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ABSTRACT

In many countries, inland waterway transport could be
integrated with land mode, making it more efficient and
environmentally friendly. Indonesia has a vast river
network, but it remains underutilized, with safety and
sustainability concerns often being overlooked. Safety
standards for ships operating on waterways have made
limited progress, highlighting the need for
comprehensive analysis. This study utilizes bibliometric
data to examine trends in this area and support the
MACTOR method, which helps policymakers select the
most effective strategies for preventing accidents and
ensuring that regulators and operators maintain safety
and sustainability. This study provides insight into the
implications of safe ship operation and explores
collaboration among stakeholders to improve safety
management and promote sustainable transportation
systems. Data were collected through focus group
discussions with 18 key actors, both directly and
indirectly involved in inland waterway transport,
followed by in-depth interviews with regulators and ship

operators on safety regulations and their
implementation. The study reveals that the actors’
engagement is not fully integrated, particularly in
addressing issues related to ship operation management,
ship condition, and traffic congestion. Therefore, a
comprehensive and coordinated management approach
is necessary to enhance the utilization of ships, a vital
resource for most urban and rural communities.

Keywords: inland waterway transport, management, safety,
mactor analysis, sustainability

1. INTODUCTION

Transportation systems play a crucial role in
strengthening  international relations, driving socio-
economic development, and boosting a country’s economy
and global maritime trade, with 80% of goods being
transported by sea (Chen et al, 2018). Their impact is
significant, especially in fostering local growth in areas with
untapped natural resources. It helps distribute the benefits of
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development more equitably. Many countries rely on inland
waterways (IWTs) as a key part of their transportation
infrastructure. IWT is more efficient, sustainable, and
improves environmental performance compared to other
modes of transport (Calderén-Rivera et al., 2024a; Roso et
al., 2020), making it strategic for countries seeking to reduce
logistics costs while meeting environmental goals. In
addition, inland waterways are attractive due to their
affordability, driven by economies of scale, as well as their
environmental, economic, and social advantages (Calderon-
Rivera et al., 2024b; Golak et al., 2022). They can enhance
hinterland connectivity, facilitate the distribution of public
and industrial products, and improve access to major ports in
Indonesia, which are typically located at river mouths
(Bedoya-Maya et al., 2023; Yudhistira & Sofiyandi, 2018).
As an archipelagic country, Indonesia has five large islands
and numerous inland waterways. People utilize inland
waterway transport for both cargo and passenger transport,
often through river crossings. Terminals provide simple
bridging devices to facilitate the movement of passengers,
freight, and sometimes vehicles on and off-board. Despite its
importance, there has been limited research on inland
waterway transport in Indonesia, leaving this area with
significant challenges for further investigation. According to
Divieso et al. (2021), inland waterway transport is
considered more economical and environmentally
sustainable than other modes of transportation.

In Indonesia's five largest islands, inland waterway
transport plays a crucial role, particularly in connecting
hinterland areas lacking adequate road infrastructure. It is
similar to certain countries where inland waterway transport
is appropriate for inaccessible areas and low-income
communities (Prince et al, 2024). One of these areas is
Kalimantan, that is characterized by extensive river
networks, functioning as trade centers (i.e. floating markets),
local community activities near these waterways, and
primary water transportation (Gunawan et al., 2024; Hidayat
et al., 2017). However, safety remains a significant concern,
given the high number of accidents that result in fatalities and
material losses. The leading causes of accidents are
unworthy ship types and human error. These two factors
have a significant impact on navigation safety in inland
waterways (J. Chen et al., 2019). Indonesia has a safety
control tool, namely the Minister of Transportation
Regulation Number 61 of 2021 regarding river and lake
transportation. It requires Indonesian citizens or business
entities to meet ship seaworthiness standards, comply with
minimum service standards, and ensure that their ships'
technical specifications align with the requirements of the
port facilities.

Indonesian waterway transportation has become
essential for many users. Still, it continues to face frequent
accidents due to inadequate infrastructure and insufficient
attention to safety standards and regulations (Arya Dewanto
& Faturachman, 2018). In addition, public awareness of
transportation safety remains relatively low due to user
negligence in river transportation services. Other factors
include high sedimentation and climate change, which result
in low water levels that interfere with shipping activities. As
an archipelagic country, Indonesia has 21,579 km of
navigable waterways, making it the seventh-longest in the
world (the World Factbook in Berawi et al. (2019). It
demonstrates the enormous potential for this country to
develop inland water transport. However, it hasn't been fully

utilized as a primary transportation route. Therefore, it's
essential to conduct studies focused on developing IWT as a
viable alternative mode of transportation. The IWT system
in Indonesia also faces numerous constraints that disrupt
smooth ship operations and industrial development. This
article will discuss safety management in inland waterway
transport by analyzing relevant case studies and considering
the geographical conditions of inland waterways and the
existing infrastructure, which still require further
development. Furthermore, in this study, IWT research is
conducted by integrating bibliometric knowledge mapping
with MACTOR stakeholder modeling—an approach rarely
applied in transport governance studies. While previous
studies have either (a) conducted bibliometric reviews to
map research trends or (b) applied stakeholder analysis to
examine governance dynamics. Few have systematically
connected global intellectual structures with local
configurations of actor power. Furthermore, this integrated
model can provide a transferable analytical framework for
safety and sustainable transport governance in developing
regions (Abbas ef al., 2025; Daimi & Rebai, 2022).

2. LITERATURE REVIEW

Literature review is a systematic research method to
collect, evaluate, and synthesize various relevant literature
sources through the process of investigating writings that
have been published in scientific journals to address diverse
research objectives and provide a robust foundation for
ongoing inquiries (Chigbu et al, 2023; Yang et al., 2021).
Accordingly, we compiled the literature review as follows:

2.1 Inland Waterway Transport (IWT)

IWT is essential for enabling the flow of goods and
people, particularly in remote areas that are challenging to
access by land transport (Hofbauer & Putz, 2020). It is
recognized as an energy-efficient, high-capacity mode of
transportation that produces lower greenhouse gas emissions
than other modes, such as highways and railways, thereby
helping to accomplish the Sustainable Development Goals
(SDGs), and the agenda for environmentally friendly
transportation (Vilarinho et al., 2024). Despite its significant
potential, the use of inland water transport (IWT) continues
to face wvarious challenges, including inadequate
infrastructure, limited integration with other modes of
transportation, and a lack of public policies to support
waterway development (Nightingale ef al, 2018).
Furthermore, the sustainability of this sector is influenced by
external factors, such as climate change, as well as by
suboptimal management of natural resources and the
environment along transportation routes (Barbosa et al.,
2024). On the other hand, technological advancements such
as Industry 4.0, digitalization, and intelligent navigation
systems are being adopted to enhance the efficiency, safety,
and operational transparency of IWT (Restrepo-Arias ef al.,
2022). This technology has the potential to address various
existing challenges by enhancing the competitiveness of the
IWT sector and promoting operational improvements. The
modal shift from road to waterway is also a strategy
encouraged by many countries to alleviate congestion and
reduce logistics costs. However, its implementation requires
multi-actor collaboration and long-term policy support
(Nayak et al, 2024). Consequently, the development of
effective management strategies is crucial for enhancing
safety and ensuring the sustainability of inland transportation
systems (Calderon-Rivera et al., 2024b).



Malisan et al.: Enhancing Management of Safety and Sustainable Inland Waterway Transport: A Case Study of Kalimantan Rivers...

Operations and Supply Chain Management 19(3) 485-505 © 2026

487

Table 1 Objective/Strategy for the Management of Inland Waterway Safety and Sustainability

Strategy/Objective Sort Label Description

Ship condition SHIPCON Enhancing the condition of inland waterway ships that fail to meet safety and
seaworthiness standards increases the risk of accidents, particularly during
adverse weather conditions.

Traffic congestion in SHIPTRAFFIC Several major inland waterways in Indonesia experience high congestion,

inland waterways which can potentially lead to accidents caused by collisions or navigation
errors.

Safety awareness AWARENESS Activities to increase awareness among passengers and ship operators
about the importance of safety management systems.

Law enforcement ENFORCELAW Enforcement of ship safety regulations is insufficient, resulting in a lack of
accountability for safety violations and a prevailing culture of impunity.

Crew competence CREWCOMPT Increasing crew members’ competence is essential to meet the required
qualification standards.

Ship management SHIPMAN'T The ships are generally traditionally managed by low-income communities

system but strategically distribute basic needs to areas difficult to reach by
conventional shipping.

Aids to navigation ATON The lack of adequate and reliable navigation aids, both on ships and in
certain zones, poses a significant challenge to efficient navigation. Ensuring
the availability and effectiveness of these aids is essential for improving
overall safety and operational efficiency.

Policy of SUSTAINABLE The policy is implemented by improving accessibility, managing IWT

Sustainability

optimally, and building better infrastructure. It is essential to address

congestion, air pollution, and climate change, which require innovation in
transportation management to enhance the quality of life.

2.2 Bibliometric Source

Bibliometric analysis is a quantitative method that is
applied to measure the progress of scientific knowledge
within a specific research field, encompassing publication
trends, research clusters, and related dimensions (Dixit &
Prasad, 2025; Donthu et al., 2021). Previous studies (e.g.
Chaal et al., 2023; Wulansari et al., 2020) have applied
bibliometric analysis to map transportation research trends,
primarily focusing on sustainability and infrastructure
development. However, these studies tend to treat safety and
governance as separate dimensions, with limited attention to
their interdependencies. Meanwhile, Priatno et al. (2025) and
Zhu et al. (2024) highlighted the growing importance of
governance mechanisms but did not integrate safety
management frameworks within stakeholder-oriented
approaches. This indicates a critical gap in understanding
how safety, sustainability, and governance interact as a
unified research domain. Therefore, this study employs
bibliometric mapping to systematically identify the
intellectual structure and emerging intersections among
these themes, contributing to a more integrated conceptual
framework. By introducing a systematic review of available
literature,  bibliometrics enhances the theoretical
sustainability of research and explains the contribution made
by it to the rest of academic discourse.

In this study context, bibliometric analysis is employed
to comprehend how the challenges of safety, sustainability,
and governance have been theorised and related in the
previous academic work. Bibliometric approach acts as a
conceptual foundation that directs subsequent analytical
steps without predetermining the empirical findings, and its
results form the basis for FGD-supported processing to
identify actors, objectives, and relationships among
concepts, which are then further analysed using the
MACTOR approach (Sarturi et al., 2025; Sukarsih et al.,
2026).

