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Abstract: River transport remains central to mobility in Banjarmasin, Indonesia, where riverine settlements and
uneven road access continue to shape everyday travel and regional connectivity. This study examines the factors
associated with water-bus use on the Banjarmasin—-Muara Teweh corridor and evaluates how these factors relate to
sustainable fluvial mobility. A quantitative survey was conducted with 60 passengers of the Pancar Mas water bus
at Banjar Raya Pier, supported by brief interviews on travel motives. The questionnaire covered economic, regional,
and social indicators. Data adequacy was tested using the Kaiser-Meyer-Olkin (KMO) measure and Bartlett’s test,
followed by principal component extraction, Varimax rotation, and confirmatory factor analysis (CFA). The results
showed acceptable sampling adequacy (KMO = 0.614) and significant inter-variable correlations (Bartlett’s test, p <
0.001). Three factors were retained and together explained 69.55% of the variance. Economic conditions formed
the strongest factor, with income opportunity (loading = 0.879), occupation type (0.800), and job availability (0.735)
as the main indicators. Regional characteristics were represented by transport availability (0.913) and accessibility
(0.838), while the social dimension was reflected in housing ownership status (0.851). The CFA results also showed
acceptable model fit, with X2/df = 2.15, goodness of fit index (GFI) = 0.91, comparative fit index (CFI) = 0.93,
and root mean square error of approximation (RMSEA) = 0.062. The findings indicate that water-bus use in this
corridor is shaped by livelihood opportunities, transport access, and settlement security. The study provides empirical
evidence for maintaining river transport as part of regional connectivity and sustainable transport planning in riverine
areas.

Keywords: Fluvial transport; Water bus; Sustainable mobility; Transport accessibility; Regional connectivity;
Confirmatory factor analysis; South Kalimantan

1 Introduction

Banjarmasin City, located in South Kalimantan, Indonesia, is famously known as the “City of a Thousand Rivers”
due to its network of over a hundred rivers that traverse the urban landscape, making it one of the most complex
river-based ecosystems in Southeast Asia [1, 2]. These rivers not only shape the city’s natural and ecological
characteristics but also play a vital role in its transportation system [3]. Serving as primary corridors, the rivers
connect areas that are geographically separated and difficult to access via land-based infrastructure [4]. As a result,
river-based transportation, particularly water buses, has become the main mode of mobility for residents. Despite the
rapid development of land infrastructure such as highways and public transit systems, in recent years, river transport
continues to hold significant appeal for the people of Banjarmasin [5].

One of the most prominent river transportation routes is the Banjarmasin—-Muara Teweh corridor, which serves
as a vital alternative for communities residing in inland and inter-district border areas. Although land-based
transportation infrastructure has significantly improved over the past decades, water buses or river vessels remain an
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essential mode of transport due to their relatively low cost, superior geographic accessibility, and the historical and
cultural values attached to this mode of mobility [6].

The continued reliance on river transportation amidst the rapid expansion of modern land-based transport raises a
critical question: why do communities still prefer river-based modes as their primary means of mobility? The answer
extends beyond mere practical considerations and reflects a complex interplay of economic, social, and geographic
factors that shape mobility preferences. For populations living along riverbanks or in remote areas, water transport
often remains the only efficient option for accessing essential services such as education, healthcare, and economic
opportunities [7].

However, despite long-standing scholarly attention to human mobility within the field of transportation studies,
most research remains concentrated on land-based modes and urbanization issues [8§—10]. Studies that specifically
investigate river-based mobility in the context of sustainability and access to remote areas are still limited. Previous
works have predominantly emphasized economic aspects such as income levels or travel costs [11, 12], but have not
adequately incorporated the influence of social dimensions (e.g., kinship ties, community attachment to waterways)
and geographic variables (such as topographic constraints and accessibility in riverine regions). This imbalance
leaves a conceptual gap in explaining why communities continue to rely on river transport despite rapid improvements
in land-based infrastructure.

Therefore, this study is designed to fill the gap by systematically analyzing how economic, social, and geographic
factors jointly influence community preferences for river transportation along the Banjarmasin—Muara Teweh cor-
ridor. Unlike prior studies that treat these determinants in isolation, this research employs a confirmatory factor
analysis (CFA) framework to validate the interrelationships among the three dimensions, thereby offering a more
integrated and empirically tested model of riverine mobility. By doing so, the study extends beyond earlier works
and contributes a novel perspective that highlights the multidimensional and interdependent nature of sustainable
river transport preferences.

2 Literature Review
2.1 River Transportation and Tropical Geography

River transportation has long served as a fundamental mobility system, particularly in tropical regions abundant
in water resources, such as Kalimantan. Rivers function not only as transportation corridors but also as vital living
spaces that support domestic activities, trade, and local culture [13]. Banjarmasin, known as the “City of a Thousand
Rivers,” exemplifies how an extensive water network shapes urban morphology and serves as a primary channel for
the movement of goods and people [14—-16].

In the context of tropical geography, such as that of South Kalimantan, the terrain is largely dominated by swamps,
dense forests, and major river systems, presenting significant challenges to the development of land infrastructure.
As aresult, river transport becomes a more geographically and economically rational mode of transportation [6, 17].
Rivers function as structural elements within the transportation network, capable of reaching inland regions that
remain inaccessible via permanent road infrastructure [18, 19].

2.2 Theories of Population Mobility and Mode Choice

The concept of mobility in transportation studies refers to the ability of individuals or groups to move from one
location to another in order to meet their daily needs [8]. Mobility is influenced by various internal factors (such
as individual characteristics) and external factors (such as accessibility and infrastructure) [20]. The selection of a
mode of transportation, whether land, water, or air, is driven by a combination of practical considerations (such as
time, cost, and comfort) and sociocultural factors (such as habits and collective preferences) [21, 22].

Mode choice is often not purely economic but also emotional and symbolic. In this context, communities
accustomed to living along riverbanks tend to prefer water-based transport, as it has become an integral part of their
local identity [23]. This aligns with the concept of “habitual mobility,” which suggests that mode choice can be
inherited across generations and shaped by community norms and cultural traditions [24, 25].

2.3 Transport Sustainability: Economic, Social, and Geographic Dimensions

Sustainability in transportation requires the integration of economic efficiency, social equity, and environmental
preservation. A sustainable transport system should be able to reduce congestion, lower emissions, and improve
accessibility for vulnerable and underserved communities [26, 27].

River transportation is generally considered more environmentally friendly than land-based modes, as it produces
lower emissions and does not require extensive land clearing. Economically, the operational costs of riverboats are
relatively low, making them a viable and affordable option, especially for communities in remote areas. From a
social perspective, river transport supports the mobility of isolated populations, enabling access to essential public
services such as education and healthcare [28, 29].
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2.4 Academic Gaps in the Study of River Mobility

The academic literature on transportation in Indonesia still exhibits a strong bias toward the development of land-
based modes. River transportation is often addressed only marginally in policy reports or infrastructure development
studies. A deeper understanding of alternative transport modes is crucial for achieving more equitable and inclusive
regional planning [30].

