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ABSTRACT

The main issues of this research are the determinants and
impact of the government capital funding on mixed-use
bus station. These issues raise research objectives about the
definition of mixed-use bus station, the determinants of
government capital funding on bus station, and its impact
to bus station production. To achieve the objectives, two
methods are employed. The first is the description method
that applies Cartesian Diagram to define mixed-use bus
station. The second is the association methods that applies
the government capital funding determinants and impact
econometric models. The variables for the first method
are passengers and buses arrived at and departed from
monitored bus station during 2023 Eid Al-Fitr holidays,
while the variables for the second method are government
capital funding on bus station, bus station production, bus
station usage partnership, type of bus station, and local
economy. The results show that twenty-four bus stations
are mixed-use bus station, the determinants of government
capital funding are mixed-use type and bus station usage
partnership, and the impact of government capital funding
is bus station production that is suffered by local economy.
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INTRODUCTION

Indonesian government has spent funding to
rehabilitate, renovate, and build the attractive bus
stations. The purpose is to strengthen connectivity
among Indonesian places. Road connectivity to
Indonesian borders, tourism places, and cities
are easier to reach if a comfortable bus station is
available.

On the other hand, this development raises
issues regarding to the mixed-use bus station as an
alternative for the usual bus station development.
The new perspective means that bus station does
not only serve as a node for passengers’ land
transportation but also has a business function
and supports local economy. Furthermore, this
development opens an opportunity for the bus
station to contribute to the government non-tax
revenue.

However, limited studies discussed the
meaning of the mixed-use bus station, funding,
and its impact to bus station. To the best of our
knowledge, no Indonesian government decree that
regulate the mixed-use bus station. The Indonesian
Ministry of Transportation decree number 132/2015
states that the type A bus station is managed by
the central government through the ministry of
transportation. Meanwhile, the decree number
109/ 2019 and 150/2020 determine the type A bus
station throughout Indonesia. In addition, only
two studies discussed Indonesian mixed-use bus
station. Oktayasa S and Zetha Rahman [1] studies
issues and potential of the Type A bus station to be
developed as a mixed-use bus station and Rustiandi,
Permana, and Hagq [2] studies architecture design
of a mixed-use bus station.

It is very essential to study the meaning of
the mixed-use bus station, government funding
on bus station, and its relationship to bus station
production. The study can differentiate the mixed-
use from the usual bus station and explain the
relationship among bus station mixed-use pattern,
government funding, and production. Moreover,
some alternatives can be offered to develop the
mixed-use bus station. Therefore, the purpose of
this study is to define the mixed-use bus station,
determine factors affecting government funding on
bus station, and the impact of the funding.
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LITERATURE REVIEW AND HYPOTHESIS
DEVELOPMENT

Mixed-use construction is familiar in the
infrastructure development. The reason is local
participations increasing such as local regulations
supporting, local financing availability, and local
market interest [3]-[5]. Other things that support
mixed-use infrastructure is the world expectation
[6], [7]. Furthermore, it is characterized by
sustainable, green, transit-oriented development,
efficient, and has bilevel impact [8]-[11].

Bus station also develops a mixed-use
orientation. The reason is supporting transportation
and mobility [12] and concerning to attractiveness
[13]. The essential things for the mixed-use
bus station are potential, location, design, and
macroeconomic impact. [1], [2], [14]-[21].

Another discussion is funding and financing
problem. Funding problem is caused by expensive
cost of mixed-use construction [22]. The funding
problem is solved by government or partnership
funding [23]-[27]. The funding decision is
determined by internal factors such asinfrastructure
user, width, budget, and efficiency [28], [29] and
infrastructure monitoring, and e-government
availability [30], [31]

The financing problem is the problem to
finance the mixed-use bus station funding. All of
funding should be covered and returned. This is
can be done by innovative and creative financing
[24], [25].

Focusing on government capital funding
on the mixed-use bus station, three important
questions are raised. They are the mixed-use bus
station definition, determinants of government
capital funding, and the impact of government
capital funding. To answer the questions, three
conceptual frameworks are built.

The Definition of the Mixed-use Bus Station

There is no clear definition of the mixed-use
bus station. The definition is very essential as a base
to differentiate from the usual one and to fund the
bus station development. The number of arrival-
departure passenger and bus can be used to define
the mixed-use bus station. The reason is arrival-
departure passenger and bus are recognized by
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Indonesian government as bus station production
and output. Another reason is to strengthen
previous studies that characterize mixed-use bus
station based on potential and impact. [1], [20],
[21]. Imposing Cartesian Diagram into the number
of passenger and bus provides bus station grouping
where the first quadrant is a mixed-use bus station.