The bibliometric mapping conducted in this study
employed VOSviewer software to perform keyword co-
occurrence analysis on the corpus retrieved from WoS and
Scopus using the search strings "Inland waterway transport,"
"Inland Waterway Safety," and "Inland Waterway
Sustainability." The integration of this bibliometric mapping
allows for a systematic visualization of research sub-themes
and keyword co-occurrences, which effectively structures
the operational boundaries of complex management and
governance systems (Rehman et al., 2024; Sordan et al.,
2022). The analysis produced eight distinct thematic clusters,
each representing a recurring intellectual domain in the
literature: (1) ship safety and seaworthiness, (2) navigation
infrastructure and congestion, (3) safety culture and human
behavior, (4) governance and regulatory compliance, (5)
human resource development, (6) transport operations and
logistics management, (7) technology and navigation aids,
and (8) sustainability and SDG integration. These clusters
were not merely descriptive—they served as a structured
input to the FGD agenda, ensuring that the strategic
discussion with stakeholders was grounded in empirically
validated research themes rather than ad hoc concerns. Each
cluster was presented to FGD participants as a thematic
prompt, and the eight MACTOR strategic objectives listed in
Table 1 were subsequently formulated to operationalize
these clusters within the Indonesian IWT governance
context. In this regard, by operationalizing the eight
bibliometric thematic clusters identified through VOSviewer
co-keyword analysis of WoS and Scopus datasets—into eight
corresponding MACTOR strategies/objectives (detailed in
Table 2), this study establishes a transparent methodological
bridge between the global intellectual structure of IWT
research and the local governance needs of Indonesian inland
waterway management.
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Table 2 Bibliometric Thematic Clusters to MACTOR Strategic

Bibliometric Thematic Cluster
(from VOSviewer co-keyword
analysis)

Dominant Keywords in Cluster

Derived MACTOR

Objective MACTOR Label

Ship Safety & Seaworthiness. Accident, seaworthiness, vessel Ship condition SHIPCON
condition, ship type.
Navigation Infrastructure and Waterway management, navigation,  Traffic congestion in SHIPTRAFFIC
Congestion. traffic, lock scheduling. inland waterways
Safety Culture and Human Safety awareness, passenger Safety awareness AWARENESS
Behavior. perception, safety management, and
risk behavior
Governance and Regulatory Regulation, enforcement, policy, Law enforcement ENFORCELAW
Compliance. maritime law.
Human Resource Development. Crew competence, training, Crew competence CREWCOMPT
certification, qualification.
Transport Operations and Management system, logistics, Ship management SHIPMAN'T
Logistics. cargo, traditional shipping. system
Technology & Navigation Aids. Digitalization, AlS, navigation aids, Aids to navigation ATON
Industry 4.0.
Sustainability and SDG Sustainability, modal shift, Policy of sustainability SUSTAINABLE
Integration. emissions, SDGs, climate change.
2.3 MACTOR Analysis As explained above, several authors have not

To support strategic decision-making in IWT
management, MACTOR (Matrix of Alliances and Conflicts:
Tactics, Objectives, and Recommendations) is an effective
method of analysis. It can identify key actors, their
relationships, and their strategic objectives within the IWT
system (Torres-Salgado, 2025). This Method facilitates
mapping influences, dependencies, and potential alliances
and conflicts among stakeholders in the waterway
transportation sector. In this context, the actors involved
include central and local governments, ship operators,
international agencies, and local communities that rely on
waterways for economic activities. It also provides a
comprehensive analysis of the direct and indirect
relationships among actors, while also identifying the levels
of convergence (similarities in goals) and divergence
(differences in goals) between them (Riadh, 2022). With
advances in MACTOR, mathematical approaches such as the
Choquet integral and Shapley value have been integrated to
provide a more comprehensive account of interactions
among actors, thereby offering a more accurate depiction of
the combined strength of actors in influencing the system
(Kadaifci, 2024). This approach increasingly enriches the
analysis by providing a deeper understanding of the
dynamics of power, alliances, and conflicts within the
context of waterway transportation.

The application of MACTOR in this research aims to
inform the formulation of more inclusive and sustainable
policies within the IWT sector, taking into account the
diverse influences and interests of various stakeholders
(Ismayanti et al., 2025). By analyzing levels of convergence
and divergence among actors, MACTOR can offer more
effective policy recommendations to manage potential
conflicts and strengthen alliances among stakeholders.
Therefore, this research will employ MACTOR analysis to
map relationships among actors and formulate management
strategies to boost safety and sustainability of waterway
transportation in Indonesia.

previously examined the safety management of inland
waterway transport using stakeholder analysis. Therefore,
this study is expected to enrich scientific knowledge by
assessing the impact of IWT management, particularly for
rural communities that rely on this mode of transportation to
enhance connectivity between rural and urban areas, as
observed on Kalimantan Island.

2.4 Stakeholder and Institutional Perspective in

IWT Governance

This study is theoretically grounded in two
complementary frameworks: stakeholder salience theory and
institutional theory. These frameworks are not simply
reviewed here but are applied as analytical lenses that shape
both the design of the MACTOR analysis and the
interpretation of its results in Sections 4 and 5.

Stakeholder salience theory, as revisited and elaborated
by Wood et al. (2021) from Mitchell et al. (1997), proposes
that the degree of priority managers and governance systems
give to competing stakeholder claims is determined by three
attributes: power (the ability to impose one's will),
legitimacy (the socially accepted right to participate), and
urgency (the time-sensitivity of a stakeholder's claim).
Actors possessing all three attributes are classified as
definitive stakeholders commanding immediate attention,
while those possessing only one or two attributes occupy
peripheral positions. This framework has been applied in
recent IWT governance research to classify actors—including
infrastructure managers, regulators, operators, and users—
along the same attribute dimensions (Cryns et al., 2025). In
the present study, this framework maps directly onto the
MACTOR method: the Matrix of Direct Influence (MDI)
operationalizes the power dimension by quantifying the
degree to which each actor can affect others; the Actor—
Objective Matrix (2MAO) captures urgency and legitimacy
by measuring how strongly each actor positions itself relative
to each strategic objective. The quadrant positions produced
by MACTOR's influence—dependence map are therefore
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interpreted not merely as technical outputs but as empirical
expressions of stakeholder salience configurations within
Indonesia's IWT governance system.

Institutional theory, drawing on Aksom and Vakulenko
(2024), explains why organizations within a field tend
toward similar structures and behaviors through three
isomorphic pressures. Coercive isomorphism arises from
formal regulatory authority and legal mandates. Normative
isomorphism arises from professional standards and expert
knowledge networks. Mimetic isomorphism arises from
uncertainty-driven imitation of successful models. In the
context of Indonesian IWT governance, institutional theory
helps explain why particular actors occupy their stakeholder
positions: the dominance of regulatory bodies reflects
coercive isomorphism embedded in national transportation
law, while the peripheral positioning of academic institutions
and insurers reflects the weak normative channels through
which technical knowledge and risk expertise enter the
policy process. These theoretical propositions are tested
against the MACTOR findings in Sections 4 and 5, allowing
this study to move beyond describing who is influential to
explaining why the current power configuration exists and
what institutional conditions would need to change to
produce a more integrated governance system.

3. METHODOLOGY
3.1 Characteristics of the Case Study

Kalimantan, or the Island of Borneo, constitutes 73% of
the total area that belongs to Indonesia, while the other parts
are divided between Malaysia and Brunei (Spencer et al.,
2023). It is famously known as the 'Island of a Thousand
Rivers'; its geographical features include an extensive
network of waterways and tributaries, along which many
urban and rural communities have settled to live and work
(Arifin, 2024; Timmer & Rosbergen, 2021). Such features
present a challenge for dedicated stakeholders seeking to
develop an integrated IWT system that connects with other
transportation networks, aiming to encourage efficient and
sustainable operations (Caris et al, 2014). The most
important rivers on the island are the 1,143-kilometer
Kapuas River in West Kalimantan, the 980-kilometer
Mahakam River in East Kalimantan, and the 909-kilometer
Barito River in Central Kalimantan. Many people live along
these waterways and their tributaries, relying on them for
transportation, trade, and daily activities. Pontoons and other
types of vessels are commonly used to transport cargo in
inland waterway transport (Solomon et al., 2021). The
uniqueness of Indonesian rivers is that many traditional ships
are used by local communities for various activities, such as
trade and travel, and people sail alongside these vessels. This
situation presents multiple issues and necessitates a
comprehensive approach and stakeholder collaboration to
ensure the effective and sustainable management of inland
waterway transport systems.

3.2 Data Collection

There are two stages used to collect both quantitative
and qualitative data: multi-stakeholder group discussions
(FGDs) and in-depth interviews, which took place in August
and December 2024. The first phase, a focus group
discussion in August 2024, was attended by 40 participants
representing the key stakeholders involved in inland
waterway transport systems, including government officials,

shipping operators, port authorities, and safety regulators.
Through FGD, akin to the methodological approach of
Hwang ef al (2020), the researchers aimed to identify
potential problems and challenges in inland waterway
management related to safety and sustainability based on
stakeholders’ discussions. The second phase, which took
place in December 2024, consisted of in-depth key informant
interviews to verify and expand upon the findings from the
FGD. These interviews provided more profound insights into
the challenges and concerns identified earlier. The
MACTOR framework was then applied to analyze the data
and model stakeholder interactions, helping to identify
relationships and collaborations among key actors, as well as
strategic alliances and conflicts (Castano-castellanos &
Becerra-ardila, 2020).

3.2.1 Focus Group Discussion (FGD)

FGD are complex and challenging, requiring skilled
facilitation to yield meaningful results (Muijeen et al., 2020).
Therefore, researchers conducted follow-up in-depth
interviews to verify the consistency of the key issues
discussed and to gain a deeper understanding of the
opportunities and challenges faced in achieving safety and
sustainability goals. FGD with several stakeholders and in-
depth interviews are the data gathering methods used in this
study to improve the analysis and discussion of inland
waterway transport management, with an emphasis on
sustainability and safety. The FGD aimed to identify key
stakeholders and set achievable strategic goals to improve
management in the inland waterway sector. The FGD
participants represented a broad range of stakeholders,
including the Head of BPTD, Port Authority and
Harbormaster (KSOP), Country Transportation Agency

(DISHUBKAB), Provincial Transportation Agency
(DISHUBPROV), Directorate  General of Land
Transportation (DJTD), Directorate General of Sea

Transportation (DJTL), Directorate General of Regional
Autonomy (DJOD), Ship Operators (SHIPOP), Crew
Members (CREW), Academicians (ACADEMIC), National
Transportation Safety Committee (KNKT), Transportation
Policy Agency (BAKETRANS), and Insurance Provider
(JASRA).
3.2.2 In-dept Interviews

The insights gained from the FGD are further validated
through in-depth interviews to ensure consistency in the
discussion results, particularly regarding the opportunities
and challenges related to the safety and sustainable
development of inland waterway transport. In addition, both
methods are used to understand the nonconformity in order
to formulate preventive countermeasures and identify
innovative solutions to achieve the desired goals (Vinh ef al.,
2025). Key informants were purposively selected for in-
depth interviews based on their level of engagement and
expertise in safety and sustainability of inland waterway
transport. The key informants for these interviews are chosen
from participants in the FGD, including representatives from
BPTD, KSOP, regional governments (represented by
DISHUBKAB and DISHUBPROV), operators, ship
masters, service users, and safety support agencies such as
the Transportation Human Resources Development Agency
(BPSDM), the Meteorological Agency (BMKG), and the
National Search and Rescue Agency (BASARNAS). These
experts are asked about their knowledge of the study topic
and the issues that emerged during the FGD discussions.
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3.3 Method of Analysis
3.3.1 Implementation of Mactor Method

MACTOR is one of the tools for analyzing stakeholders
and has been widely applied in many studies to evaluate
potential conflicts, balance of power, and strategic alliances
among involved actors (Godet, 1991; Jin ef al., 2023; Sossa
et al., 2024). This Method provides a detailed analysis of
actors' strategies, involving multiple stakeholders from
different agencies with diverse perspectives. Despite its
complexity, MACTOR helps reduce uncertainty and predict
potential outcomes (Rees & MacDonell, 2017). In inter-
agency cooperation, key actors in inland waterway transport
management play a crucial role in shaping policies that
promote safety and sustainable transportation systems. The
MACTOR method provides a comprehensive overview of
the significance and potential outcomes of various issues,
along with expected strategies, power relations, and possible
alliances or conflicts. By evaluating these factors, the
Method aids in forecasting the system’s evolution and
developing more coherent and effective policy scenarios.
The MACTOR method demonstrates that actors can
influence each other’s strategies through mutual interactions,
creating opportunities to align their preferences and support
toward shared objectives. It also helps map the roles of each
stakeholder and analyze how their interactions contribute to
improving water transportation safety. (Puriningsih et al.,
2024). Besides, MACTOR identifies the level of support
each stakeholder provides for each objective, providing
insight into how stakeholders might collaborate or conflict
over achieving their goals (Lakner, 2013).
3.3.2 Elaboration of Influence and Dependece Factors

In this study, the MACTOR approach is used to analyze
the data through two main steps (akin to Fetoui et al., 2021).
The first step is to map relevant stakeholders and actors in
this study area. This step is based on expert knowledge in
multi-stakeholder focus group discussions. The research
team aims to identify actors, strategic challenges, and
associated objectives. The multi-stakeholder analysis,
conducted using the Mactor method, focuses on the influence
between actors and the effects of these actors on the
management strategy for inland waterway transport safety
and sustainability. As an analysis tool for multi-actors and
multi-objectives, MACTOR analyses actors’ strategies and

characterizes their balance of power while examining their

convergences and divergences regarding specific associated

stakes and objectives. The second step involves analyzing
stakeholders' relationships by creating an "Influence vs

Dependence Map" and "Correspondence Map of

Stakeholders/Objectives." These tools help define

partnerships more effectively and promote teamwork or

collaborative action. Stakeholders' positions are represented
graphically via the "Influence and Dependency Map"
according to their direct influence and interdependencies.

