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Abstract The absence of direct public transportation
to Abdul Rachman Saleh Airport, Malang, has resulted in a
high dependence on private vehicles and airport taxis. This
study evaluates the feasibility of introducing an airport bus
service, addressing a research gap in this context. A survey
of 70 airport passengers was conducted to analyze their
travel preferences, socio-economic characteristics, and
willingness to shift to bus services. The findings indicate
that passengers’ choices are significantly influenced by
fare levels and service frequency. At lower fares,
respondents exhibit a more balanced preference between
taxis and buses, whereas higher fares lead to a substantial
shift toward bus services. Specifically, fare categories of
IDR 126,000 (USD 7.63) with five daily trips and IDR
160,000 (USD 9.69) with six daily trips show a
predominant preference for bus services. Additionally,
Goodness-of-Fit analysis confirms the robustness of the
applied model, demonstrating a strong correlation between
the observed data and the predicted preferences. The
results highlight that strategic fare structuring and optimal
service frequency are crucial to promoting airport bus
usage. The study also emphasizes the necessity of setting
competitive fares, with an ideal range of IDR 10,000 (USD
0.61) to IDR 15,000 (USD 0.91), to enhance the

attractiveness of public transport. Implementing an airport
bus service has the potential to increase public transport
accessibility, reduce private vehicle dependency, and
support sustainable urban mobility. The success of this
initiative will require collaboration between local
government and transport authorities, along with public
awareness campaigns to promote the benefits of public
transport, such as reduced traffic congestion and lower
environmental impact in Malang.
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1. Introduction

Airport public transport systems play a crucial role in
ensuring efficient passenger mobility and enhancing
accessibility [1]. In regions lacking such infrastructure,
particularly in developing areas, there is often an
overreliance on private vehicles and informal transport
modes. This dependency can exacerbate traffic congestion
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and significantly elevate environmental impacts [2]. Abdul
Rachman Saleh Airport in Malang exemplifies this
challenge, where the absence of a comprehensive public
transport network has become a notable gap in the region's
transportation system.

Located in Malang Regency, Abdul Rachman Saleh
Airport serves as a vital gateway for travelers to the Greater
Malang area, including Batu City. Batu, a prominent tourist
destination in East Java, is famous for its nature-based
attractions, theme parks, and family-oriented recreational
facilities [3]. As air traffic grows and tourist arrivals
increase, the demand for efficient, accessible, and
affordable transportation services between the airport and
Batu City has become more pressing. However, the
availability of direct public transportation options remains
limited. At present, travelers primarily rely on taxis, private
vehicles, or ride-hailing services. While these alternatives
provide convenience, they may not be financially feasible
for budget-conscious passengers. Additionally, the
widespread use of private vehicles exacerbates traffic
congestion, particularly during peak periods such as
weekends and holiday seasons [4].

The absence of a well-integrated public transport system
at Abdul Rachman Saleh Airport reflects broader
challenges observed in many developing regions, where
inadequate transportation infrastructure results in an
over-reliance on private vehicles. This dependency not
only exacerbates traffic congestion but also contributes to
environmental degradation. Extensive research emphasizes
the importance of incorporating public transportation into
airport networks to improve accessibility, operational
efficiency, and sustainability [5]. Dedicated airport bus
services, for example, have proven to enhance connectivity,
alleviate pressure on existing transport modes, and
optimize overall airport operations [3]. Moreover, studies
highlight that robust public transport systems can
significantly mitigate traffic congestion, reduce carbon
emissions, and foster sustainable urban mobility [6].

In addition, the overload of private vehicles on urban
roads has been shown to contribute to traffic accidents, air
pollution, and disrupted traffic flow, especially among
private car and motorcycle drivers [7-9]. Traffic accidents
in the region are predominantly caused by private
motorcycles and cars [9], further amplifying safety
concerns.