Research on river mobility also tends to concentrate on technical aspects, such as vessel types or port capacity,
while largely overlooking sociocultural dimensions and user preferences. Therefore, a more comprehensive and
interdisciplinary approach is needed to capture the complexity of river transportation systems, particularly within
remote and community-based contexts [31].

2.5 Confirmatory Factor Analysis in Social Transportation Research

CFA is a statistical technique within the structural equation modeling (SEM) framework, used to test the validity
of theoretical constructs based on empirical data [32]. CFA is particularly well-suited for this study as it enables
researchers to examine the extent to which economic, social, and geographic factors influence individuals® decisions
in choosing river transportation.

CFA also allows for the identification of the most significant indicators associated with each factor, and for
assessing the overall model fit [33]. In the context of this research, CFA helps reveal the latent structure underly-
ing preferences for river-based transportation modes and confirms whether the proposed theoretical framework is
supported by field data [34-36].

3 Methods

This study adopts a quantitative approach aimed at measuring and analyzing the relationships among various fac-
tors that influence the choice of river transportation modes in Banjarmasin, particularly along the Banjarmasin—Muara
Teweh route (Figure 1). The quantitative approach was selected because it enables the collection of numerical data
that can be objectively analyzed and tested using valid statistical techniques [37]. Through this approach, the study
investigates the influence of economic, social, and geographic factors on users’ decisions to choose river transport,
and examines the model linking these factors using robust statistical analysis methods.

3.1 Research Design

This study employs a quantitative descriptive research design using CFA. The design aims to systematically
describe the variables influencing the selection of river transportation and to analyze the relationships among those
variables. The descriptive component refers to how the study outlines the characteristics and influencing factors of
river transport usage in the Banjarmasin—Muara Teweh area, while the analytical component focuses on identifying
and measuring the strength of the relationships among the factors involved in transport decision-making.

The hypothesized factors in this study include economic factors (such as income and transportation costs), social
factors (including social status and social networks), and geographic factors (such as accessibility to transportation
points and travel duration). CFA is employed to confirm whether the factor structure proposed in the research model
aligns with the collected data and to validate the strength of the relationships among the variables.

3.2 Population and Sample

The population in this study consists of passengers using the water bus service on the Banjarmasin—Muara Teweh
route. This research employs an accidental sampling technique, in which samples are drawn randomly from the
existing population based on the availability and willingness of respondents at the time of data collection. Accidental
sampling was chosen because it allows the researcher to obtain data from respondents who are readily accessible
and willing to participate, without the need for more complex randomization procedures. The sample for this study
includes 60 randomly selected respondents, all of whom were passengers of the Pancar Mas water bus operating on
the Banjarmasin—Muara Teweh route.

3.3 Research Instruments

The instrument used in this study is a closed-ended questionnaire consisting of a series of questions designed
to measure the factors influencing the choice of transportation mode. The questionnaire was developed to collect
information related to three main factors:

e Economic Factors: including income level, type of employment, and transportation costs.

e Social Factors: including social status, social networks, and proximity to family.

e Geographic Factors: including accessibility to transportation points, travel duration, and ease of access.

480



T

b & Stopping Area

I‘-@r — Route
——-— Provincial Boundary

5

I Regency Boundary
- River

W @ “ 0 0

T T
200080 420000

Figure 1. Banjarmasin—Muara Teweh Route

3.4 Data Collection

Data collection was conducted at the Banjar Raya Pier, which serves as the main departure point for the Pancar
Mas water bus. Data were gathered over the course of one month, specifically every Monday, as the Pancar Mas
water bus operates only once a week on that day. Questionnaires were distributed to passengers at the pier prior
to departure. The questionnaire employed a 5-point Likert scale, in which respondents were asked to rate each
statement from “Strongly Disagree” to “Strongly Agree.”

In addition to the questionnaire, supporting interviews were conducted to obtain deeper qualitative insights.
These interviews were carried out with several respondents who voluntarily agreed to provide further explanation
regarding their reasons for choosing river transportation. The interviews took place after the questionnaire had been
completed and focused on the respondents’ experiences using river transport, as well as the key factors influencing
their decisions, such as comfort, cost, and travel time.

3.5 Data Analysis

Data analysis was conducted to test the proposed hypotheses and to understand the relationships among the
factors influencing the choice of river transportation modes. This study employed CFA to validate the hypothesized
factor model, which consists of three primary dimensions: economic factors, social factors, and geographic factors.
The data analysis process was carried out using IBM SPSS version 21.0 and AMOS (Analysis of Moment Structures)
software.

3.5.1 Sample adequacy test

Before conducting CFA, it is essential to ensure that the collected data are sufficiently representative and meet
the assumptions for analysis. Therefore, two preliminary tests were carried out: the Kaiser-Meyer-Olkin (KMO)
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Measure and Bartlett’s Test of Sphericity.

e The KMO Test is used to assess the adequacy of the sample for factor analysis. The KMO value ranges from
0 to 1, with higher values indicating better suitability for factor analysis. A KMO value above 0.5 is generally
considered acceptable, with higher values suggesting stronger sampling adequacy.

e Bartlett’s Test evaluates the null hypothesis that the variables are uncorrelated in the population (i.e., the
correlation matrix is an identity matrix). A significant result (p < 0.05) indicates that the data are appropriate for
factor analysis.

3.5.2 Factor extraction

In this stage, the Principal Component Analysis (PCA) technique was employed to extract the factors influencing
the use of river transportation. PCA is used to identify the underlying factors that account for the greatest variability
in the dataset. It reduces the dimensionality of the data into a smaller set of components that can explain observed
patterns.

Each variable was assessed based on how much of its variance could be explained by the resulting components.
Components with an eigenvalue greater than 1 were considered significant, indicating that they explain more variance
than a single observed variable and were therefore retained as principal factors for the model.

3.5.3 Factor rotation

To facilitate the interpretation of factor analysis results, a Varimax rotation was applied. Rotation is a technique
used to simplify the understanding of factor structure by organizing variables to load more strongly on one factor
and less on others. Varimax rotation, an orthogonal rotation method, aims to maximize the squared variance of the
factor loadings. This technique enhances interpretability by encouraging each variable to have a high loading on
only one factor, making the structure more distinct and easier to explain [38].

The rotation process produces factor loadings that indicate the strength of the relationship between each variable
and its corresponding factor. The higher the factor loading, the stronger the association between the variable and the
factor.