This analysis employed a stakeholder matrix known as the

"MIDI Matrix," which categorises relationships into five

levels based on the degree of influence and dependence

(Elmsalmi & Hachicha, 2014). These levels were explained

through focus group discussions and in-depth interviews.

The stakeholders were asked to rate the influence of other

actors on their communities by completing the Matrix of

Direct Influence (MDI) (Godet, 1991; Godet, 2006). The

influence of Actor (i) on Actor (j) was scored with a number

0 (lowest) to 4 (highest), defined according to the following

conditions (akin to Triyono ef al., 2023):

* Actor (i) exerts no influence on Actor (j) (score = 0).

* Actor (i) exerts minimal influence on actor (j), resulting
in negligible effects on operational procedures (score =
1).

* Actor (i) exerts a moderate influence on actor (j),
resulting in noticeable effects on work-related activities.
(score = 2).

* Actor (i) exerts a strong influence on actor (j), profoundly
affecting their mission (score = 3).

* Actor (i) exerts a very strong influence on actor (j),
impacting its fundamental existence (score = 4).

Regarding the study's results projected onto the
influence and dependence map, Arcade et al. (2009) divide
the map into four quadrants, each with specific categories of
variables based on their roles in the system to be developed

(Figure 1).

* Determinant or Influence Variables (top-left quadrant):
High influence, low dependence. These actors act as
primary drivers of the system — they shape outcomes for
others but are relatively unconstrained by other actors'
decisions. In IWT governance, actors here set rules and
standards that the rest of the system must follow.
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Figure 2 Research Analysis Procedure

* Relay Variables (top-right quadrant): High influence and
high dependence. These are the most strategically critical
actors — powerful enough to shape the system but also
sensitive to changes made by others. Their position is
inherently unstable, meaning that shifts in their behavior
can amplify or dampen safety and sustainability
outcomes across the network.

* Autonomous (Excluded) Variables (bottom-left
quadrant): Low influence and low dependence. These
actors are largely disconnected from the main governance
dynamics. Changes to these actors have little effect on the
system, and the system's decisions have little effect on
them.

* Dependent Variables (bottom-right quadrant): Low
influence, high dependence. These actors are strongly
shaped by decisions made elsewhere in the system,
particularly by relay actors, yet have limited capacity to
influence those decisions in return. They are the primary
recipients of governance outcomes rather than
participants in producing them.

The prospective MACTOR analysis approach is used to
assess the relative strength of stakeholders or actors with
respect to strategic objectives. Stakeholders evaluate their
attitudes toward the management goals of inland waterways
by completing the valued position matrix (2MAO). Eight
strategic objectives were identified in this study. The
objectives were clarified for the participants in sufficient
detail, allowing for thorough assessments. Meanwhile, in the
2MAO Matrix, Al to An indicates the Actor, while O1 to On
suggests the purpose of the system being studied. The
procedure to fill in 2MAO by using a score of 0—4 with the
following conditions (based on MACTOR software):

* The goal has a small outcome (score = 0).

» The goal intervenes in the actor’s vital procedure for their
operational procedures (score = 1).

» The goal intervenes in the actor’s success, which is vital
for the project’s success (score = 2).

* The goal intervenes in achieving the actor’s mission and
cannot be neglected for the Actor’s mission (score = 3).

* The goal intervenes in the actor’s survival / cannot be
neglected for the actor’s survival (score =4).

After filling in the MDI and 2MAO, the MACTOR
software calculates the values from the MACTOR
framework. MDI is used to determine the balance of power
between actors. Furthermore, MACTOR will calculate the
convergence and divergence matrix, which is carried out in
three stages. MACTOR is a calculation method to show
where different actors stand and how much influence they
have over key strategic objectives (Arcade et al., 2009). The
software for free download is available on the LIPSOR
website. The following is how the MACTOR input data is
organized in accordance with the given standards:

* Qualitative descriptive data regarding the actors’ plans,
motivations, constraints, and strategies are systematically
compiled in the actors’ strategy table.

* Actors' positions regarding strategic objectives are
quantified and compiled into an actor-by-objectives
table, indicating whether each Actor supports (+),
remains neutral (0), or opposes (—) a given objective.
Additionally, the table shows the relative importance or
salience of each actor’s aim, measured on a scale from 0
(unimportant) to 4 (very important).

» The influence of actors on one another is represented as
numerical data in an actor-by-actor influence table, with
influence measured on a scale from 0 (no influence) to 4
(powerful influence).

3.4 Combining Method

Previous studies have primarily focused on
environmental issues, with relatively few addressing the
development of sustainability in waterway transportation
(Calderon-Rivera et al,, 2024b). Therefore, exploring the
combination of safety and sustainability offers a valuable
opportunity for further research, providing stakeholders with
critical insights to govern the development of a safer, more
sustainable waterway transportation system. The above
bibliometric review of inland waterway transport reveals that
most of the analyzed publications are journal articles.
Between 2014 and 2024, this research topic received an
average of 589.64 citations annually, according to Scopus
and Web of Science data, indicating increased scholarly
interest. There appears to be a considerable increase in
interest in this topic worldwide, as evidenced by the growing
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Figure 3 Trends in Publication and Citation

number of publications published in internationally indexed
journals. Given this trend, further research on river
transportation management is necessary, particularly
regarding safety and sustainability. This study follows the
research flow shown in Figure 2 and employs an analytical
framework consistent with the identified bibliometric trends.

The operationalization of bibliometric thematic clusters
into MACTOR strategic objectives followed a structured
three-step process. First, the eight thematic clusters
identified through VOSviewer keyword co-occurrence
analysis (see Table 2) were compiled into a thematic brief,
distributed to FGD participants prior to the August 2024
session. This ensured that the strategic discussion was
anchored in globally validated research concerns rather than
solely local perceptions. Second, during the FGD,
participants were asked to validate whether each bibliometric
theme was relevant to the Kalimantan IWT context and to
propose how it should be framed as an actionable
management objective. Third, the research team reconciled
participants' responses with the bibliometric cluster
definitions to produce the eight MACTOR objectives listed
in Table 1. For example, the bibliometric cluster on
governance and regulatory compliance—frequently co-
occurring with keywords such as “policy,” “enforcement,”
and “maritime law”—was operationalized into the
ENFORCELAW objective: “Enforcement of ship safety
regulations is insufficient, resulting in a lack of
accountability for safety violations.” Similarly, the
sustainability cluster, anchored in keywords such as “SDGs,”
“modal shift,” and “emissions,” was operationalized into the
SUSTAINABLE objective. This process ensured that
MACTOR’s empirical inputs were not determined solely by
local stakeholder consensus but were also informed by the
international body of IWT scholarship.

4. RESULTS AND DISCUSSION
4.1 Trends and Citations in the Publication of

Inland Waterway Transport

The use of bibliometrics to find new research
possibilities and strengthen the justification for research
topics is growing. Bibliometric analysis aids in
understanding publication and citation trends in the context
of inland waterway transportation, which support local
economic development (Prince et al., 2024). In order to
pinpoint regions that require improvement, especially in
nations like Indonesia that have vast river systems, this study
looks at trends in inland waterway transport research.
Bibliometrics is frequently used to map collaboration
networks, identify research trends, carry out literature
reviews, and evaluate research impact (Donthu et al., 2021;
Hidrobo-Morales et al., 2025; R. Wu et al, 2023).
Vosviewer is a widely recognized bibliometric analysis tool
utilized by researchers for various purposes, including
identifying research trends, conducting literature reviews,
mapping collaboration networks, and assessing research
impact. It is commonly used in conjunction with scientific
databases such as Google Scholar, Scopus, and Web of
Science (Kamila et al., 2025).

In Indonesia, the inland waterway is abundant, and
most rural areas rely on it as the easiest alternative for many
activities; it plays a crucial role in agricultural and rural
industries that cannot be accessed by other transportation
networks (Fathoni et al., 2017). Users of this transportation
mode can easily engage in their activities and trade along the
river, creating a floating market and providing accessibility
to new settlements near the rivers (Effendy, 2022). This
mode of transportation appears to be receiving less attention
due to the prevailing inclination to use motor vehicles on
roads (Fathoni et al., 2017). Consequently, governmental
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inland waterway transport, serving users and reducing their
reliance on motor vehicles, which are costly and
unsustainable (Vilarinho et al., 2024).

The comparative advantage of bibliometrics lies in its
ability to provide a comprehensive overview of literature on
prior research topics and assist researchers in identifying
intriguing research topics for subsequent publications that
build upon the novelty found (Chigbu et al., 2023; Khizar et
al., 2024). The bibliometric review facilitates the detection
of novel insights within previous research (Yang & Yang,
2025), identifies collaboration patterns among institutions,
and provides a comprehensive overview of the research
landscape and interdisciplinary partnerships (Gautam et al.,
2025). This study also examines these trends and patterns to
inform the MACTOR analysis, evaluating the potential for
stakeholder collaboration in implementing safety systems
and ensuring the sustainability of river transportation in the
survey area. Before conducting a bibliometric review,
researchers established keywords for this analysis. The
authors gathered some related articles from the WOS and
Scopus databases for this purpose. Keywords that are
considered a central theme are 'Inland waterway transport'
AND 'Inland Waterway Safety’ AND 'Inland Waterway
Sustainability.' This study begins with bibliometric analysis
of inland waterways to address substantial questions, such as
(i) advancements in inland waterway transport research
(current and future), and (ii) the most prevalent themes and
subjects of inland waterway research. The Web of Science
(WoS) and Scopus databases are used in this study's selection
method as they both offer thorough coverage of pertinent
scholarly papers without duplication, potentially producing
richer results across literature domains (Kumpulainen &
Seppénen, 2022). This approach ensures that our research
incorporates a broad range of high-quality sources, thereby
enhancing the validity and reliability of our findings. By
utilizing these databases, we aim to capture a diverse range
of perspectives and methodologies within the field.