Despite the insights from existing literature, the
provision of public transport services at Abdul Rachman
Saleh Airport remains inadequate. Previous research has
predominantly concentrated on airport operational
management, often overlooking the critical role that
transport infrastructure plays in enhancing passenger
experiences and improving overall accessibility [10].
Moreover, while significant strides have been made in the
field of transport planning, empirical studies assessing the
feasibility and effectiveness of airport-specific public
transport solutions—such as dedicated bus
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services—remain relatively scarce [3].

With the exponential growth in passenger traffic at
Abdul Rachman Saleh Airport, particularly in the
post-pandemic era, the inadequacies of the current
transport infrastructure have become increasingly evident.
The heavy reliance on private vehicles and taxis not only
exacerbates traffic congestion but also intensifies
environmental concerns and limits access to the airport for
a broader range of demographic groups. To address these
challenges, it is essential to explore alternative transport
solutions that can accommodate rising demand while
promoting sustainable mobility.

This study aims to identify the feasibility and potential
impact of introducing an airport bus service connecting
Abdul Rachman Saleh Airport with Batu City. A central
focus of this research is to understand passengers'
preferences for the proposed service, particularly in
relation to socio-economic factors that influence their
transportation choices. To achieve this, a combination of
Willingness to Pay (WTP) and Ability to Pay (ATP)
analyses will be employed. The WTP analysis examines
the amount passengers are willing to pay for the service,
taking into account factors such as perceived quality,
convenience, and travel time. In contrast, the ATP analysis
evaluates passengers' financial capacity to afford the
service without causing undue economic strain.

Additionally, the Stated Preference (SP) method will be
utilized to explore user preferences regarding key service
attributes, including ticket pricing, departure frequency,
onboard amenities, and travel time. By simulating different
service scenarios, the SP method provides valuable
insights into passenger expectations and the trade-offs they
are willing to make.

Through the integration of WTP, ATP, and SP analyses,
this  research aims to offer  evidence-based
recommendations for  policymakers, guiding the
development of a sustainable and efficient airport bus
service. The anticipated findings are expected to contribute
to broader goals of enhancing airport accessibility,
improving public transport efficiency, supporting tourism
development in Batu City, and minimizing environmental
impacts.

2. Materials and Methods

This study was conducted at Abdul Rachman Saleh
Airport, Malang as depicted in Figure 1, to evaluate the
feasibility and potential impact of introducing a dedicated
public bus service. The research focuses on key factors
influencing passenger preferences, including
socio-economic characteristics, Ability to Pay (ATP), and
Willingness to Pay (WTP). Additionally, this study aims to
develop an optimal pricing model that ensures both the
economic viability and long-term sustainability of the
proposed bus service.
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Figure 1. Study Location Map

A structured survey was administered to a representative
sample of airport passengers, with sample size determined
through rigorous representative sampling techniques,
ensuring high accuracy and reliability in capturing
passenger preferences [11]. The survey was meticulously
designed to gather comprehensive data on the
socio-economic profiles, current transportation preferences,
and hypothetical choices concerning the proposed bus
service.

The purposive sampling approach was employed,
following the Isaac and Michael formula, to determine an
appropriate sample size. Data from Abdul Rachman Saleh
Airport, with a recorded passenger volume of 291,998 in
August 2023, served as the basis for the sampling frame. A
5% margin of error was adopted, resulting in a final sample
size of 348 respondents.

The data collection and analysis process is depicted in
flowcharts, which outline the detailed steps taken in
obtaining and processing data, facilitating a systematic
approach to the subsequent analysis.

In transport modeling, mode selection is guided by both
passenger movement characteristics and the attributes of
available transport options [4]. This step is pivotal in
ensuring that the chosen transport modes align with the
specific needs and preferences of passengers. Additionally,
the diagram underscores the importance of a thorough
operating cost analysis, as outlined in
SK.687/AJ.206/DRJD/2022. This analysis distinguishes

between direct costs such as fuel, maintenance, and labor
and indirect costs, which may include administrative
expenses and overheads.