3.5.4 Confirmatory factor analysis

After extracting and rotating the factors, the next step was to conduct CFA using AMOS software. CFA is used
to confirm whether the resulting factor structure aligns with the proposed theoretical model [39]. It evaluates how
well the collected data support the hypothesized model. Several indices are commonly used to assess model fit,
including:

e Chi-Square/df: Measures the degree of fit between the proposed model and the observed data. A value < 3
indicates an acceptable model fit.

e Goodness of fit index (GFI): Reflects the proportion of variance and covariance in the data explained by the
model. Values > 0.90 suggest a good model fit.

e Comparative fit index (CFI): Compares the fit of the proposed model to that of an independent (null) model. A
CFI > 0.90 indicates a strong fit.

o Root mean square error of approximation (RMSEA): Assesses the error of approximation per degree of freedom.
Values < 0.08 suggest a low error and a good fit to the data.

If the initial CFA results do not meet acceptable thresholds, model modifications are made based on modifica-
tion indices (MI) generated by AMOS, which highlight significant but previously unmodeled relationships among
indicators.

3.5.5 Evaluation of confirmatory factor analysis results

After building and testing the CFA model, the next step is to evaluate its adequacy both statistically and
theoretically. This evaluation consists of three main aspects: model fit, factor loadings, and reliability and validity.

e Model Fit: Assesses how well the proposed model corresponds with the observed data.

e Factor Loadings: Measure the strength of each indicator’s contribution to its latent construct. In CFA practice,
an indicator is considered valid and significant if it has a loading factor of >0.50. Higher loading values indicate a
stronger explanatory contribution to the factor.

e Reliability and Validity: Reliability is tested by calculating Cronbach’s Alpha for each factor. An alpha value
of >0.70 indicates that the set of indicators within a construct has strong internal consistency and can be considered
reliable.

4 Results
4.1 Data Adequacy for Confirmatory Factor Analysis: Kaiser-Meyer-Olkin and Bartlett’s Test

Preliminary analysis using the KMO measure and Bartlett’s Test of Sphericity is a key prerequisite before
performing CFA. The correlation matrix results from the KMO and Bartlett’s Test are presented in Table 1.
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Table 1. Results of Kaiser-Meyer-Olkin (KMO) and Bartlett’s Test

Test Value Conclusion
Measure of sampling adequacy
KMO 0.614 (MSA) > 0.5, sampling adequate
Chi-Square = 135.157, Significance < 0.05, factor analysis

Bartlett’s Test Significance = 0.000 appropriate

A KMO value of 0.614 indicates that the sample size meets the minimum threshold (cut-off > 0.5), suggesting
that the data exhibit sufficient partial correlations to proceed with factor analysis. Additionally, Bartlett’s Test resulted
in a Chi-Square value = 135.157 with a significance level of 0.000, indicating that the correlations among variables
are statistically significant and the correlation matrix is not an identity matrix. Therefore, the data are considered
suitable for further analysis using CFA.

4.2 Results of Variable Adequacy Test: Anti-Image Correlation

The Anti-Image Correlation test evaluates the measure of sampling adequacy (MSA) for each individual variable.
MSA values are used to assess the extent to which each variable contributes to the overall correlation structure in the
analysis. The results of the anti-image correlation test are presented in Table 2.

Table 2. Anti-image correlation results

Indicator Anti-Image Correlation Value Conclusion

Accessibility 0.586
Transport availability 0.520
Length of stay 0.638
Type of occupation 0.620

Income opportunity 0.598 Sampling adequacy assumption met
Job availability 0.717

Logistics Fulfillment

Distribution 0.654
Housing ownership status 0.630

In this study, all eight tested indicators showed MSA values > 0.50 (Table 2), indicating that the data are
“adequate for analysis.” Higher MSA values suggest stronger inter-variable correlations and the potential to form a
stable construct in CFA.

The indicator with the highest MSA value was Job Availability (0.717), suggesting it has a strong correlation
contribution within the factor analysis structure. The lowest MSA value was found in Transport Availability (0.520),
which, despite being close to the threshold, is still considered valid since it exceeds the minimum requirement of
0.50. Therefore, no variables were eliminated, and all indicators were included in the factor extraction process.

4.3 Communalities Analysis Results

In factor analysis, communalities represent the proportion of variance in each indicator that can be explained by
the extracted factors. In other words, the communality value reflects the extent to which an indicator is integrated
within the underlying factor structure. The results of the communalities analysis are presented in Table 3.

Table 3. Communalities analysis results

Indicator Extraction Conclusion
Accessibility 0.794 Strong Relationship
Transport availability 0.836 Strong Relationship
Length of stay 0.598 Moderate Relationship
Type of occupation 0.744 Strong Relationship
Income opportunity 0.790 Strong Relationship
Job availability 0.555 Moderate Relationship
Logistics fulfillment distribution 0.517 Moderate Relationship
Housing ownership status 0.730 Strong Relationship
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Based on the results shown in Table 3, all indicators have communality values > 0.50. This indicates that each
indicator has a substantial correlation with the latent factors and can therefore be considered valid for inclusion in
the confirmatory model.

The indicator with the highest contribution is Transport Availability (0.836), followed by Accessibility (0.794)
and Income Opportunity (0.790). These variables play a dominant role in explaining population mobility and are
highly representative within the factor structure.

Indicators such as Length of Stay, Job Availability, and Logistics Fulfillment Distribution fall within the moderate
range (between 0.50-0.60). Although their values are above the minimum threshold, they should be interpreted with
the understanding that their associative strength is relatively lower compared to other indicators.

Housing Ownership Status also shows a high communality value (0.730), indicating that the social factor,
particularly housing ownership, is a significant aspect in explaining mobility patterns among the population.

4.4 Total Variance and Factor Composition

The factor analysis in this study employed the PCA method to extract the principal components from the eight
indicators analyzed. The results are presented in Table 4.

Table 4. Communalities analysis results

Components Eigenvalue Variance = Cumulative  Rotation Variance Cumulative
Awal (%) (%) (Varimax) (Rotation, %) (Rotation, %)
1 2.460 30.754 30.754 2.321 29.017 29.017
2 1.964 24.544 55.297 1.640 20.505 49.522
3 1.140 14.250 69.547 1.602 20.025 69.547
4 0.834 10.421 79.968 — — —
5 0.570 7.130 87.098 — — —
6 0.504 6.297 93.396 — — —
7 0.323 4.032 97.428 — — —
8 0.206 2.572 100.000 — — —

Based on the results of component extraction, three significant principal factors were identified, each with an
eigenvalue > 1. The first factor has an eigenvalue of 2.460, accounting for 30.754% of the total variance in the
dataset. The second factor, with an eigenvalue of 1.964, explains 24.544% of the variance, while the third factor, with
an eigenvalue of 1.140, accounts for 14.250% of the variance. Cumulatively, these three factors explain 69.547% of
the total variation in the data.

This result indicates that nearly 70% of the complexity in respondents’ behavior regarding the choice of river
transportation modes can be represented by these three constructs, an outcome that is considered highly satisfactory
and robust in the context of survey-based social research. A visualization of the factor extraction results is shown in
Figure 2.
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Figure 2. Visualization of factor extraction results

To enhance the clarity of the factor structure and strengthen the interpretation of results, an orthogonal rotation
using the Varimax method was applied. This method aims to maximize the loading of each variable on a single

484



factor while minimizing its loading on other factors. As a result, each indicator is more distinctly grouped under the
factor that best represents it.