Global publications on inland waterway transport
showed a fluctuating trend from the early 1970s to the 1980s.
However, the Trend declined in the following years, reaching
a low point before the 2000s, potentially due to limited
research impact or citations. Over time, there was a decline
until before the 2000s, possibly due to the low impact of
research or citations (Chirukandath ez al., 2024). After 2000,
research on Inland waterway transport (IWT) experienced
rapid growth as more researchers became interested in this
thematic area, accompanied by a significant increase in
citations (Figure 3). Although there was a decline in 2024,
this might be due to the limited number of researchers citing
publications from that year. Nevertheless, research on IWT,
particularly related to the three keywords above, has
developed significantly, especially since 2010. The
increasing number of publications highlights the importance
of developing inland waterway transport systems that
incorporate  interdisciplinary and  multi-stakeholder
approaches.

4.2 Mapping Engagement of Stakeholders and

Strategies for Objectives

In transportation, regular route services enhance
regional accessibility and socio-economic conditions,
particularly in underdeveloped areas, thereby accelerating
trade activities and addressing disparities with more
economically advanced regions (Oh & Cho, 2024; Paddeu et
al., 2018). Enhancing transportation access to rural, inland,
and remote areas is vital for bridging the gap between
developed and underdeveloped regions. Moreover, a
comprehensive transportation network holds significant
potential to attract investment, stimulate industrial growth,
and optimize the use of natural resources and labour.
However, the challenge lies in developing policies that
improve transportation performance, meet public
expectations, and support sustainable economic
development. According to Bandari et al. (2022) and Xue &
Lai (2023), effective performance is driven by policies that
emerge from  collaborative interactions between
stakeholders, each contributing their unique perspectives.
These interactions are crucial in promoting trade, fulfilling
public expectations for shipping operations, and
strengthening the local economy. To make strategic, public-
oriented decisions, organizations need to involve a broad
range of internal and external actors, particularly when
navigating the regulatory complexities and institutional
dynamics inherent in developing logistics markets (Nguyen
et al., 2024). Strategic choices that support shipping
activities and comply with regulations involve various
stakeholders who influence one another in complex ways
(Bendahan et al., 2005). Therefore, these stakeholders need
to understand, anticipate, and analyze the decision-making
process, especially given the differing interests and
priorities. To achieve mutually beneficial outcomes,
engaging in open and interactive discussions and negotiating
agreements that accommodate the needs of all parties is vital.
Considering this, the first step in this study is mapping key
stakeholders involved in the transportation management
process, focusing on safety and sustainability, as outlined in
Table 3.

The MACTOR approach to stakeholder analysis relies
on two key matrices: Direct Influence Matrix (MDI), maps
the direct influence among actors, and Matrix of Actor—
Objective (2MAO), which outlines each actor’s stance
toward specific objectives (supportive, opposing, neutral, or
indifferent) and the hierarchy of those objectives. In this
study, eight objectives directly related to safety aspects and
sustainable management have been identified (see Table 2).
Stakeholders' commitment to these objectives is determined
based on their level of involvement and influence. Direct and
indirect influences are analyzed to assess the nature of
relationships among actors. The influence-dependence map
visually represents actors' positions based on their direct and
indirect influence and dependence. The two axes enable the
identification of stakeholders' positions within the network.
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Indonesia, with its extensive network of inland
waterways, faces the challenge that many remote rural areas
depend on the waterways as their primary mode of
transportation. Consequently, it is necessary for stakeholders
to prioritize enhancing transport mode services in these
areas, given that this mode of transportation is relatively
overlooked (Fathoni et al, 2017). The survey results, as
illustrated in Figure 4, reveal a consensus among
stakeholders regarding the key objectives, including
promoting safety awareness, strengthening the enforcement
of maritime safety regulations, ensuring the competence of
crew members, providing navigation support for safe vessel
operations, and advancing a sustainable policy for integrated
inland waterway transport systems. This alignment
underscores the shared commitment to enhancing river
transport services and emphasizes the importance of
collaborative efforts in achieving these goals. However,
there are pros and cons for actors for this purpose. The Figure
shows that not all actors agreed on the objectives, such as the
ship operation management system, poor ship condition, and
traffic congestion in inland waterways. Ships operating in
inland waterways are generally categorized as traditional
ships. Rural communities have felt the impact of their role
due to their function as transportation infrastructure in these
areas. Their significant contribution has greatly facilitated
the economic activities of local communities and provided
high accessibility to regions that were previously
inaccessible by other modes of transportation, such as roads.
Traditional ships are an integral part of the national
transportation system; however, their traditional nature
renders them more susceptible to accidents due to inadequate
adherence to ship safety management requirements by ship
owners, crew members, and relevant stakeholders (Wahid et
al., 2024). They expressed concern about the condition of the
vessels and proposed improvements to vessel seaworthiness,
safety equipment, navigation systems, and ship maintenance
and certification.

Additionally, in inland waters, many types of vessels
operate. Reducing the impact of congestion is one effective
solution, and organizing public transportation is one way to
do so. One promising alternative is to maximize the use of
inland waterway transport, which has proven to enhance
connectivity, be environmentally friendly, and reduce
congestion (Barros et al., 2022; Plotnikova et al., 2022).
What is needed is a more comprehensive, well-coordinated
management approach to optimize its performance.

4.3 Level of Influence and Dependence Between
Stakeholders

The stakeholders involved in this study consist of
individuals and institutions that play roles in the management
of inland waterway transport and have the capacity to
mobilize resources that influence policy outcomes and
operational practices. A total of 18 actors and 8 strategic
objectives were identified (Tables 3 and Table 1). The
relationships among actors were analyzed using the
MACTOR method through the Direct Influence Matrix
(MDI) and the Actor—Objective Matrix (2MAO), which were
subsequently visualized in the influence—dependence map,
as illustrated in Figure 6. The interpretation of the map
reveals a structured distribution of power and
interdependence among stakeholders in the inland waterway
transport system. The results highlight several important
insights relevant to understanding stakeholder dynamics and
formulating effective management strategies. First, central
government institutions and regulatory authorities occupy
positions with relatively high levels of influence in the
system. Actors such as KSOP, DJTL, BPTD, and KNKT are
located in the quadrant associated with strong influence,
indicating their critical role in shaping policy direction,
enforcing safety regulations, and guiding infrastructure
development in inland waterway transport. This finding
suggests that the effectiveness of safety and sustainability
initiatives largely depends on the coordination capacity and
regulatory authority of these institutions. Second, the
analysis identifies a group of actors that function as
intermediaries between policy formulation and operational
implementation. Regional government agencies, training
institutions, and technical organizations tend to appear in
positions where both influence and dependence are relatively
balanced. These actors play an important role in facilitating
coordination, supporting capacity development, and
strengthening the operational implementation of inland
waterway  transport  programs. Third, operational
stakeholders such as ship operators, crew members, cargo
owners, and passengers tend to demonstrate higher levels of
dependence compared to their influence. This indicates that
the operational sustainability of inland waterway transport is
strongly shaped by regulatory decisions, policy frameworks,
and infrastructure support provided by government
institutions. Although these actors interact directly with the
transportation system, their ability to influence strategic
policy decisions remains limited.



Malisan et al.: Enhancing Management of Safety and Sustainable Inland Waterway Transport: A Case Study of Kalimantan Rivers...
Operations and Supply Chain Management 19(3) 485-505 © 2026

495

Table 3 List of Stakeholders or Actors and Description

No. Stakeholder/Actor Code Level Status Role Description

1 Land Transportation BPTD Technical Under the Managing and controlling transportation
Management Implementati  DJTD systems, including roads, rivers, lakes,
Agency on Unit and crossings.

2 Port Authority KSOP Technical Under the Coordinating government activities at
Implementati  DJTL ports; regulating and supervising port
on Unit activities and maritime safety as well as

security.

3 Regency/City DISHUBKAB Local Under the Implementing transportation policies at
Transportation Government regency/city the regency/city regions level, including
Agency government public transportation licensing, traffic

management, transportation facilities,
and infrastructure.

4 Provincial DISHUBPROV  Regional Under the Implementing transportation policies at
Transportation Government regional the level of provincial regions, including
Agency government public transportation licensing, traffic

management, transportation facilities,
and infrastructure.

5 Directorate General DJTD Central Under the Developing national policies,
of Land Government  Ministry of regulations, and standards in land
Transportation Transportation transportation and controlling their

implementation.

6 Directorate General DJTL Central Under the Developing national policies,
of Sea Government Ministry of regulations, and standards in water
Transportation Transportation  transportation and controlling their

implementation.

7 Directorate General DJOD Central Under the Formulating and implementing regional
of Regional Government Ministry of autonomy policies related to
Autonomy Home Affairs transportation matters, per the

provisions of laws and regulations.

8 Transportation BAKETRANS Central Under the Formulating transportation policies and
Policy Agency Government Ministry of providing recommendations for

Transportation  developing effective, efficient, and
sustainable transportation systems.

9 Ship Operator SHIPOP Private Private Operating the ship and crew
management.

10  Crew Member CREW Private Private Ship operation and maintenance.

11 Academician ACADEMIC National Reseach Conducting research and providing
policy advice to the government based
on scientific data and analysis.

12 National KNKT Central Central Investigating transportation accidents
Transportation Government Government and providing recommendations based
Safety Committee on the findings to relevant stakeholders.

13  Transportation BPSDM Central Under the Preparing and implementing technical
Human Resources Government Ministry of policies, plans, and human resource
Development Transportation  development programs in the
Agency transportation sector.

14  Meteorological & BMKG Central Central Providing services and information on
Climatological Government  Government the weather forecast.

Agency

15  Insurance Provider =~ JASRA Private Private Providing financial protection to traffic

(Jasa Raharja) accident victims through compensation
for medical expenses, permanent
disabilities, death, and providing social
security.

16  National Search BASARNAS Central Central Coordinating search & rescue efforts for
and Rescue Agency Government Government transportation accident victims and

providing emergency response to
disasters and other calamities.

17  Cargo Owner CARGOWNER Private Private Transportation service users.

18  Passenger PASSENGER  Private Private Transportation service users.
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Figure 5 Map of Influence vs Dependence between Stakeholders

In addition, several supporting institutions, such as
academic organizations, BMKG, and BASARNAS, appear
in positions with relatively moderate to lower influence and
dependence. Their contributions are mainly associated with
providing scientific knowledge, safety-related information,
environmental and weather data, and emergency response
support. While they may not serve as primary decision-
makers, their role is essential in strengthening the overall
resilience and safety of the inland waterway transport
system. Overall, map of influence—dependence indicates that
the development of inland waterway transport requires a
collaborative governance approach involving regulatory
actors, operational stakeholders, and supporting institutions.
The interaction between highly influential regulators and
highly dependent operational actors is key to successfully
implementing strategies for improving accessibility,
enhancing safety, and promoting sustainable transport.
Policy effectiveness is largely determined by the alignment
between these actors. Therefore, the government should
prioritize developing the inland waterway transport sector
through infrastructure expansion, fleet modernization, and
improved service connectivity, given its potential to provide
more efficient and cost-effective transport compared to other
modes (Nayak et al., 2024; Parvasi et al., 2025).