Concurrently, the study incorporates an evaluation of
passengers' financial capacity through Ability to Pay
(ATP) and Willingness to Pay (WTP) analyses. These
assessments are essential for determining the economic
feasibility of the proposed bus service, ensuring that the
pricing structure is both competitive and accessible to the
diverse passenger demographic at the airport. The Stated
Preference (SP) method was also employed to capture
passenger preferences under various hypothetical
scenarios, offering valuable insights into potential demand
and adoption rates of the service at different pricing
levels.

Ultimately, the integration of these methodologies
facilitated the identification of key passenger
characteristics and the determination of an appropriate
fare structure for the airport bus service. This approach
ensures that the service is economically sustainable while
meeting the expectations and financial preferences of its
users, thus aligning with the broader objectives of
improving airport accessibility and operational efficiency.

A flowchart representation outlines the data collection
and analysis process, detailing the systematic steps
involved in gathering, processing, and interpreting the
data, as illustrated in Figure 2.



Civil Engineering and Architecture 13(5): 3718-3725, 2025

3721

Transportation » Transport Modeling > Moda Choise > Vehlclgoospt)seratmg
Ability to Willingness
pay to pay
Passenger [
Characteristics | | |
v
—| Stated Preference I
Optimal Vehicle |
Price i
Figure 2. Research Framework
3. Result 17,680.05 (USD 1.07), underscoring the significant

Based on the calculation results in the graphic below,
the Vehicle Operating Costs value data on the Airport Bus
is obtained at Rp 17,680.05 / day. If calculated to be per
year get Rp 330,970,570.58, and if calculated for per
passenger get the result of Rp 1,052.38 pnp / year.

Vehicle Operational Cost (VOC) chart, it is evident that
the most dominant cost component is the Vehicle Crew Fee,
amounting to IDR 4,242.49 (USD 0.26), indicating that
labor costs, including driver and crew wages, are the
primary  operational expenditure. Additionally,
Depreciation Expenses (IDR 3,085.47 (USD 0.19)) and
Terminal Retribution (IDR 2,884.62 (USD 0.17))
significantly contribute to overall costs, reflecting the
importance of asset depreciation and terminal facility
usage fees in vehicle operations as illustrated in Figure 3.

In terms of maintenance and repairs, the Engine
Overhaul cost reaches IDR 1,805.00 (USD 0.11), while
Tyre Cost amounts to IDR 1,666.67 (USD 0.10),
demonstrating that engine maintenance and tire
replacement are substantial expenditures required to
maintain vehicle performance. Furthermore, Small Service
(IDR 317.68) (USD 0.019) and Large Service (IDR 164.57)
(USD 0.010) remain necessary for regular maintenance.
Daily operational costs, such as Fuel Cost, which stands at
IDR 1,360.00 (USD 0.082), represent a significant portion
of expenses, as fuel is an essential resource with a direct
impact on operational efficiency. Additional maintenance
costs, including Engine Qil Addition (IDR 336.54) (USD
0.020) and Bus Wash Cost (IDR 274.73) (USD 0.017),
further contribute to ensuring vehicle longevity and
optimal performance.

Moreover, administrative and regulatory expenses must
be met, including Insurance (IDR 187.06) (USD 0.011),
Vehicle Registration (IDR 96.42) (USD 0.0058), and
Periodic Roadworthiness Inspection (KIR) (IDR 5.34)
(0.00032). These costs are mandatory and serve to fulfill
legal requirements while ensuring vehicle protection.
Overall, the total vehicle operational cost amounts to IDR

financial resources required for effective fleet management.
Understanding the cost structure allows for more efficient
budget allocation, optimizing vehicle performance while
minimizing unnecessary expenditures.

The analysis of transport choices among 70 respondents
reveals variations in preferences based on fare and service
frequency. The distribution of responses for each fare and
frequency scenario is summarized as follows.

