also one of the economic aspects that
are the advantages of implementing BRT (Cruz-
Daravifia et al., 2021).
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There are 5 clusters that we have obtained,
which is considered appropriate to represent the
users’ expectation effectively. The top five term
features of each cluster can be seen in Table 3.

Clusters 1 to 4 show a positive expectation
from the community about the economic impact
of'the BRT. The opening of new job opportunities
(cluster 1), savings in travel costs, especially for
some groups such as students and people with
middle to lower economic levels (cluster 2),
relatively cheap prices (cluster 3), and improved
economy quality of the residents around the
BRT stops (cluster 4).

On the other hand, not all people have
the same expectation. Some people think that
the existence of BRT as an alternative to public
transportation does not have a significant
economic impact. In addition, BRT is considered
a competitor to other existing public transports,
such as angkot, minibuses, and pedicab. The
term features show this expectation in cluster
5. The percentage of the clusters can be seen in
Figure 3.

TABLE III CLUSTER OF ECONOMY IMPACTS

Cluster
1 2 3 4 5
jobs save saving economy not
adding travel affordable improve less
employment students prices community effect
helpful easy cheaper income transportation
increase people expenses surrounding reduce
(Source: Processed Data)
0% 20% 40% 60% 80% 100%

M Cluster1 m Cluster2 m Cluster 3

Cluster 4 m Cluster 5

Figure 3 The Percentage of Community Expectation in Economic Impact
(Source: processed data)
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The Environment Impact Expectations

The increase in the number of vehicles is
directly proportional to the increase in fuel
consumption. The next implication of excessive
fuel consumption is high air pollution. Therefore,
the government as a policy maker is required to
reduce vehicle traffic to minimize the effects of
air pollution. The priority of action to overcome
this problem is to provide better transit services
by ensuring reliable and comfortable travel, one
of which is the introduction of the BRT system
(Kim et al., 2019).

The community’ expectations of the
environmental impact is divided into five
clusters. These expectations were analyzed
based on the five main terms for each cluster as
shown in Table IV.
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All the clusters show positive expectations.
Cluster 1 shows that 28% of respondents think
BRT can reduce air pollution and vehicle
exhausts. As many as 21% of respondents
in cluster 2 have stated that the BRT can
reduce congestion and the dependency on the
use of private vehicles. Cluster 3 shows that
14% of respondents think that the BRT is an
environmentally friendly transportation system
and at a certain level can reduce vehicle noise
on the highway due to the reduced number of
motorized vehicles. Furthermore, Cluster 5
shows that 3% of respondents think that the
BRT helps to reduce carbon emissions and save
fuel use. Cluster 4 shows the highest percentage,
but the community has stated that there is no
significant impact from BRT to the environment.

TABLE IV CLUSTER OF ENVIRONMENT IMPACTS

Cluster

1 2 3 4 5
less congested environment exist less
pollution less friendly not carbon
air vehicle impact effect emissions
smoke private good pollution saving
clean motorized noisy gasoline fuel

(Source: Processed Data)
3%
0% 10%  20%  30%  40%  50%  60%  70%  80%  90%  100%

M Cluster 1 m Cluster 2 m Cluster 3

Cluster 4 m Cluster 5

Figure 4 The Percentage of Community Expectation in Environment Impact
(Source: processed data)
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Implications and Recommendations

The BRT was launched in August 2018.
Compared to other BRTs in Indonesia, the
operation of the BRT discussed is still new and
it needs more improvement and community
engagement (Romadlon, 2020). The community
engagement is from ridership and surrounding
community who live nearby the bus stops (non-
ridership).

The community expectations towards the
BRT operations is an increase in the community
participation through public hearings and
socialization to all stakeholders, (Angelina et al.,
2018; Lindau et al., 2014; Wijaya et al., 2017).
It supports the objective of the implementation
of BRT to gain non-captive users and to choose
an alternative public transportation to reduce the
congestion and traffic density.

Accordingtothesocialimpactexpectations,
the BRT will increase the accessibility of
public transportation. Therefore, it can be an
alternative in daily mobility (Friman et al.,
2020). Furthermore, it has been implemented as
an inclusive public transportation. It shows that
the BRT has provided priority seats for pregnant
women and the elderly. Therefore, one of the
goals of sustainable transportation policies
is to increase the community engagement to
support the BRT operations. The BRT provider
has offered comfort, fast, safety driving, and
affordable prices in the ridership.

However, the opposite expectations show
some community think that the BRT operations
do not give significant changes to the social
impact. Other opinions prove that the BRT
operation reduce the income of existing public
transportation such as angkot, pedicab, and
public bus.

There is a similarity between this BRT and
those implemented in Bandung and Surabaya
where the operations received strong opposition
from social and political actors, especially
from associations of angkot and minibus
operators (Wijaya et al., 2017). It is shown that
a government policy is compulsory to facilitate
all stakeholders.

The expectation towards the economic
impacts is the most tangible benefits that the
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community feels (Zolnik et al., 2018). The
BRT gives the affordable price and improves
the income of the surrounding community.
Moreover, the BRT will open the opportunity
for employment by facilitating their mobility
(Guthrie & Fan, 2016). However, some
community think differently. Therefore, it can
be a recommendation for the BRT operator
and government to increase the community
participation through BRT to increase their
economic opportunity.

The environment impact expectations
show most of the community think that there
are no significant environment impacts.
Their opinions indicate that the BRT is not an
environment friendly bus; instead, it adds more
air pollution. It is a challenge for the BRT to
gain more passengers from the educated and
high-income groups, and most of them have the
private vehicles (Batool et al., 2020).

Moreover, the government shall support
the BRT through low emission transportation
policy. It will enhance community engagement
and in some countries, BRT has been proven to
be able to reduce air pollution by up to 80%, save
fuel and save energy costs due to the reduction
of motor vehicles, and reduce CO, NOX, PM25,
and PM10 (Bel & Holst, 2015).

CONCLUSION
Analysis on the expectation of the impact of
BRT Trans Jateng Purwokerto-Purbalingga has
shown the places as ones of the essential areas
of research that measures the extent to which the
BRT affects people’s lives. Overall, the results
of this study indicate that the community has
a positive expectation of the social, economic,
and environmental effects of the presence of
the BRT. The positive social impact felt by the
community about the existence of the BRT is the
ease of mobility and access to transportation at
affordable prices. However, it is undeniable that
public expectation is not always positive. There
is an opinion that the existence of the BRT does
not have any social, economic, or environmental
impact at all.

This study was limited to measuring
the perceived effects of the BRT operations,
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where respondents filled out an open-ended
questionnaire. Therefore, it can be said that
the subjective element of assessing the impact
of BRT in this study is still quite high. In
addition, the difficulty of validating the number
of clusters formed from the K-Means algorithm
is also one of the obstacles in this research.
Therefore, it is necessary to measure the benefits
of implementing BRT quantitatively. Thus, this
subjective expectation can be translated into the
form of an exact number that can be accounted.
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