Transportation development must be based on
advancement, sustainability, and competitiveness, as it is
essential for supporting accessibility, safety, affordability,
and reliability—all of which are necessary for meeting the
community's daily needs (Agyei et al., 2024). Transport
policy is shaped by input from various disciplines and
stakeholders. Most stakeholders involved in FGD and in-
depth interviews felt their opinions were valued. In some
cases, their viewpoints sparked debates, allowing for a
balanced discussion of both the advantages and challenges.
To evaluate the types of relationships between stakeholders,
the direct and indirect influences are analyzed. The map of
influence and dependence (Figure 5) provides a graphical
representation of actors' positions based on their direct and
indirect influences and dependencies. The two axes enable
them to identify stakeholders' positions. The two crossing

lines divided the axis into four quadrants, indicating that
actors with little influence and dependence are "out of the
game." Conversely, the farther an actor is from the crossing
line, the more engaged they become in influential activities
and the greater their ability to take action.

Mapping of Figure 5 indicates significant level of
influence and dependence among stakeholders. Determinant
(or influential) stakeholders are considered the most essential
due to their high influence and low dependence, including
DISHUBKAB, DISHUBPROV, BPSDM, BMKG,
BASARNAS, and ACADEMIC. However, several
stakeholders can be categorized as autonomous, as reflected
by their relatively low involvement in efforts to enhance
safety management and promote sustainable inland
waterway transport (such as passenger and insurance). The
roles of the passenger and insurance in ensuring inland
waterway safety and sustainability in Indonesia are already
established within the regulatory framework, but have not
yet been fully implemented in practice due to their
negligence, low awareness, weak oversight or limited law
enforcement. (Djunaidi ef al., 2021; Rahmanita et al., 2023)

4.4 Converge of Stakeholder’ Role in the IWT

Management

The convergence analysis provides insight into how
stakeholders align in pursuing the strategic objectives of
IWT management. Using the MACTOR method, the
relationships among actors were analysed to identify the
intensity of agreement and the potential formation of
alliances within the system. Figure 6, shows a dense
stakeholder relationship network in IWT governance,
indicating strong convergence among most actors, especially
regarding safety, infrastructure development, and transport
sustainability. This condition supports collaborative policy
implementation, alliance formation, and public awareness
improvement. However, insurance institutions and
academicians demonstrate limited convergence, potentially
creating conflicts and hindering shared objectives. Despite
these differences, strategic cooperation remains essential to
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Figure 6 Convergence between Stakeholders

improve organizational performance, transparency, law
enforcement, and sustainable development integration
(Parviainen et al, 2018; Rebecca et al, 2023). The
convergence map also highlights the central role of
government and regulatory institutions in driving policy
alignment and coordination.

At the operational level, ship operators, crews, and
cargo owners show strong convergence with regulatory
institutions, reflecting shared interests in safety, service
reliability, and transport efficiency. However, actors related
to knowledge support and financial mechanisms demonstrate
lower convergence, indicating the need for stronger
integration in research support, risk management, and policy
evaluation. Overall, the findings suggest that improving
institutional coordination and broader collaboration beyond
regulatory actors is essential for sustainable inland waterway
transport management, where regulatory institutions remain
dominant while operational stakeholders tend to be
dependent actors.

4.5 Competitiveness of Stakeholders’ Role in the
IWT Management

The need for innovation in transportation systems to
raise efficiency, reduce traffic congestion, and improve
quality of life has increased due to technological
advancements and global socioeconomic developments
(Cascetta & Henke, 2023). However, transforming the
transportation sector remains complex due to infrastructure
limitations, regulatory challenges, and varying levels of
institutional readiness. In this context, stakeholder
competitiveness becomes an important indicator for
understanding which actors have stronger strategic capacity
to influence the development of inland waterway transport
(AWT).

The analysis conducted using the MACTOR method
evaluates the relative competitiveness of stakeholders based
on their influence, alliances, and strategic positioning within
the system. The results presented in Figure 7 show that
several government and regulatory institutions demonstrate
higher competitiveness values compared to other actors. This
pattern indicates that the governance of inland waterway
transport is largely driven by institutional actors responsible
for policy direction, regulatory enforcement, and system
coordination. The higher competitiveness of these actors
suggests that the effectiveness of IWT development
strategies strongly depends on their capacity to coordinate
policies, allocate resources, and maintain institutional
alignment. At the same time, stakeholders with moderate
competitiveness levels, such as technical agencies, academic
institutions, and operational actors, play an important
supporting role in translating strategic objectives into
operational practices. Another important insight derived
from the competitiveness distribution is the emergence of
three key priorities that consistently appear across
stakeholder interests: safety, sustainability, and regulatory
enforcement. These priorities represent areas where
stakeholder commitment and institutional capacity intersect.
Safety remains a central concern due to operational risks and
the need to protect passengers and the environment, while
sustainability reflects the long-term viability of inland
waterway transport systems. Meanwhile, regulatory
enforcement ensures that operational practices comply with
established standards and governance frameworks (Bernacki
& Lis, 2024; Trivedi et al., 2021).

The results also indicate that collaboration among
stakeholders is a critical factor in strengthening system
performance. Previous studies highlight that strategic
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alliances among actors enable the sharing of resources,
knowledge, and institutional capabilities, which ultimately
improve collective competitiveness within a sector (Wu,
2012). In the context of inland waterway transport, the
relatively strong competitiveness observed among several
stakeholders  suggests  favourable conditions for
collaborative governance. Based on these findings, several
strategic implications can be identified. Strengthening
infrastructure development, improving navigability through
regular dredging, enhancing intermodal connectivity, and
reinforcing regulatory coordination are essential for
improving the overall performance of inland waterway
transport (Wide et al, 2021). In addition, increasing
collaboration between government institutions and the
private sector can accelerate innovation and investment
within the sector. Overall, the competitiveness analysis
demonstrates that the future development of inland waterway
transport is shaped not only by operational improvements but
also by the ability of key institutional actors to coordinate
strategies and align stakeholder interests toward shared
objectives.

5. DISCUSSION AND POLICY
IMPLICATIONS

The MACTOR results indicate that government-related
institutions occupy dominant positions in the influence—
dependence structure of inland waterway transport (IWT)
governance. This pattern reflects the institutional
characteristics of transportation management, where
regulatory authority, infrastructure development, and
operational oversight are primarily coordinated by public
agencies. Hence, this study highlights that IWT management
effectiveness is strongly influenced by the interaction
between institutional coordination, risk-based safety
governance, and technological integration. Similar findings
have been reported in stakeholder analyses within the
transportation sector, where government institutions tend to
act as key drivers in shaping policy and system performance
(Gregory et al, 2020; Hermans & Thissen, 2009).
Consequently, operational actors such as crews, ship
operators, and cargo owners appear more dependent because
their activities are strongly influenced by regulatory
frameworks, safety standards, and infrastructure provision.

An important finding emerging from the convergence
analysis is the relatively low alignment between
academicians and insurance providers with other
stakeholders. This may indicate limited integration of

research-based  knowledge and risk management
mechanisms in the current governance of river
transportation. Previous studies highlight that the

effectiveness of transport governance increases when
scientific input and institutional risk management are
incorporated into policy processes (Kujala et al, 2022;
Zikargae et al., 2022). Furthermore, another finding from
Indonesia indicates weaknesses in the involvement of other
actors in waterway transportation, which results from
negligence, low safety awareness, and limited coordination.
This condition parallels wider global waterway safety
challenges, where similar underlying risk factors, including
human error, neglect, and technical limitation (Dominguez-
Péry et al., 2021). However, safety effectiveness outcomes
differ due to the implementation and governance capacity. In
Indonesia, existing regulations are often not fully enforced,
leading to an implementation gap characterized by weak
oversight, low safety awareness, and limited stakeholder
coordination, and in other countries, such as China and
European countries, different systems are found. In China,
studies indicate that operational risk, crew competence, and
equipment conditions are the main contributors to accidents;
however, stronger regulatory enforcement, structured
training systems, and stricter technical standards enable more
effective safety implementation (Ma et al., 2026; Yin et al.,
2026). European countries apply integrated, risk-based
safety management systems supported by advanced
monitoring and active insurance mechanisms. In this context,
insurance plays a critical role in influencing operator
behavior through liability structures and premium incentives,
while also enhancing regulatory compliance. (Bapumia et
al., 2025; Domenighini, 2024).

Compared with earlier MACTOR applications in
transportation and infrastructure planning, this study shows
that stakeholder dependence in the Indonesian IWT system
is relatively high among operational actors, suggesting the
need for stronger governance integration. This finding
contributes theoretically by demonstrating how MACTOR
can reveal interaction dynamics and strategic positioning
among stakeholders in inland waterway systems, particularly
in developing transport contexts.
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From a policy perspective, several strategic actions can
be proposed. First: the findings reinforce the argument that
IWT is not only a transport mode but also a system-level
enabler of sustainable logistics, particularly in archipelagic
countries such as Indonesia, where its integration with
maritime connectivity systems is essential for improving
economic efficiency and promoting balanced regional
development (Malisan et al., 2023). The weakness that still
occurs is coordination among actors, which results in
overlapping regulations, inconsistent policy implementation,
and inefficiencies in infrastructure development. It is
consistent with international evidence showing that multi-
level governance frameworks are critical to the performance
of transportation systems (Veeneman & Mulley, 2018). Role
of IWT in Indonesia is strong and important, but it still faces
many structural problems and requires policy, institutional,
and funding reforms in order to develop optimally and
sustainably. It is necessary to establish a structured multi-
level stakeholder coordination mechanism to improve
alignment among government agencies, private operators,
academics, and supporting institutions (akin to (Cryns ef al.,
2025; Nguyen & Nguyen, 2020). The governance framework
integrated can ensure the coordination of stakeholders and
agencies, which is important for successful transportation
operations and multi-level collaborative  network
management. Second: the main problem with developing
inland waterway transport is the inadequate of safety
regulation enforcement, which needs to propose a
transformation from a compliance-based approach to a more
proactive, risk-based one. Such a transformation should be
supported by robust insurance mechanism, enabling safety
and operational efficiency to be pursued simultaneously, as
seen in countries with well-established and well-managed
inland waterway systems (Ahmed et al., 2024; Yan et al.,
2017). Expanding the role of insurance institutions in
preventive safety management could improve risk mitigation
and compliance. These measures are consistent with
recommendations in sustainable transport governance that
emphasize collaboration, institutional integration, and long-
term system resilience (Sterling ef al., 2017). Third, it also
indicates that port facilities and fleet modernization
limitations as well as lack of integration with road transport
networks, constrain the competitiveness and underutilization
of IWT, although its intrinsic advantages in cost and
environmental performance. This study proposes that actors
involved in IWT management should collaborate to improve
port infrastructure, promote fleet renewal and safety
performance through financial incentives and green
technologies, and strengthen connectivity with other modes
of transport. In addition, regulatory reforms are needed to
simplify procedures and enhance coordination among
institutions, while economic incentives can encourage a
modal shift from road to waterways (Calderén-Rivera ef al.,
2024b; Rogerson et al., 2020) Overall, enhancing the
involvement of all stakeholders can strengthen coordination
and help resolve conflicts of interest, thereby simplifying the
complex relationships among various actors to achieve more
effective waterway management (Willems et al., 2018).