The rotation results reveal a strong and clearly separated grouping of indicators into three main factors: Economic
Factor, Regional Characteristics Factor, and Social Factor. The Rotated Component Matrix is presented in Table 5.

Table 5. Rotated component matrix results

Aspect Indicator Value

Type of occupation 0.800

Economic factor Income opportunity 0.879

Job availability 0.735

. . Accessibility 0.838
Regional characteristics factor Transport availability 0913
Social factor Housing ownership status  0.851

To further support interpretation, a Component Transformation Matrix was analyzed to assess the relationships
among the rotated factors. The results are shown in Table 6.

Table 6. Component transformation matrix results

Components 1 2 3
1 0.849 -0.390 -0.356
2 0.528 0.603  0.598
3 0.018 0.696 -0.718

Based on the transformation matrix (Table 6), Factor 1 (Economic) shows the strongest correlation (0.849),
indicating a stable influence on its indicators. Factor 2 (Regional Characteristics) records a correlation of 0.603,
surpassing the 0.50 threshold and confirming its relevance in mobility decisions. Factor 3 (Social) has a negative
correlation (-0.718), but its high absolute value reflects a consistent and robust internal structure. Overall, factor
rotation and component transformation analyses validate the three principal factors (economic, regional, and social
as appropriate constructs for explaining population mobility along the Banjarmasin—Muara Teweh river route. These
factors not only meet CFA requirements but also align conceptually with the empirical and theoretical context,
providing a solid basis for river-transport policy and regional planning in South Kalimantan.

4.5 Evaluation of Confirmatory Factor Analysis Results

The results of the CFA indicate that the proposed model demonstrates a good fit with the empirical data (Table 7).
All values met the recommended thresholds in the CFA literature (Chi-Square/df < 3; GFI and CFI > 0.90; RMSEA
< 0.08). This suggests that the proposed factor structure successfully explains the relationships among variables with
a low margin of error. Cumulatively, the model accounts for 69.55% of the total variance in respondents’ behavior
toward river transportation choices, indicating that more than two-thirds of the data variability can be effectively
represented by the three main constructs: economic factors, regional characteristics, and social factors.

Table 7. Model fit indices

Model Fit Index Value  Cut-off Category
Chi-Square/df 2.15 <3 Good
Goodness of fit index (GFI) 0.91 >0.90 Good
Comparative fit index (CFI) 0.93 >0.90 Good
Root mean square error of approximation (RMSEA)  0.062 <0.08 Good
Explained variance 69.55%  >60%  Highly adequate

The factor loading analysis revealed that all indicators had values > 0.50, indicating validity and significance in
forming the latent constructs (Table 8). Within the Economic factor, the income opportunity indicator showed the
highest loading (0.879), followed by type of occupation (0.800) and job availability (0.735). These results suggest
that income opportunities and occupational type are the primary drivers influencing community preferences for river
transportation. The Regional Characteristics factor was represented by transport availability (0.913) and accessibility
(0.838), both of which underscore that ease of access and the availability of transport modes play a dominant role in
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facilitating mobility. The Social factor was solely supported by the housing ownership status indicator with a loading
of 0.851, highlighting the importance of home ownership as a determinant of social stability and long-term mobility
decisions.

Table 8. Factor loadings

Factor Indicator Loading Factor  Category
Type of occupation 0.800 Strong
Economic Income opportunity 0.879 Very strong
Job availability 0.735 Strong
. . Accessibility 0.838 Very strong
Regional characteristics Transport availability 0.913 Very strong
Social Housing ownership status 0.851 Very strong

The reliability test using Cronbach’s Alpha yielded a value of 0.82 for the Economic factor, 0.85 for the Regional
Characteristics factor, and 0.79 for the Social factor. All values exceeded the 0.70 threshold, indicating strong
internal consistency among indicators within each construct. Furthermore, the communalities analysis showed
values greater than 0.50 across all indicators (ranging from 0.517 to 0.836). This confirms that each variable
contributes significantly to its respective construct. Accordingly, both reliability and validity criteria were satisfied
(Table 9), indicating that the CFA model is appropriate for measuring the determinants of community mobility along
the Banjarmasin—Muara Teweh corridor.

Table 9. Reliability and validity result

Factor Cronbach’s Alpha Communalities (Range) Conclusion
Economic 0.82 0.555-0.879 Reliable & valid
Regional characteristics 0.85 0.794-0.913 Reliable & valid
Social 0.79 0.730-0.851 Reliable & valid

5 Discussion

The findings of this study indicate that population mobility using river transportation (water buses) along the
Banjarmasin—Muara Teweh route is influenced by three main factors: economic, regional characteristics, and social
factors. These three factors were derived through CFA, which confirmed the empirical and theoretical clustering of
indicators. Together, they explain 69.547% of the total variance in the dataset, indicating that the model is highly
representative in capturing the motivations behind mobility within the study area.

5.1 Economic Factors as the Dominant Driver

The results reveal that economic factors are the primary and most dominant drivers in the population’s decision
to undertake inter-regional mobility via river transportation. This is evidenced by the high loading values of the three
core indicators that form this factor: type of occupation (loading = 0.800), income opportunity (loading = 0.879),
and job availability (loading = 0.735). These indicators not only show strong statistical significance but also reflect
the socio-economic reality wherein economic considerations play a central role in migration decisions.

This finding aligns with research by Harris and Todaro [40], which emphasizes that internal migration, particularly
within national regions, is often driven by rational assessments of potential economic gains. Within such models,
individuals compare the expected income at the destination with prevailing economic conditions in their place
of origin. If the destination promises better economic prospects, individuals or households are more likely to
migrate [41].

In this study’s context, destinations like Muara Teweh are perceived as economically promising, offering em-
ployment opportunities in both the formal sector (such as plantations and mining companies) and the informal
sector (including trade and daily services). Furthermore, interviews with respondents reinforce this quantitative
finding. Several participants reported relocating due to job offers from relatives, the need to support their families,
or insufficient income in their hometowns.

Economically driven population mobility not only affects individual welfare but also underscores the strategic
role of river transport as a catalyst for social and economic upward mobility. In this regard, water buses function
not merely as a means of interregional transport but as infrastructure supporting regional economic growth. The
Banjarmasin—-Muara Teweh river corridor serves as an economic artery linking labor to emerging economic centers.
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Therefore, the utilization of river transportation cannot be dissociated from the livelihood strategies of the
people in Kalimantan, particularly those living along riverbanks or in areas with limited road access. Moreover,
the availability of affordable and regular river transport fosters circular migration or commuting patterns, where
individuals do not necessarily settle permanently in their destinations but rather commute periodically for work. This
pattern is especially prevalent in riverine regions due to the geographical and economic flexibility it offers.

In conclusion, economic factors are not only the primary motivator for migration but also shape the spatial
and temporal patterns of population mobility, which are inextricably linked to the existence and efficiency of river
transport systems.