The Determinants
Funding

of Government Capital

Two reasons are behind the hypotheses of the
determinants of government capital funding on the
mixed-use bus station development. The first is the
funding is government capital funding to renovate,
rehabilitate, and build a mixed-use bus station. The
second is internal factors as determinants [28], [29].
However, it is the mixed-use bus station internal
factors that consist of its width, mixed-use type, and
partnership pattern. Therefore, the hypotheses are
bus station width, mixed-use type, and partnership
pattern positively influence government capital
funding.

The Impact of Government Capital Funding

Several studies discuss the impact of
government capital funding. They explain bilevel

impact and macroeconomic impact caused by
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transportation infrastructure development. [20],
[21], [32]. The mixed-use bus station potential [1]
in term of its production can be an alternative to
explain the impact of government capital funding.
In addition, macroeconomy can be placed as
another factor that affects the mixed-use bus
station production. Therefore, the hypotheses are
government capital funding and local economy
has a positive impact to the mixed-use bus station
production.

RESEARCH METHODS

The method in thisresearch was the description
and association methods. The description method
was used to define the mixed-use bus stations and
the association model was to build econometric
models that showed factors affecting government
funding on bus station and factors that affecting
bus station production.

The description method applied Cartesian
Diagram approach. Bus stations that involved in
the first quadrant of the Diagram were defined
as mixed-use bus stations. The first quadrant was
quadrant that showed a higher-than-average value
on the horizontal and vertical axes of the diagram
(See Figure 1).

Figure 1. Cartesian Diagram on Passenger and Bus Arrival and Departure

Two Cartesian Diagrams were applied. The
first was the Cartesian Diagram on arrival and
departure passenger. The second was the Cartesian
Diagram on arrival and departure bus. The mixed-
use bus stations were bus stations that listed in the
first quadrant of arrival-departure passenger and
bus Cartesian Diagram.

The Cartesian Diagram applied fourth stages.
The first was calculating the arrival and departure
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passenger and bus average scores. The second

was calculating the bus station relative score by
subtraction between the existing and average
scores. The third was grouping bus stations based
on the relative score. The fourth was defining as
mixed-use all bus stations that was grouped in the
first quadrant.

The operational variables for this method
were passengers and buses arrived at and departed
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from monitored bus station during 2023 Eid Al-
fitr holidays. The data was available on the Sistem
Informasi Angkutan dan Sarana Transportasi of
Indonesian Ministry of Transportation (Siasati) at
https://siasati.dephub.go.id/.

The association method consisted of two
econometrics models. The first was the government
capital funding on bus station model. The second
was bus station production model. The equations
were

LnY =a+aLlnX +a X +aX+m (1)
LnY,=a+a,LnX +a.LnX +e (2)

Where Y, and X, is government capital funding on
bus station, Y, is bus station production, X, is bus
station width, X, is bus station usage partnership, X,
is type of bus station, X, is local economy, as were
constant and coeflicients, m is the error disturbance
of the first equation, e is the error disturbance of
the second equation, Ln is the natural logarithm
transformation. The operational variables and data
sources can be shown in Table 1.

Table 1
Variables, Symbol, Operating Variables, Unit, and Data

Source

This method involved some tests to ensure
that the models are the appropriate models.
The tests were the normality, multicollinearity,
heteroskedasticity, and best specification tests.
The normality test was by the Jarque-Bera test, the
multicollinearity test was by the Variance Inflation
Factor (VIF) test, the heteroscedasticity test was by
the Breusch-Pagan test, and the best specification
test was by the Ramsey RESET test. Failure in a test
is resolved with a remedial measure.
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RESULTS AND DISCUSSION

The first quadrant of Cartesian Diagrams on
passenger and bus arrival-departure shows that
Indonesian long-distance bus stations are colored
by mixed-use bus stations. There are 24 bus stations
that their passenger and bus arrival-departure are
higher than average passenger and bus arrival-
departure and categorized as mixed-use bus stations
(See Table 2). The Indonesian mixed-use bus
station confirms conceptual framework of mixed-
use bus station such as combination of mobility and
attractiveness [12], [13] and passenger as potential
elements of mixed-use bus station. [1]

Table 2
Indonesian Mixed-Use Bus Stations
Provincial BPTD Bus Stations Name
Banten Second Merak and Pakupatan
Class BPTD
West Java second Guntur Melati
class BPTD

Central Java second Bawen, Giri Adipura, Ir. Soekarno, Jati,

class BPTD Kebumen, Purwokerto, Tidar, Tingkir,
and Tirtonadi

Jogyakarta third Giwangan

class BPTD

East Java second Arjosari, Banyuangga, Gayatri,

class BPTD Kambang Putih, Kertonegoro, Patria,
Purabaya, Purboyo, Selo Aji, and
Tamanan

South Kalimantan =~ Gambut Barakat

second class BPTD

BPTD: Balai Pengelola Transportasi Darat

The econometric models passed all tests,
except the data distribution test. The models do not
face multicollinearity, heteroskedasticity, and miss-
specification problems, but encounter the abnormal
data distribution. The Jarque-Bera test shows that
the p-value of the Jarque-Bera scores for the two
models are lower than 0.05. A remedial measure
should be run to solve the problem.