As depicted in Figure 4, for the fare scenario of IDR
60,000 (USD 3.63) with a bus frequency of three times per
day, 22 respondents (31.4%) indicated a definite
preference for airport taxis, while an additional 22
respondents (31.4%) stated they might choose an airport
taxi. Meanwhile, 26 respondents (37.1%) selected the
“Balanced Choice” category, demonstrating uncertainty
between choosing an airport taxi or bus. Only one
respondent (1.5%) expressed a possible preference for the
airport bus. This dataset includes all 70 valid respondents,
with no missing data.

At a fare of IDR 93,000 (USD 5.63) with a frequency of
four times per day, 22 respondents (31.4%) maintained a
definite preference for airport taxis, while 12 respondents
(17.1%) indicated they might choose an airport taxi.
Additionally, 18 respondents (25.7%) selected the
“Balanced Choice” category, while the remaining 18
respondents (25.7%) preferred the airport bus. As with the
previous scenario, all 70 valid respondents were included
in the analysis, with no missing data.

When the fare increased to IDR 126,000 (USD 7.63)
with a frequency of five times per day, a shift in
preferences was observed. In this scenario, 10 respondents
(14.3%) indicated a possible preference for airport taxis,
while 25 respondents (35.7%) leaned toward the airport
bus. Additionally, 23 respondents (32.9%) remained in the
“Balanced Choice” category, and 12 respondents (17.1%)
expressed a definite preference for the airport bus. The
analysis again includes all 70 valid respondents, ensuring
data completeness.
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Figure 4. Distribution of Transport Preferences by Fares and Frequency P Airport Taxi Usage

At the highest fare scenario of IDR 160,000 (USD 9.69)
with a frequency of six times per day, a further shift toward
bus preference was evident. Only one respondent (1.4%)
considered choosing an airport taxi, while 15 respondents
(21.4%) selected the “Balanced Choice” category. In

contrast, 31 respondents (44.3%) indicated they might
choose the airport bus, and 23 respondents (32.9%)
expressed a definite preference for it. This dataset also
includes 70 valid respondents, with no missing data, and 67
respondents providing complete responses.
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These findings highlight the influence of fare increases
and service frequency on transportation mode preferences,
with a noticeable transition from airport taxis to airport
buses as fares rise.

Goodness-of-Fit test results for various models show
varying degrees of fit between the model and the data.
The first model has a Chi-Square value of 128.456 with
degrees of freedom (df) 120 and a significance value (Sig.)
of 0.282 as shown in Table 1. This p value is greater than
0.05, indicating that this model shows a good fit to the
data, with no significant differences between the model
and the data. The second model, with a Chi-Square of
206.951 and df 180, has a p-value of 0.082. While this p
value also indicates a good fit, there are indications that
this model may not be fully adequate in accurately
describing the data. Meanwhile, the third and fourth
models showed a Chi-Square value of 0 with a p-value of
1.000, indicating a perfect fit between the model and the
data. These overall results indicate that all models tested
showed adequate fit to the data, with the third and fourth
models showing excellent fit.

Table 1. Goodness-of-Fit Analysis of Transport Preference Model

Goodness-of-Fit | Chi-Square df Sig.
Model 1 128.456 120 0.282
Model 2 206.951 180 0.082
Model 3 0 180 1
Model 4 0 180 1

4. Discussion

Transportation cost structures and passenger preferences
play a crucial role in determining the efficiency and
viability of airport transport services. The vehicle
operating cost (VOC) analysis highlights that crew costs
and asset depreciation are the most dominant cost
components, contributing 24% and 17% of total expenses,
respectively. These findings are consistent with prior
studies emphasizing the significant impact of labor costs
and asset depreciation on transportation expenditures [12].
Additionally, fuel costs account for 7.7%, suggesting that
efficiency improvements could be achieved through
fuel-saving strategies or alternative energy sources [13].
The substantial proportion of maintenance costs further
underscores the importance of effective fleet management
and preventive maintenance strategies [14].