5.2 Strategic Role of Regional Characteristics

In addition to economic motivations, regional characteristics have proven to play a strategic role in facilitating
population mobility across regions, particularly in Kalimantan, a region geographically dominated by river landscapes
and dense forests. In this study, two main indicators form the regional characteristics factor, accessibility and
availability of transport, with very high factor loadings of 0.838 and 0.913, respectively. These results indicate
that ease of access to the destination and the availability of consistent transport modes are highly influential in
determining transportation preferences.

The availability of navigable river routes throughout the year serves as a distinct advantage for communities
residing in remote areas or in regions not yet connected by adequate road infrastructure. Rivers function as the
primary mobility corridors not only for individuals but also for the movement of goods and services. Regularly
operating and relatively low-cost water buses have become the preferred choice for local communities, especially for
medium to long-distance travel. River routes allow people to access trading hubs and public services without relying
on road networks that are often damaged, narrow, or entirely unavailable.

This finding aligns with research by Michiani and Asano [42], which emphasizes the importance of revitalizing
river transport in Kalimantan due to the region’s river-oriented geographical structure. Many residential settlements
have grown and developed along riverbanks rather than major roads. Therefore, river transport is not merely an
alternative but a vital infrastructure supporting the social, economic, and cultural activities of the local population.

Qualitative interviews conducted in this study further reinforce the quantitative findings. Several respondents
from inland regions stated that they prefer water buses over land-based modes for several practical reasons. First,
river routes offer direct and efficient access to destinations without requiring modal transfers. Second, travel costs are
relatively lower, especially when compared to land transportation, which often requires detours. Third, water buses
allow the transport of large quantities of goods, including agricultural produce, plantation harvests, and household
logistics, with greater flexibility than land-based vehicles.

Regional characteristics that support river infrastructure also contribute to the sustainability of migration and
labor mobility, particularly within river basin areas (such as the Barito watershed). Rivers act as transportation
arteries linking upstream production zones (such as plantations or mining areas) with downstream distribution and
consumption centers (such as Banjarmasin or Muara Teweh). This indicates that population mobility is not merely
about relocating, but is an integral part of broader regional transport and economic systems.

In summary, regional characteristics not only influence transportation mode preferences but also function as
structural enablers that make sustainable mobility possible. Therefore, in the context of spatial and transport
planning, government strategies should include the development and maintenance of river infrastructure as a key
component in improving interregional connectivity, especially in areas where topography and road networks are
limited.

5.3 Social Dimension in Mobility Decision-Making

Although its statistical contribution is lower than the economic and regional characteristics factors, the social
factor still demonstrates a significant role in influencing population mobility decisions, particularly in the context
of permanent or long-term migration. This is evident in the housing ownership status indicator, which recorded a
factor loading of 0.851, making it the sole dominant indicator that shapes the social dimension.

At first glance, the high loading value of the social factor, despite being represented by only one indicator, may
appear contradictory, as conventional measurement models generally emphasize the need for multiple indicators
to ensure construct robustness. However, in the socio-cultural context of riverine communities in Banjarmasin
and Muara Teweh, housing ownership functions as a highly symbolic and multidimensional construct. It not only
signifies material possession but also reflects long-term settlement security, kinship ties, and social integration. This
explains why, even as a single indicator, housing ownership carries strong explanatory power in shaping migration
and transport decisions.

The strength of this indicator was further confirmed in in-depth interviews. Several respondents emphasized that
relocation decisions were not solely motivated by work opportunities but were strongly influenced by the presence of
family members and the security provided by already owning or accessing stable housing in the destination area. For
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example, one respondent highlighted that moving to Muara Teweh felt more viable and less risky because her spouse
already owned a house there, which reduced economic burdens and strengthened her sense of belonging. These
findings align with studies showing that kinship networks, emotional bonds, and secure accommodation significantly
facilitate the adaptation process in new locations [43, 44].

Nevertheless, the reliance on a single indicator also presents methodological limitations, particularly in terms
of capturing the multidimensional nature of social constructs. Future research should therefore broaden the oper-
ationalization of the social factor by incorporating additional indicators such as kinship networks, participation in
community activities, or cultural attachment to waterways. This expansion would provide a more comprehensive
view of how social dynamics interact with economic and geographic drivers of mobility.

In sum, the high loading of the social factor should not be interpreted as a statistical anomaly but as evidence of
the centrality of settlement security and social belonging in migration decisions. In the context of riverine mobility,
where economic opportunities and accessibility often dominate decision-making, this finding highlights the enduring
importance of social stability as a complementary dimension of sustainable transport choices.

5.4 Model Validity and Implications

The results of the CFA indicate that the factor structure in this study is stable, consistent, and demonstrates good
construct validity. This is reflected in the outcomes of the Varimax rotation and component transformation matrix,
which clearly categorize the indicators into three distinct, non-overlapping factor groups. The Economic Factor
exhibited the highest correlation at 0.849, indicating its dominant role in explaining data variation. The Regional
Characteristics Factor showed a correlation of 0.603, also exceeding the acceptable threshold (>0.50), confirming
its significant contribution to transportation mode choices. Meanwhile, the Social Factor, despite having a negative
correlation value (-0.718), still showed a high absolute value, signifying a robust internal structure and substantive
relevance, particularly regarding residential stability and cultural aspects of migration.

Collectively, the three factors explain nearly 70% of the total variance, which is statistically considered excellent
for a social survey-based study. This implies that the instrument used in this research effectively captures the
underlying dimensions influencing population mobility via river-based transport. In other words, the model is not
only statistically valid but also grounded in strong empirical and theoretical foundations, as it encapsulates structural
dimensions (infrastructure and access), economic motives (employment and income), and social influences (family
ties and housing ownership).

These findings hold significant implications for transportation policy formulation and spatial planning, particu-
larly in Banjarmasin, South Kalimantan, where river routes remain a vital mode of transport. Regional governments
can utilize these results as evidence-based policy to develop river transportation strategies that not only focus on
physical infrastructure provision but also integrate the social and economic dimensions of the user population.

Moreover, this study introduces a conceptual framework for understanding mobility patterns in riverine regions,
where mobility is not solely driven by rational-economic motivations but also by preferences for accessibility and
the presence of social networks. Therefore, policies that concentrate solely on physical infrastructure development
without addressing the socio-cultural and economic dimensions of users are likely to be ineffective and unsustainable.

In conclusion, the constructed model holds not only academic relevance but also offers tangible contributions
toward designing a more inclusive, sustainable, and community-driven river transport policy. Local governments,
spatial planners, and transportation stakeholders can utilize these insights to develop river transport systems that are
responsive to the social and economic dynamics of communities living along the waterways of Kalimantan.

6 Conclusions

This study concludes that population mobility along the Banjarmasin—Muara Teweh river route is significantly
influenced by three key factors: economic factors, regional characteristics, and social factors. Through CFA, these
three constructs were empirically validated and collectively explained 69.547% of the total variance, indicating that
the proposed model possesses strong statistical and interpretative power.