6. CONCLUSION

This study highlights the significant potential of inland
waterway transport in Indonesia, particularly in Kalimantan
river network, as a competitive, efficient, and sustainable
alternative to land-based transportation systems. MACTOR
analysis indicates that the successful implementation of
environmental policies and safety frameworks cannot be
achieved by a single authority, but requires strong and
integrated collaboration among multi-sectoral stakeholders.
These stakeholders include central regulatory bodies such as
Directorate General of Land Transportation and Directorate
General of Sea Transportation, research institutions such as
Transportation Policy Agency and local authorities,
including Regency/City Transportation Agencies and
surrounding communities. To address persistent safety
challenges and diverse economic demands, governance
needs to shift toward more inclusive, user-oriented service
standards  accompanied by consistent regulatory
enforcement. Ultimately, synchronized cooperation among
government agencies, transport operators, and local
communities is essential to enhance safety performance,
strengthen regional trade connectivity between rural and
urban areas, and support sustainable long-term national
economic growth.

7. LIMITATIONS AND FUTURE
RESEACH

This study offers insightful information about the
dynamics of stakeholders in inland waterway transport
governance; however, several methodological issues should
be acknowledged.

First, it relies on a single geographic case region,
namely the three main river corridors in Kalimantan
(Kapuas, Mahakam, and Barito). Although Kalimantan was
intentionally selected due to the complexity of its inland
waterway transport system and governance structure, the
findings may not be directly transferable to other Indonesian
regions such as Sumatra or Papua, which differ in
infrastructure development, population density, regulatory
enforcement capacity, and stakeholder composition.
Furthermore, the extent to which the actor configurations and
strategic objective rankings can be generalized to other
developing-country IWT contexts still requires further
testing. Future research is encouraged to replicate the
MACTOR framework in at least one additional IWT region
to strengthen comparative validity.

Second, the MDI (Matrix of Direct Influence) and
2MAO (Actor—Objective Matrix) are inherently subject to
scoring subjectivity, as they were developed based on Focus
Group Discussions (FGDs) and in-depth interviews. The
assigned scores for actor-actor influence and actor-objective
relationships inevitably reflect participants' perceptions at a
particular point in time and may be influenced by social
desirability bias, institutional loyalty, or limited awareness
of other actors' actual influence, even though this approach
adheres to established MACTOR practice (Godet, 2006;
Rees & MacDonell, 2017). As a result, considerably
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different matrices and, thus, various influence-dependence
patterns could result from variations in participant
composition. Perceptual bias cannot be completely
eradicated, despite this study's efforts to lessen it through
interviews and iterative FGD validation. It is advised that
future research triangulate MACTOR results with
documentary evidence, such as budget allocation data,
regulatory audit reports, and accident investigations.

Third, the MACTOR inputs were not subjected to a
sensitivity analysis. Actor positioning and ranking results
can be impacted by even little changes in critical values since
MACTOR outputs, such as influence—dependence maps and
convergence indices, are mathematically constructed from
input matrices. A variation of 1 on a single high-weight cell
in the MDI matrix, for example, the influence score assigned
to KSOP over ship operators, could shift actors across
quadrant boundaries and alter the convergence rankings. The
absence of sensitivity analysis means that the precision of the
quadrant assignments and policy conclusions should be
interpreted with appropriate caution. Future studies applying
MACTOR to IWT governance should incorporate
systematic sensitivity testing, for instance, by applying the
approach of Fetoui ef al. (2021) who varied input parameters
across plausible ranges to assess the stability of MACTOR-
derived actor positions.

Fourth, the study captures a static snapshot of a
dynamic governance system. Data collection occurred across
two phases in August and December 2024. Governance
arrangements, actor relationships, and strategic priorities in
Indonesia’s IWT sector are subject to change as national
policy evolves — for example, the ongoing revision of
regional autonomy regulations and infrastructure investment
priorities under Indonesia’s national development planning
cycle could shift the relative influence of regional versus
central government actors. A longitudinal application of
MACTOR at two or more time points would allow future
research to track how stakeholder configurations and
objective alignments evolve in response to policy
interventions, making the framework more useful as a
monitoring tool rather than a one-time diagnostic.

AKNOWLEDGEMENTS

This research was collaborated with Policy Centre for
Transportation Safety and Security of Indonesian Ministry of
Transportation. Therefore, the authors would like to thank
the Director and entire team for their support throughout the
research process.

CONFLICTS OF INTEREST

The authors have no conflicts of interest to declare.

DATA AVAILABILITY
STATEMENTS

The data that support the findings of this study are available
on request from the corresponding authors.

REFERENCES
Abbas, Z., Aziz, A., Hameed, R. (2025). Developing a
Framework for the Sustainability Assessment of Urban
Transportation and Its Implementation. Future
Transportation. 2025, 5, 147. https://doi.org/10.3390/
futuretransp5040147

Agyei, V., Adom-Asamoah, G., & Poku-Boansi, M. (2024).
Sustainable transportation in Africa: A bibliometric,
visualisation and thematic analysis. Journal of Cleaner
Production, 462(May). https://doi.org/10.1016/
j-jclepro.2024.142727

Ahmed, Y. A., Theotokatos, G., Maslov, 1., Wennersberg, L.
A. L., & Nesheim, D. A. (2024). Towards autonomous
inland waterway vessels — a comprehensive analysis of
regulatory, liability and insurance frameworks. WMU
Journal of Maritime Affairs, 23(1), pp. 73-101.
https://doi.org/10.1007/s13437-023-00316-3

Aksom, H., & Vakulenko, V. (2024). Revisiting the scope
and suggesting novel domains of institutional theory in
the public administration research. Teaching Public
Administration, 42(2), pp. 230-250. https://doi.org/
10.1177/01447394231191935

Arcade, J., Godet, M., Meunier, F., & Roubelat, F. (2009).
Structural Analysis with Micmac Method & Actors'
Strategy with Mactor Method. Futures Research
Method, 3(1976), pp. 174-184. https://themys.sid.
uncu.edu.ar/rpalma/MBA/ISM/11-Structural-Analysis.
pdf

Arifin, E. N. (2024). 2024/38 "Ethnic Diversity in
Kalimantan and the Implications of Indonesia's Capital
Relocation",  Perspective, 38, pp- 1-10.
https://www.iseas.edu.sg/category/media/latest-news
/page/364/articles-commentaries/iseas-perspective/

Arya Dewanto, Y., & Faturachman, D. (2018). Indonesian
Sea accident analysis (case study from 2003 - 2013).
IOP Conference Series: Earth and Environmental
Science, 135. https://doi.org/10.1088/1755-
1315/135/1/012001

Bandari, R., Moallemi, E. A., Lester, R. E., Downie, D., &
Bryan, B. A. (2022). Prioritising Sustainable
Development Goals, characterising interactions, and
identifying solutions for local sustainability.
Environmental Science and Policy, 127(June 2021), pp.
325-336. https://doi.org/10.1016/j.envsci.2021.09.016

Barbosa, K. D. M., Meira, L. H., & Management, U. .
(2024). Hierarchization of sustainability indicators
applied to inland waterway transport: a study in the
Brazilian Amazon Hierarquiza¢do dos indicadores de
sustentabilidade aplicados ao transporte aquaviario
interior: um estudo na Amazdnia brasileira
Hierarquizacion de los indicadores de sostenibilidad
aplicados al transporte fluvial interior: un estudio en la
Amazonia brasilefia. pp. 1-22. https://doi.org/
10.54033/cadpedv21n10-358

Bapumia, A. 1., Makame, M. K., & Ngongi, W. E. (2025).
Assessment of Compliance with Local and
International Safety Regulations for Marine Vessels on
Inland Waters in Tanzania: A Case of Lake Victoria.
International Journal of Scientific and Research
Publications,  15(8), 399-413.  https://doi.org/
10.29322/ijsrp.15.08.2025.p1643

Barros, B. R. C. de, Carvalho, E. B. de, & Brasil Junior, A.
C. P. (2022). Inland waterway transport and the 2030
agenda: Taxonomy of sustainability issues. Cleaner
Engineering and Technology, 8(March).
https://doi.org/10.1016/j.clet.2022.100462

Bedoya-Maya, F., Beckers, J., & van Hassel, E. (2023).
Spillover effects from inland waterway transport


https://doi.org/10.3390/futuretransp5040147
https://doi.org/10.3390/futuretransp5040147
https://doi.org/10.1016/j.jclepro.2024.142727
https://doi.org/10.1016/j.jclepro.2024.142727
https://doi.org/10.1007/s13437-023-00316-3
https://doi.org/10.1177/01447394231191935
https://doi.org/10.1177/01447394231191935
https://www.iseas.edu.sg/category/media/latest-news/page/364/articles-commentaries/iseas-perspective/
https://www.iseas.edu.sg/category/media/latest-news/page/364/articles-commentaries/iseas-perspective/
https://doi.org/10.1088/1755-1315/135/1/012001
https://doi.org/10.1088/1755-1315/135/1/012001
https://doi.org/10.1016/j.envsci.2021.09.016
https://doi.org/10.54033/cadpedv21n10-358
https://doi.org/10.54033/cadpedv21n10-358
https://doi.org/10.29322/ijsrp.15.08.2025.p1643
https://doi.org/10.29322/ijsrp.15.08.2025.p1643
https://doi.org/10.1016/j.clet.2022.100462

Malisan et al.: Enhancing Management of Safety and Sustainable Inland Waterway Transport: A Case Study of Kalimantan Rivers...

Operations and Supply Chain Management 19(3) 485-505 © 2026

501

development: Spatial assessment of the Rhine-Alpine
Corridor. Journal of Transport Geography, 113(June),
103721.
https://doi.org/10.1016/j.jtrange0.2023.103721

Bendahan, S., Camponovo, G., Monzani, J. S., & Pigneur, Y.
(2005). Negotiation in technology landscapes: An
actor-issue  analysis. Journal of Management
Information  Systems,  21(4), pp. 137-172.
https://doi.org/10.1080/07421222.2005.11045819

Berawi, M. A., Mutaharah, U., Gunawan, & Miraj, P. (2019).
Optimization of waterway element on CBL inland
waterway  transport mode. AIP  Conference
Proceedings, 2114(June  2017).  https://doi.org/
10.1063/1.5112451

Bernacki, D., & Lis, C. (2024). Sustainable gains from inland
waterway investments at port-city interface. Renewable
and  Sustainable  Energy  Reviews, 200(May).
https://doi.org/10.1016/j.rser.2024.114584

Calderon-Rivera, N., Bartuseviciené, 1., & Ballini, F.
(2024a). Barriers and solutions for sustainable
development of inland waterway transport: A literature
review. Transport Economics and Management,
2(January), pp. 31-44. https://doi.org/10.1016
/j.team.2024.01.001

Calderon-Rivera, N., Bartusevi¢iené, 1., & Ballini, F.
(2024b). Sustainable development of inland waterways
transport: a review. Journal of Shipping and Trade,
9(1). https://doi.org/10.1186/s41072-023-00162-9

Caris, A., Limbourg, S., Macharis, C., van Lier, T., & Cools,
M. (2014). Integration of inland waterway transport in
the intermodal supply chain: A taxonomy of research
challenges. Journal of Transport Geography, 41, pp.
126-136.
https://doi.org/10.1016/j.jtrangeo0.2014.08.022

Cascetta, E., & Henke, 1. (2023). The seventh transport
revolution and the new challenges for sustainable
mobility. Journal of Urban Mobility, 4(September).
https://doi.org/10.1016/j.urbmob.2023.100059

Castafio-castellanos, J. K., & Becerra-ardila, L. E. (2020).
Study of scenarios associated with the development of
the MACTOR Agropolis in the Middle Magdalena
region of Study of scenarios associated with the
development of the MACTOR Agropolis in the Middle
Magdalena region of Santander- Colombia. Dyna,
87(212), 1-23. https://doi.org/10.15446/dyna.v87n
212.80115