The remedial measure removes the outlier
data from the model. The data decreases from 64 to
53 bus stations. After the second remedial measure,
the second model have no outlier data. However,
the first model provides the p-value that is still lower
than 0.05. Fortunately, this model provides more
significant independent variables (See Table 3 and
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4). Therefore, the best first model is the after second
remedial measure model and the best second model
is the after first remedial measure model.

The coefficients of determination are relatively
small. The coefficient for the first model is around
0.19, whilst for the second model is 0.15. However,
these coefficients do not indicate any problem
in the model as indicated by the categorical type
of data (Table 1) and increasing coeflicients of
determination after remedial measures (Table 4).

Table 3
The p-Value of the Jarque-Bera Coeflicient

p-Value of the Jarque-Bera Test

Models -
Remedial Measure
Before First Second
First Model (Dependent 0.0128 0.0618*
variable: Government
Funding on Bus Station)
Second Model 0,0230 0,0373 0,0337

(Dependent variable: Bus
Station Production)

*Data distribution is significantly normal

The after second remedial measure of the first
model shows that the determinants of the capital
funding on bus station are significantly the bus
station usage partnership and the mixed-use type.
The higher the bus station partnership pattern,
the higher is the capital funding. In addition, the
government capital funding for the mixed-use bus
station is more expensive than the usual bus station
(See Table 4).

This result confirms two essential things. The
first is the government capital funding to renovate,
rehabilitate, and build a mixed-use bus station
confirms studies about the government funding on
mixed-use bus station [23], [26]. The second is the
significant of the mixed-use type and partnership
pattern confirm internal factors [28], [29].

The first remedial measure of the second
model explains that bus station production is
affected significantly by the government bus station
capital financing and local economy. One percent
bus station capital financing increasing causes 0.23
percent increasing in bus station production. While
one percent increasing in local economy, causes
0.71 percent decreasing in bus station production
(See Table 4).
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These results offer a different perspective from
previous studies. The result that the government
capital funding has an internal impact is different
from bilevel and macroeconomic impacts [20],
[21], [32]. The result about the role of local economy
places macroeconomy as the independent variable
together with the government capital funding. This
result is different from previous study that place
macroeconomy as the dependent variable [20],
[21].

Table 4
First and Second Econometric Models

All results indicates that a mixed-use bus
station has a big opportunity to develop their
business sides that support the transportation focus.
The opportunity is rent and non-rent bus station
usage partnership that is formed in the mixed-use
type of bus station. Government capital funding on
the mixed-use bus station realizes the opportunity
by rehabilitates and revitalizes bus station into
interesting buildings.

However, the mixed-use bus station raises a
new challenge and problem. The mixed-use bus
station successfully attracts more passengers, but
does not successfully attract local economy and
business. It means that mixed-use bus station needs
smart efforts to increase local economy activities in
the mixed-use bus stations.

Assuming the relationship from mixed-
use, government capital funding, and bus
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station production, the base for the efforts is
Fisher Separation on the funding and financing.
Government provides a capital funding for the
mixed-use bus station development. Including
in this effort is managing and monitoring the
capital funding (See blue boxes of Figure 2 for the
assumption and upper right of Figure 2 for funding
side).

In the other side, the mixed-use bus station
finances the capital funding. The mixed-use
bus station creates creative financing to attract
businesses and investors in the form of partnership
pattern. This effort is also in order the partnership
has a positive impact to the local economy and
mixed-use bus station production (See bottom side
of Figure 2).

Figure 2
Fisher Separation Model to Face Mixed-Use Bus Station
Challenge and Problem

Utilizing online system in these efforts are
essential. For example, the mixed-use bus station
develops the Creative Financing Online System to
attract businesses and investors. The online system
provides business and investments opportunities
and regulation information that can be accessed
easily by local businesses and investors.

CONCLUSION

Some Indonesian bus stations are mixed-use
bus stations that concern to land transportation
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and non-transportation activities

business activities. The

especially
government capital
funding challenges and attracts them do business
partnership and to increase the bus station
production. However, they are suffered by the
unsupported local economy.

To solve the problem, it is recommended to
apply Fisher Separation model based on online
system. The central government and BPTD
can manage and monitor in the real time that
government capital funding and other fundings
increase bus station production. In the other side,
the mixed-use bus station management provides
accessible essential information that can attract
local businesses and investors.

Some studies should be done to support the
Fisher Separation application. They are the role
of Indonesian cooperation to strength creative
financing, the role of BPTD to manage and monitor
capital, human capital, and non-capital funding,
and the role of the Creative Financing System to
support creative financing, government funding,
and Fisher Separation application.
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