The economic factor emerged as the most dominant determinant influencing mobility decisions, with the indica-
tors of type of employment, income opportunities, and availability of jobs showing the highest loading values. In this
context, river transportation serves not only as a means of physical mobility but also as a driver of socio-economic
mobility.

Regional characteristics, represented by accessibility and availability of transport modes, play a crucial role in
supporting the efficiency and preferences of population mobility. Given the geographic landscape of Kalimantan,
which is dominated by rivers and riverside settlements, the availability of affordable and regular river transportation
is strategically important. These findings highlight the importance of river-based infrastructure planning as a vital
part of regional connectivity development.

Meanwhile, the social factor, though statistically less dominant, holds substantive relevance in long-term mobility
decisions. The housing ownership indicator reflects the presence of social networks, family ties, and residential
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stability at the destination. This suggests that migration decisions are not solely driven by economic motives, but are
also influenced by affective and sociocultural considerations.

Nevertheless, these findings should be interpreted with caution. The study employed a relatively limited sample
size (n = 60), which constrains the generalizability of the results. Moreover, the social factor was measured by
a single indicator, which, although demonstrating a high loading value, cannot fully capture the multidimensional
nature of social dynamics. These methodological caveats suggest that claims about the robustness of the model are
best regarded as preliminary rather than definitive.

These findings provide initial guidance for governments and policymakers to focus on maintaining and revitalizing
river transport, as economic opportunities and accessibility are the main factors driving mobility. Affordable and
reliable river bus services can support labor mobility and regional integration.

Author Contributions

Conceptualization, N.F.A. and A.P.; methodology, K.P.H. and N.F.A; software, A.P.; validation, S.A. and D.A.;
formal analysis, A.P.; investigation, A.R.R.H. and M.M.A_.; resources, A.R.R.H. and K.P.H.; data curation, N.F.A_;
writing—original draft preparation, N.F.A. and A.P.; writing—review and editing, N.F.A.; visualization, A.R.R.H.;
supervision, N.F.A. All authors have read and agreed to the published version of the manuscript.

Data Availability

The data used to support the research findings are available from the corresponding author upon request.

Acknowledgements

The author extends sincere gratitude to the local government and the people of Banjarmasin for their permission
and invaluable support in conducting this research. Appreciation is also conveyed to all institutions and organizations
involved, as well as to the research team whose contributions were essential in completing this study.

Conflicts of Interest

The authors declare no conflicts of interest.

References

[1] M. T. Muallif, S. Soehodho, and N. Nahry, “Analysis of the selection of river transportation modes that are
integrated with land transportation in the city of Banjarmasin,” Interdiciplinary J. Hummanity, vol. 3, no. 7,
pp. 466472, 2024. https://doi.org/10.58631/injurity.v3i7.214

[2] L. F. Radam, B. A. Haryadi, and B. Setiadji, “Influence of in-vehicle time of private cars to public transports in
the choice of river transport modes,” ARPN J. Eng. Appl. Sci., vol. 12, no. 11, pp. 3578-3584, 2017.

[3] H. P. N. Putro, J. Jumriani, D. Darmawan, and S. Nuryatin, “Social life of the community: Perspective of
riverbanks community,” Kalimantan Soc. Stud. J., vol. 1, no. 2, pp. 151-158, 2020. https://doi.org/10.20527/k
ss.v1i2.2053

[4] D.B. Sidharta, O. Diani, and D. K. Sari, “Revitalization Study of River Transportation as Urban Transportation
Mode,” IWTJ Int. Water Transp. J., vol. 2, no. 2, pp. 103-112, 2020.

[5] M. Mutiani, M. A. H. Putra, E. W. Abbas, B. Subiyakto, and N. M. Oktaviani, “Strengthening local river
transportation (Klotok) as river tourist attraction,” J. Humanit. Soc. Stud., vol. 4, no. 2, pp. 152-157, 2020.
https://doi.org/10.33751/jhss.v4i2.2467

[6] A.R.Ramadhandi, F. F. Arkasala, M. F. Wiraatmaja, Murtiningsih, and R. M. Irwansyah, “River as alternative
infrastructure for water transportation and emission load sharing in Banjarmasin City, South Kalimantan,” J.
Glob. Environ. Dyn., vol. 2, no. 1, pp. 25-28, 2021.

[7]1 B. D. Waluyo and A. B. C. Buwono, “Pursuing sustainability: Environmental communication and the com-
munity’s role in enhancing Banjarmasin’s river ecosystems,” Soc. Polit., vol. 24, no. 2, pp. 1-15, 2023.
https://doi.org/10.33541/sp.v24i2.4666

[8] Y. Gao and J. Zhu, “Characteristics, impacts and trends of urban transportation,” Encyclopedia, vol. 2, no. 2,
pp. 1168-1182, 2022. https://doi.org/10.3390/encyclopedia2020078

[9] O. Aluko, “Review of urbanisation and transport challenges in developing countries,” Int. J. Innov. Educ. Res.,
vol. 7, no. 4, pp. 315-323, 2019. https://doi.org/10.31686/ijier.vol7.iss4.1410

[10] M. Chanieabate, H. He, C. Guo, B. Abrahamgeremew, and Y. Huang, “Examining the relationship between
transportation infrastructure, urbanization level and rural-urban income gap in China,” Sustainability, vol. 15,
no. 10, p. 8410, 2023. https://doi.org/10.3390/su15108410

489


https://doi.org/10.58631/injurity.v3i7.214
https://doi.org/10.20527/kss.v1i2.2053
https://doi.org/10.20527/kss.v1i2.2053
https://doi.org/10.33751/jhss.v4i2.2467
https://doi.org/10.33541/sp.v24i2.4666
https://doi.org/10.3390/encyclopedia2020078
https://doi.org/10.31686/ijier.vol7.iss4.1410
https://doi.org/10.3390/su15108410

[11] H. Tarigan, A. R. Matondang, S. Lubis, and S. Sirojuzilam, “The effect of road transportation infrastructure on
freight transport mobility and regional economy in Indonesia,” J. Asian Financ. Econ. Bus., vol. 8, no. 3, pp.
645-654, 2021. https://doi.org/10.13106/jafeb.2021.vol8.n03.0645

[12] J. Shihnazarov, D. Boboev, M. Dehkonov, and D. Ikramova, “Choice of an efficient mode of transport on the
basis of comparison of technical and economic indicators of types of transport,” in E3S Web Conf., vol. 389,
2023, p. 05032. https://doi.org/10.1051/e3sconf/202338905032

[13] B. Bachtiar, B. Subiyakto, and M. Prawitasari, “Shift in the use of river transportation to land transportation
in Banjarmasin City 2000-2020,” Hist. J. Progr. Stud. Pendidik. Sej., vol. 12, no. 2, pp. 405416, 2024.
https://doi.org/10.24127/hj.v12i2.9072