Chaal, M., Ren, X., Toroody, A. B., Basnet, S., Bolbot, V.,
Banda O. A. V., Van Gelder P. (2023). Research on
risk, safety, and reliability of autonomous ships: A
bibliometric review, Safety Science, 167(106256),
https://doi.org/10.1016/j.ss¢i.2023.106256

Chen, H., Lam, J. S. L., & Liu, N. (2018). Strategic
investment in enhancing port-hinterland container
transportation network resilience: A network game
theory approach. Transportation Research Part B:
Methodological, 111, pp. 83-112. https://doi.org
/10.1016/j.trb.2018.03.004

Chen, J., Bian, W., Wan, Z., Yang, Z., Zheng, H., & Wang,
P. (2019). Identifying factors influencing total-loss
marine accidents in the world: Analysis and evaluation
based on ship types and sea regions. Ocean
Engineering, 191(September). https://doi.org/10.1016

/j.oceaneng.2019.106495

Chigbu, U. E., Atiku, S. O., & Du Plessis, C. C. (2023). The
Science of Literature Reviews: Searching, Identifying,
Selecting, and Synthesising. Publications, 11(1).
https://doi.org/10.3390/publications11010002

Chirukandath, R., Sunil, G., Balakrishnan, V., Menon, R. A.,
Gayathry P, S., Sulaiman, S. V., George, M., Mohan,
K., & Maria Joseph, D. (2024). Difficult Terrains of
Research Publications Faced by Researchers: A Cross-
Sectional Study. Cureus, 16(7). https://doi.org/
10.7759/cureus.64787

Cryns, M., Van Hassel, E., & Vanelslander, T. (2025).
Stakeholder identification and mapping in peripheral
European inland waterway ecosystems. Journal of
Shipping and Trade, 10 (11), pp. 1-29.
https://doi.org/10.1186/s41072-025-00201-7

Daimi, S., and Rebai, S. (2022). Sustainability governance
indicator-based framework for public transport
companies in developing countries. Journal of Cleaner
Production 380 (2022) 134942. https://doi.org/10.1016
/j.jclepro.2022.134942

Divieso, E., Lima Junior, O. F., & De Oliveira, H. C. (2021).
The use of waterways for urban logistics: The case of
Brazil. Theoretical and Empirical Researches in Urban
Management, 16(1), pp. 62—85. https://www.jstor.org/
stable/10.2307/26976575

Dixit, V., & Prasad, A. (2025). A Bibliometric Analysis of
Industry 4.0 Literature in the Operations Management
Domain. Operations and Supply Chain Management,
18(1), pp. 32-44. https://doi.org/10.31387/0scm
0600453

Djunaidi, Z., Tantia, A. A., & Wirawan, M. (2021).
Analysis of the safety resilience implementation in the
maritime industry at public and private companies (A
case study in indonesia). Safety, 7(3). https://doi.org/
10.3390/safety7030056

Domenighini, C. (2024). Autonomous inland navigation: a
literature review and extracontractual liability issues.
Journal  of  Shipping and  Trade,  9(1).
https://doi.org/10.1186/s41072-024-00171-2

Dominguez-Péry, C., Vuddaraju, L. N. R., Corbett-
Etchevers, 1., & Tassabehji, R. (2021). Reducing
maritime accidents in ships by tackling human error: a
bibliometric review and research agenda. Journal of
Shipping and Trade (Vol. 6, Issue 1). Springer
Singapore. https://doi.org/10.1186/s41072-021-00098-
y

Donthu, N., Kumar, S., Mukherjee, D., Pandey, N., & Lim,
W. M. (2021). How to conduct a bibliometric analysis:
An overview and guidelines. Journal of Business
Research, 133(May), pp- 285-296.
https://doi.org/10.1016/j.jbusres.2021.04.070

Effendy, M. A. R. (2022). River Transportation Network and
the Development of Civilization on the East Coast of
Kalimantan at the End of Colonial Era. Proceedings of
the 9th Asbam International Conference (Archeology,
History, & Culture In The Nature of Malay) (ASBAM
2021), 660(Asbam  2021),  pp. 149-154.
https://doi.org/10.2991/assehr.k.220408.020

Elmsalmi, M., & Hachicha, W. (2014). Risk mitigation
strategies according to the supply actors' objectives
through MACTOR method. 2014 International


https://doi.org/10.1016/j.jtrangeo.2023.103721
https://doi.org/10.1080/07421222.2005.11045819
https://doi.org/10.1063/1.5112451
https://doi.org/10.1063/1.5112451
https://doi.org/10.1016/j.rser.2024.114584
https://doi.org/10.1016/j.team.2024.01.001
https://doi.org/10.1016/j.team.2024.01.001
https://doi.org/10.1186/s41072-023-00162-9
https://doi.org/10.1016/j.jtrangeo.2014.08.022
https://doi.org/10.1016/j.urbmob.2023.100059
https://doi.org/10.15446/dyna.v87n212.80115
https://doi.org/10.15446/dyna.v87n212.80115
https://doi.org/10.1016/j.ssci.2023.106256
https://doi.org/10.1016/j.oceaneng.2019.106495
https://doi.org/10.1016/j.oceaneng.2019.106495
https://doi.org/10.3390/publications11010002
https://doi.org/10.7759/cureus.64787
https://doi.org/10.7759/cureus.64787
https://doi.org/10.1186/s41072-025-00201-7
https://doi.org/10.1016/j.jclepro.2022.134942
https://doi.org/10.1016/j.jclepro.2022.134942
https://www.jstor.org/stable/10.2307/26976575
https://www.jstor.org/stable/10.2307/26976575
https://doi.org/10.31387/oscm0600453
https://doi.org/10.31387/oscm0600453
https://doi.org/10.3390/safety7030056
https://doi.org/10.3390/safety7030056
https://doi.org/10.1186/s41072-024-00171-2
https://doi.org/10.1186/s41072-021-00098-y
https://doi.org/10.1186/s41072-021-00098-y
https://doi.org/10.1016/j.jbusres.2021.04.070
https://doi.org/10.2991/assehr.k.220408.020

Malisan et al.: Enhancing Management of Safety and Sustainable Inland Waterway Transport: A Case Study of Kalimantan Rivers...

502

Operations and Supply Chain Management 19(3) 485-505 © 2026

Conference on Advanced Logistics and Transport,
ICALT 2014, August, pp. 362-367. https://doi.org/10.
1109/ICAdLT.2014.6866339

Fathoni, M., Pradono, P., Syabri, I., & Shanty, Y. R. (2017).
Analysis to assess potential rivers for cargo transport in
Indonesia. Transportation Research Procedia, 25, pp.
4544-4559.  https://doi.org/10.1016/j.trpro.2017.05.
351

Fetoui, M., Frija, A., Dhehibi, B., Sghaier, M., & Sghaier, M.
(2021). Prospects for stakeholder cooperation in
effective implementation of enhanced rangeland
restoration techniques in southern Tunisia. Rangeland
Ecology and Management, 74, pp. 9-20.
https://doi.org/10.1016/j.rama.2020.10.006

Gautam, R., Bhateja, A., Malhotra, N., & Arora, T. (2025).
Mapping the research landscape of lifestyle
modification in PCOS management: A 10 year
bibliometric analysis. Clinical Epidemiology and
Global Health, 33(March). https://doi.org/10.1016
/j.cegh.2025.102024

Godet, M. (1991). Actors' moves and strategies: The mactor
method. An air transport case study. Futures, 23(6), pp.
605-622.  https://doi.org/10.1016/0016-3287(91)900
82-D

Godet, M. (2006). Creating Futures: Scenarios Planning as a
Strategic Management Tool. Economica, 369.
http://es.laprospective.fr/Libros.html

Golak, J. A. P., Defryn, C., & Grigoriev, A. (2022).
Optimizing fuel consumption on inland waterway
networks: Local search heuristic for lock scheduling.
Omega  (United  Kingdom), 109, 102580.
https://doi.org/10.1016/j.omega.2021.102580

Gregory, A. J., Atkins, J. P., Midgley, G., & Hodgson, A. M.
(2020). Stakeholder identification and engagement in
problem structuring interventions. European Journal of
Operational ~ Research, 283(1), pp. 321-340.
https://doi.org/10.1016/j.€jor.2019.10.044

Gunawan, I., Soemardiono, B., & Septanti, D. (2024).
Exploring morphological dynamics of Pontianak
through quantitative study and cultural insights.
Spatium,  434(51), pp. 44-52. https://doi.org/
10.2298/spat231208006g

Hermans, L. M., & Thissen, W. A. H. (2009). Actor analysis
methods and their use for public policy analysts.
European Journal of Operational Research, 196(2), pp.
808-818. https://doi.org/10.1016/j.ejor.2008.03.040

Hidayat, H., Teuling, A. J., Vermeulen, B., Taufik, M.,
Kastner, K., Geertsema, T. J., Bol, D. C. C., Hoekman,
D. H,, Haryani, G. S., Lanen, H. A. J. Van, Delinom, R.
M., Dijksma, R., Anshari, G. Z., Ningsih, N. S.,
Uijlenhoet, R., & Hoitink., A. J. F. (2017). Hydrology
of inland tropical lowlands: the Kapuas and Mahakam
wetlands. Hydrology and Earth System Sciences, 21(5),
pp. 2579-2594. https://doi.org/10.5194/hess-21-2579-
2017

Hidrobo-Morales, J. T., Marcillo-Delgado, J. C., & Garcia-
Carrillo, A. (2025). Mapping of innovation as
instrument for business enhancement: A bibliometric
review. Journal of Open Innovation: Technology,
Market, and Complexity, 11(1), 0-3.
https://doi.org/10.1016/j.joitmc.2024.100454

Hofbauer, F., & Putz, L. M. (2020). External costs in inland

waterway transport: An analysis of external cost
categories and calculation methods. Sustainability
(Switzerland), 12(14).
https://doi.org/10.3390/su12145874

Hwang, J., Li, W., Stough, L., Lee, C., & Turnbull, K.
(2020). A focus group study on the potential of
autonomous vehicles as a viable transportation option:
Perspectives from people with disabilities and public
transit agencies. Transportation Research Part F:
Traffic Psychology and Behaviour, 70, pp. 260-274.
https://doi.org/10.1016/j.trf£.2020.03.007

Jin, G., Sperandio, S., & Girard, P. (2023). Selecting risk
response strategies to minimize human errors in a
design project for factories of the future. Expert
Systems with Applications, 225(September 2022).
https://doi.org/10.1016/j.eswa.2023.120120

Ismayanti, F. L., Suryaningtyas, D. T., & Nuva, N. (2025).
Stakeholder-based sustainable management strategy in
artisanal and small-scale gold mining: a case study of
Sekotong, West Lombok, Indonesia. Journal of
Degraded and Mining Lands Management, 12(3), pp.
7545-7557.
https://doi.org/10.15243/jdmlm.2025.123.7545

Kadaifci, C. (2024). A new approach to MACTOR
considering interaction effects: An example from the
telecommunications industry in Turkey. Technological
Forecasting and Social Change, 209(August), pp.
123793. https://doi.org/10.1016/j.techfore.2024.
123793

Kamila, M. K., Jasrotia, S. S., & Kushwaha, P. S. (2025).