The choice distribution analysis based on transportation
rates and service frequency reveals compelling insights
into passenger preferences. Data collected from 70
respondents demonstrates significant variations in travel
mode choices, with fare and frequency playing a decisive
role in decision-making. At the lowest fare level (IDR
60,000 (USD 3.63), frequency of 3 uses), 37.1% of
respondents expressed a balanced preference between
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airport taxis and buses, while 31.4% opted for airport taxis.
This indicates that at lower fares, many travelers remain
uncertain in their transport choice, reflecting trade-offs
between cost and convenience [15].

As the fare increases to IDR 93,000 (USD 5.63)
(frequency of 4 uses), 31.4% of respondents definitely
prefer airport taxis, while 25.7% are split between the two
options. Interestingly, a 17.1% share leans towards
possibly choosing airport taxis. However, as the fare
further rises to IDR 126,000 (frequency of 5 uses), a shift
in preference occurs, with 35.7% of respondents favoring
airport buses and 17.1% definitely choosing the bus. This
shift suggests that as costs escalate, passengers begin to
prioritize economic alternatives over convenience [16].

At the highest fare level (IDR 160,000 (USD 9.69),
frequency of 6 uses), a significant shift towards airport
buses is observed, with 44.3% of respondents considering
bus transport and 32.9% definitely choosing the bus. This
demonstrates a strong tendency for passengers to favor
cost-effective options when faced with rising taxi fares,
aligning with travel behavior models that highlight the
trade-off between affordability and service quality [17].

The Goodness-of-Fit analysis confirms the robustness of
the model applied in this study. The Pearson Chi-Square
test for Model 1 yielded a value of 128.456 with 120
degrees of freedom, and a significance value of 0.282,
indicating an excellent fit between the observed data and
the proposed model. This result reinforces the validity of
the findings and suggests that the choice modeling
approach accurately reflects real-world passenger behavior
[18].

Overall, these findings underscore the necessity of
setting competitive fares and service frequencies to ensure
optimal passenger satisfaction and efficient public
transport utilization at Abdul Rachman Saleh Airport,
Malang.  Transport  operators  should  consider
implementing dynamic pricing strategies and enhanced
service quality measures to balance cost-efficiency and
passenger convenience. The strong model fit further
provides a robust foundation for future research and policy
development in optimizing airport transport service.

5. Conclusions

The analysis of transportation preferences among 70
respondents at Abdul Rachman Saleh Airport, Malang,
reveals a dynamic shift in choices influenced by fare levels
and service frequency. At lower fare categories,
respondents exhibit a more balanced preference between
airport taxis and buses, reflecting uncertainty in
decision-making. However, as fares increase, a clear trend
emerges, with a growing inclination toward airport buses,
particularly in the IDR 126,000 (USD 7.63) fare category
with a frequency of five times per day and the IDR 160,000
(USD 9.69) fare category with a frequency of six times per
day. The "May Choose Airport Bus" category dominates in
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these scenarios, indicating that passengers are more likely
to opt for buses when fare levels rise.

The Goodness-of-Fit analysis further confirms the
reliability of the models used, demonstrating a strong
alignment between the observed data and the proposed
model. The limited proportion of respondents who selected
extreme choices, such as "Definitely Choose Airport Taxi"
or "Definitely Choose Airport Bus," suggests that most
passengers prefer flexibility rather than rigid transport
decisions. Additionally, the findings indicate that while
cost is a major factor, service frequency plays a crucial role,
with passengers showing a preference for multiple fleet
availability even at higher fare levels.

These results underscore the importance of strategic fare
structuring to enhance the competitiveness and viability of
airport bus services. A well-balanced pricing strategy,
coupled with optimized service frequency, can increase
public transport adoption and reduce dependency on
airport taxis. Future research could explore additional
factors, such as service quality, travel time, and
environmental sustainability, to further refine transport
policies and improve mobility solutions at regional
airports.
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