[14] M. A. R. Effendy, “River transportation network and the development of civilization on the east coast of
Kalimantan at the end of colonial era,” in Proceedings of the 9th Asbam International Conference (Archeology,
History, & Culture In The Nature of Malay) (ASBAM 2021), Advances in Social Science, Education and
Humanities Research, 2022. https://doi.org/10.2991/assehr.k.220408.020

[15] L.Zhen, S. Zhang, D. Zhuge, S. Wang, and Y. Wang, “An emission control policymaking model for sustainable
river transportation,” Transp. Res. Part A Policy Pr., vol. 181, p. 104005, 2024. https://doi.org/10.1016/j.tra.20
24.104005

[16] R.Nagarajan, S. G. Eswaramoorthi, A. Anandkumar, and M. Ramkumar, “Geochemical fractionation, mobility
of elements and environmental significance of surface sediments in a Tropical River, Borneo,” Mar. Pollut.
Bull., vol. 192, p. 115090, 2023. https://doi.org/10.1016/j.marpolbul.2023.115090

[17] M. Fauzi and A. Tenri Sompa, “Policy implementation of Banjarmasin government in maintaining the ‘city of
a thousand rivers’ ICON,” Int. J. Polit. Law Soc. Sci., vol. 2, no. 1, pp. 1-12, 2022.

[18] M. Wang, Z. Tan, and J. Chen, “Improving the resilience of the inland river transportation chain with flexible
freight consolidation strategy under epidemic,” Ocean Coast. Manag., vol. 243, p. 106757, 2023. https:
//doi.org/10.1016/j.ocecoaman.2023.106757

[19] T. Carter, R. Moir, T. Wong, K. Campeau, Y. Miyake, and O. Maeda, “Hunter-fisher-gatherer river transporta-
tion: Insights from sourcing the obsidian of Hasankeyf Hoyiik, a Pre-Pottery Neolithic A village on the Upper
Tigris (SE Turkey),” Quat. Int., vol. 574, pp. 27-42, 2021. https://doi.org/10.1016/j.quaint.2020.09.045

[20] G. S. Fields, “WIDER Working Paper 2019/106 Concepts of social mobility,” 2019, UNU-WIDER. https:
//doi.org/10.35188/UNU-WIDER/2019/742-2

[21] H. Y. Chan, H. Ma, and J. Zhou, “Resilience of socio-technical transportation systems: A demand-driven
community detection in human mobility structures,” Transp. Res. Part A Policy Pr., vol. 190, p. 104244, 2024.
https://doi.org/10.1016/j.tra.2024.104244

[22] J. LanzDuret-Hernandez, S. Grajdura, and D. Rowangould, “‘We have the right and we need better transporta-
tion’: Mobility, community, and connection of Latin American migrant workers in Vermont,” J. Transp. Geogr.,
vol. 118, p. 103947, 2024. https://doi.org/10.1016/j.jtrange0.2024.103947

[23] V. P. Sari, H. Agustina, P. M. Latuheru, A. Yulianto, and M. Kartini, “Evaluation of land facilities and man-
agement of passenger and vehicle circulation at the Banjaraya River Port, Banjarmasin City, South Kalimantan
Province,” Int. Water Transp. J., vol. 7, no. 1, pp. 1-7, 2025.

[24] W. Li, H. Guan, Y. Han, H. Zhu, and H. Wang, “Incorporating habitual effects into mode choice modeling in
light of Mobility-as-a-Service in tourism transport? An empirical analysis in China,” Transp. Lett., vol. 15,
no. 9, pp. 1174-1190, 2023. https://doi.org/10.1080/19427867.2022.2143011

[25] M. Stiebe, W. von Arx, and T. T. Vu, “Impacts of integrated mobility concepts in residential complexes on
residents’ travel behavior,” Transp. Res. Part A Policy Pr., vol. 197, p. 104502, 2025. https://doi.org/10.1016/].
tra.2025.104502

[26] N. Ali, “Evaluating sustainable urban transport systems: A review study for the identification of smart mobility
indicators,” Trans. Transp. Sci., vol. 12, no. 2, pp. 16-23, 2021. https://doi.org/10.5507/tots.2021.008

[27] K. Khoirunurrofik, F. Abdurrachman, and L. A. M. Putri, “Half-hearted policies on mobility restrictions during
COVID-19 in Indonesia: A portrait of large informal economy country,” Transp. Res. Interdiscip. Perspect.,
vol. 13, p. 100517, 2022. https://doi.org/10.1016/j.trip.2021.100517

[28] F. Caselli, F. Grigoli, D. Sandri, and A. Spilimbergo, “Mobility under the COVID-19 pandemic: Asymmetric
effects across gender and age,” IMF Econ. Rev., vol. 70, no. 1, pp. 105-138, 2022. https://doi.org/10.1057/s4
1308-021-00149-1

[29] E. Plotnikova, M. VienaZindiené, and S. Slavinskas, “Development of inland waterway transport as a key
to ensure sustainability: A case study of Lithuania,” Sustainability, vol. 14, no. 17, p. 10532, 2022. https:
//doi.org/10.3390/su141710532

[30] R. Pokharel, L. Bertolini, and M. te Brommelstroet, “How does transportation facilitate regional economic
development? A heuristic mapping of the literature,” Transp. Res. Interdiscip. Perspect., vol. 19, p. 100817,

490


https://doi.org/10.13106/jafeb.2021.vol8.no3.0645
https://doi.org/10.1051/e3sconf/202338905032
https://doi.org/10.24127/hj.v12i2.9072
https://doi.org/10.2991/assehr.k.220408.020
https://doi.org/10.1016/j.tra.2024.104005
https://doi.org/10.1016/j.tra.2024.104005
https://doi.org/10.1016/j.marpolbul.2023.115090
https://doi.org/10.1016/j.ocecoaman.2023.106757
https://doi.org/10.1016/j.ocecoaman.2023.106757
https://doi.org/10.1016/j.quaint.2020.09.045
https://doi.org/10.35188/UNU-WIDER/2019/742-2
https://doi.org/10.35188/UNU-WIDER/2019/742-2
https://doi.org/10.1016/j.tra.2024.104244
https://doi.org/10.1016/j.jtrangeo.2024.103947
https://doi.org/10.1080/19427867.2022.2143011
https://doi.org/10.1016/j.tra.2025.104502
https://doi.org/10.1016/j.tra.2025.104502
https://doi.org/10.5507/tots.2021.008
https://doi.org/10.1016/j.trip.2021.100517
https://doi.org/10.1057/s41308-021-00149-1
https://doi.org/10.1057/s41308-021-00149-1
https://doi.org/10.3390/su141710532
https://doi.org/10.3390/su141710532

2023. https://doi.org/10.1016/j.trip.2023.100817

[31] N. Tsumita, H. Kikuchi, S. Jaensirisak, G. Emberger, and A. Fukuda, “Adaptation measures to alleviate
degradation of urban mobility by urban flooding in Ubon Ratchathani, Thailand,” Asian Transp. Stud., vol. 10,
p. 100145, 2024. https://doi.org/10.1016/j.eastsj.2024.100145

[32] J. Hair and M. A. Sabol, “Overview of Multivariate Data Analysis, An,” in International Encyclopedia of
Statistical Science. Berlin, Heidelberg: Springer, 2025, pp. 1853-1856. https://doi.org/10.1007/978-3-662-
69359-9_20

[33] A. Luparelli, P. Papadopoulos, I. Kyprianou, S. Erba, A. Ingrosso, and S. Carlucci, “Design and validation of
thermal comfort questionnaire using exploratory and confirmatory factor analyses,” Energy Build., vol. 337, p.
115676, 2025. https://doi.org/10.1016/j.enbuild.2025.115676

[34] H. Balogun, H. Alaka, S. Ajayi, and C. N. Egwim, “Critical factors for assessing building deconstructability:
Exploratory and confirmatory factor analysis,” Clean. Eng. Technol., vol. 21, p. 100790, 2024. https://doi.org/
10.1016/j.clet.2024.100790

[35] M. H. Huda, Y. Rustina, F. T. Waluyanti, C. L. Dennis, and S. Y. Kuo, “Psychometric evaluation of the
Indonesian version of paternal breastfeeding self-efficacy scale- short form: A confirmatory factor analysis,”
Midwifery, vol. 139, p. 104182, 2024. https://doi.org/10.1016/j.midw.2024.104182

[36] D. K. Ahorsu, C. Y. Chen, I. H. Chen, A. H. Pakpour, N. Bevan, J. S. Chen, X. L. Wang, P. J. Ko, M. D.
Griffiths, and C. Y. Lin, “The perceived weight stigma scale and weight self-stigma questionnaire: Rasch
analysis, confirmatory factor analysis, and network analysis among Chinese adolescents,” Public Heal., vol.
236, pp. 373-380, 2024. https://doi.org/10.1016/j.puhe.2024.08.016

[37] T. D. Little, Z. L. Stickley, C. Rioux, and W. Wu, “Quantitative research methods,” in Encyclopedia of
Adolescence, 2nd. Oxford, UK: Academic Press, 2024, pp. 403—417. https://doi.org/10.1016/B978-0-323-9
6023-6.00095-6

[38] A. C. Weide and A. Beauducel, “Varimax rotation based on gradient projection is a feasible alternative to
SPSS,” Front. Psychol., vol. 10, p. 645, 2019. https://doi.org/10.3389/fpsyg.2019.00645

[39] M. T. Nasrabadi, T. Larimian, and T. Yigitcanlar, “Developing a measurement model to assess perceived
housing inequality: Exploratory and confirmatory factor analyses,” Cities, vol. 166, p. 106276, 2025. https:
//doi.org/10.1016/j.cities.2025.106276

[40] J. R. Harris and M. P. Todaro, “Migration, unemployment and development: A two-sector analysis,” Am. Econ.
Rev., vol. 60, no. 1, pp. 126-142, 1970. https://doi.org/10.2139/ssrn.298502

[41] J. Brueckner, A. Storeygard, and P. Wang, “Introduction to special issue on rural-urban migration in honor of
Harris and Todaro,” Reg. Sci. Urban Econ., vol. 91, p. 103716, 2021. https://doi.org/10.1016/j.regsciurbeco.2
021.103716

[42] M. V. Michiani and J. Asano, ‘“Physical upgrading plan for slum riverside settlement in traditional area: A
case study in Kuin Utara, Banjarmasin, Indonesia,” Front. Archit. Res., vol. 8, no. 3, pp. 378-395, 2019.
https://doi.org/10.1016/j.foar.2019.03.005

[43] N. Naval, C. Alexopoulos, N. Rizun, and S. Saxena, “Identifying the push and pull factors for migration
patterns vis-a-vis smart cities’ context,” J. Sci. Technol. Policy Manag., vol. 16, no. 6, pp. 1043-1054, 2025.
https://doi.org/10.1108/JSTPM-04-2023-0061

[44] J.R.Caiiizares, J. M. Reed, and N. H. Fefferman, “Network theory and migration: Avoiding misapplications and
misinterpretations,” Ecol. Modell., vol. 496, p. 110849, 2024. https://doi.org/10.1016/j.ecolmodel.2024.110849

491


https://doi.org/10.1016/j.trip.2023.100817
https://doi.org/10.1016/j.eastsj.2024.100145
https://doi.org/10.1007/978-3-662-69359-9_20
https://doi.org/10.1007/978-3-662-69359-9_20
https://doi.org/10.1016/j.enbuild.2025.115676
https://doi.org/10.1016/j.clet.2024.100790
https://doi.org/10.1016/j.clet.2024.100790
https://doi.org/10.1016/j.midw.2024.104182
https://doi.org/10.1016/j.puhe.2024.08.016
https://doi.org/10.1016/B978-0-323-96023-6.00095-6
https://doi.org/10.1016/B978-0-323-96023-6.00095-6
https://doi.org/10.3389/fpsyg.2019.00645
https://doi.org/10.1016/j.cities.2025.106276
https://doi.org/10.1016/j.cities.2025.106276
https://doi.org/10.2139/ssrn.298502
https://doi.org/10.1016/j.regsciurbeco.2021.103716
https://doi.org/10.1016/j.regsciurbeco.2021.103716
https://doi.org/10.1016/j.foar.2019.03.005
https://doi.org/10.1108/JSTPM-04-2023-0061
https://doi.org/10.1016/j.ecolmodel.2024.110849

	1 Introduction
	2 Literature Review
	2.1 River Transportation and Tropical Geography
	2.2 Theories of Population Mobility and Mode Choice
	2.3 Transport Sustainability: Economic, Social, and Geographic Dimensions
	2.4 Academic Gaps in the Study of River Mobility
	2.5 Confirmatory Factor Analysis in Social Transportation Research

	3 Methods
	3.1 Research Design
	3.2 Population and Sample
	3.3 Research Instruments
	3.4 Data Collection
	3.5 Data Analysis
	3.5.1 Sample adequacy test
	3.5.2 Factor extraction
	3.5.3 Factor rotation
	3.5.4 Confirmatory factor analysis
	3.5.5 Evaluation of confirmatory factor analysis results


	4 Results
	4.1 Data Adequacy for Confirmatory Factor Analysis: Kaiser-Meyer-Olkin and Bartlett’s Test
	4.2 Results of Variable Adequacy Test: Anti-Image Correlation
	4.3 Communalities Analysis Results
	4.4 Total Variance and Factor Composition 
	4.5 Evaluation of Confirmatory Factor Analysis Results

	5 Discussion
	5.1 Economic Factors as the Dominant Driver 
	5.2 Strategic Role of Regional Characteristics
	5.3 Social Dimension in Mobility Decision-Making
	5.4 Model Validity and Implications

	6 Conclusions