Sweatshops at work? An exploration through
bibliometric analysis. Sustainable Futures,
9(September 2024). https://doi.org/10.1016/j.sftr.2025.
100573

Khizar, H. M. U., Khurshid, R., & Al-Waqfi, M. (2024).
Unraveling the two decades of Knowledge Hiding
scholarship: A systematic review, Dbibliometric
analysis, and literature synthesis. Journal of Innovation
and Knowledge, 9(4). https://doi.org/10.1016/].jik.
2024.100624

Kujala, J., Sachs, S., Leinonen, H., Heikkinen, A., & Laude,
D. (2022). Stakeholder Engagement: Past, Present, and
Future. Business and Society, 61(5), pp. 1136-1196.
https://doi.org/10.1177/00076503211066595

Kumpulainen, M., & Seppédnen, M. (2022). Combining Web
of Science and Scopus datasets in citation-based
literature study. Scientometrics, 127(10), pp. 5613—
5631. https://doi.org/10.1007/s11192-022-04475-7

Lakner, Z. (2013). Main actors and their strategies in
Hungarian higher education. Acta Oeconomica, 63(2),
pp- 201-224. https://doi.org/10.1556/A0econ.63.2013.
2.4

Ma, L., Ma, X., Du, Q., & Zhang, R. (2026). Investigation of
the severity of maritime accidents considering the
interaction between human factors and operating
conditions: A case study on collision accidents in
China. Reliability Engineering and System Safety,
265(August 2025).
https://doi.org/10.1016/j.ress.2025.111533

Malisan, J., Marpaung, E., Hutapea, G., & Sekar, F. P.
(2023). Development of short sea shipping in the north
coast of Java Island, Indonesia as a potential market.


https://doi.org/10.1109/ICAdLT.2014.6866339
https://doi.org/10.1109/ICAdLT.2014.6866339
https://doi.org/10.1016/j.trpro.2017.05.351
https://doi.org/10.1016/j.trpro.2017.05.351
https://doi.org/10.1016/j.rama.2020.10.006
https://doi.org/10.1016/0016-3287(91)90082-D
https://doi.org/10.1016/0016-3287(91)90082-D
http://es.laprospective.fr/Libros.html
https://doi.org/10.1016/j.omega.2021.102580
https://doi.org/10.1016/j.ejor.2019.10.044
https://doi.org/10.2298/spat231208006g
https://doi.org/10.2298/spat231208006g
https://doi.org/10.1016/j.ejor.2008.03.040
https://doi.org/10.5194/hess-21-2579-2017
https://doi.org/10.5194/hess-21-2579-2017
https://doi.org/10.1016/j.joitmc.2024.100454
https://doi.org/10.3390/su12145874
https://doi.org/10.1016/j.trf.2020.03.007
https://doi.org/10.1016/j.eswa.2023.120120
https://doi.org/10.15243/jdmlm.2025.123.7545
https://doi.org/10.1016/j.techfore.2024.123793
https://doi.org/10.1016/j.techfore.2024.123793
https://doi.org/10.1016/j.sftr.2025.100573
https://doi.org/10.1016/j.sftr.2025.100573
https://doi.org/10.1016/j.jik.2024.100624
https://doi.org/10.1016/j.jik.2024.100624
https://doi.org/10.1177/00076503211066595
https://doi.org/10.1007/s11192-022-04475-7
https://doi.org/10.1556/AOecon.63.2013.2.4
https://doi.org/10.1556/AOecon.63.2013.2.4
https://doi.org/10.1016/j.ress.2025.111533

Malisan et al.: Enhancing Management of Safety and Sustainable Inland Waterway Transport: A Case Study of Kalimantan Rivers...

Operations and Supply Chain Management 19(3) 485-505 © 2026

503

Transportation Research Interdisciplinary Perspectives,
18 (2023) 100760. https://doi.org/10.1016/j.trip.
2023.100760

Mitchell, R. K., Agle, B. R., & Wood, D. J. (1997). Toward
a theory of stakeholder identification and salience:
Defining the principle of who and what really counts.
Academy of Management Review, 22(4), pp. 853-886.
https://doi.org/10.5465/AMR.1997.9711022105

Muijeen, K., Kongvattananon, P., & Somprasert, C. (2020).
The key success factors in focus group discussions with
the elderly for novice researchers: a review. Journal of
Health Research, 34(4), Pp- 359-371.
https://doi.org/10.1108/JHR-05-2019-0114

Nayak, N., Sarmah, S. P., & Jenamani, M. (2024). A
shippers' perspective multimodal freight transportation
analysis considering shallow-draft inland waterways.
Computers and Industrial Engineering, 187(March
2023), 721302. https://doi.org/10.1016/j.cie.2023.
109793

Nightingale, S., Spiby, H., Sheen, K., & Slade, P. (2018). A
Systematic Literature Review of Technological
Developments and Challenges for Inland Waterways
Freight Transport in Intermodal Supply Chain
Management. Tourism Recreation Research, 19.
http://researchonline.ljmu.ac.uk/id/eprint/8705/

Nguyen, T. T. B., Akbari, M., & Nguyen, K. D. (2024).
Unlocking the Potential of Vietnamese Supply Chain
with Digitalization: A Bibliometric Analysis and
Systematic Literature Review. Operations and Supply
Chain ~ Management, 17(1), pp. 123-141.
https://doi.org/10.31387/0scm0560418

Nguyen, T. V., & Nguyen, H. P. (2020). Legal, institutional
and financial solutions for the sustainable development
strategy of inland waterway transport in Vietnam.
Research in World Economy, 11(3), pp. 151-170.
https://doi.org/10.5430/rwe.v11n3p151

Oh, S., & Cho, J. (2024). Enhancing regional connectivity:
A multimodal accessibility assessment for public
service obligation routes. Tramsportation Research
Part D: Transport and Environment, 134(December
2023), 104333. https://doi.org/10.1016/j.trd.2024.
104333

Paddeu, D., Parkhurst, G., Fancello, G., Fadda, P., & Ricci,
M. (2018). Multi-stakeholder collaboration in urban
freight consolidation schemes: Drivers and barriers to
implementation. Transport, 33(4), pp. 913-929.
https://doi.org/10.3846/transport.2018.6593

Parvasi, S. P., Psaraftis, H. N., Michailidis, S., Kloch, K.,
Krause, S., Tangstad, E., & Merkrid, O. E. (2025).
Analyzing inland waterway competitiveness with
electric autonomous RoRo vessels: A case study from
Rotterdam to Ghent. Case Studies on Transport Policy,
20(February). https://doi.org/10.1016/j.cstp.2025.
101406

Parviainen, T., Lehikoinen, A., Kuikka, S., & Haapasaari, P.
(2018). How can stakeholders promote environmental
and social responsibility in the shipping industry?
WMU Journal of Maritime Affairs, 17(1), pp. 49-70.
https://doi.org/10.1007/s13437-017-0134-z

Plotnikova, E., Vienazindiené, M., & Slavinskas, S. (2022).
Development of Inland Waterway Transport as a Key
to Ensure Sustainability: A Case Study of Lithuania.

Sustainability  (Switzerland), 14(17),
https://doi.org/10.3390/su141710532

Priatno, D. H., Budiyanto, M. A., Sunaryo, Riadi, A.,
Muttaqie, T. (2025). A systematic review of current risk
management models in inland water transportation,
Results in Engineering, 28(107685), https://doi.org
/10.1016/j.rineng.2025.107685

Prince, O. G., Ibama, B., & Williams, O. (2024). Evincing
the social and economic impact of inland waterways
transportation in the development of the Port Harcourt
metropolis. International Journal of Hydrology, 8(1),
pp- 27-35. https://doi.org/10.15406/ijh.2024.08.00370

Puriningsih, F. S., Ramli, M. 1., Ali, M. S., & Malisan, J.
(2024). The sustainable transportation model in Lake
Towuti: Assessment of safety and management with
MICMAC analysis. Journal of Infrastructure Policy
and Development, 8(16), 9284. https://doi.org
/10.24294/jipd9284

Rahmanita, M., Ricardianto, P., Wijayanti, R., Agusinta, L.,
Asmaniati, F., Djati, S. P., Tatiana, Y., Arafah, W.,
Amsyari, 1., & Endri, E. (2023). The impact of the
safety of passenger ship services on the development of
water recreation: evidence from Indonesia. Uncertain
Supply Chain Management, 11(3), pp. 1121-1132.
https://doi.org/10.5267/j.uscm.2023.4.010

Rebecca, O. E., Eyo, E. 1., Anyadighibe, J., Odigbo, B. E.,
Eze, F. J., Mpuon, J., & Ndem, S. E. (2023). the Role
of Strategic Alliances in Logistics Performance of
Container Shipping and Transport Firms. International
Journal of Shipping and Transport Logistics, 1(1), 1.
https://doi.org/10.1504/ijst1.2023.10055221

Rees, G. H., & MacDonell, S. (2017). Data gathering for
actor analyses: A research note on the collection and
aggregation of individual respondent data for
MACTOR. Future Studies Research Journal: Trends
and Strategies, 9(1), pp. 115-137. https://doi.org
/10.24023/futurejournal/2175-5825/2017.v911.256

Rehman, A. U., Mahmood, A., Igbal, M., Bahsir, S., & Nasir,
N. (2024). Mapping the Research Landscape of Buyer-
Supplier Relationships: Insights and Trends from
Bibliometric Analysis. Operations and Supply Chain
Management, 17(1), pp. 89-103. https://doi.org
/10.31387/0scm0560416

Restrepo-arias, J. F., Branch-bedoya, J. W., Zapata-cortes, J.
A., Paipa-sanabria, E. G., & Andres, M. (2022).
Industry 4.0 Technologies Applied to Inland Waterway
Transport: Systematic Literature Review. Sensors.
https://doi.org/10.3390/s22103708

Riadh, H. (2022). Intelligent tourism system using
prospective techniques and the Mactor methodology: a
case study of Tunisian tourism. Current Issues in
Tourism, 25(9), pp. 1376—1398. https://doi.org/10.1080
/13683500.2021.1937072

Rogerson, S., Santén, V., Svanberg, M., Williamsson, J., &
Woxenius, J. (2020). Modal shift to inland waterways:
dealing  with  barriers in two  Swedish
cases. International Journal of Logistics Research and
Applications, 23(2), pp. 195-210. https://doi.org
/10.1080/13675567.2019.1640665

Roso, V., Vural, C. A., Abrahamsson, A., Engstrom, M.,
Rogerson, S., & Santén, V. (2020). Drivers and barriers
for inland waterway transport. Operations and Supply

pp. 1-15.


https://doi.org/10.1016/j.trip.2023.100760
https://doi.org/10.1016/j.trip.2023.100760
https://doi.org/10.5465/AMR.1997.9711022105
https://doi.org/10.1108/JHR-05-2019-0114
https://doi.org/10.1016/j.cie.2023.109793
https://doi.org/10.1016/j.cie.2023.109793
http://researchonline.ljmu.ac.uk/id/eprint/8705/
https://doi.org/10.31387/oscm0560418
https://doi.org/10.5430/rwe.v11n3p151
https://doi.org/10.1016/j.trd.2024.104333
https://doi.org/10.1016/j.trd.2024.104333
https://doi.org/10.3846/transport.2018.6593
https://doi.org/10.1016/j.cstp.2025.101406
https://doi.org/10.1016/j.cstp.2025.101406
https://doi.org/10.1007/s13437-017-0134-z
https://doi.org/10.3390/su141710532
https://doi.org/10.15406/ijh.2024.08.00370
https://doi.org/10.5267/j.uscm.2023.4.010
https://doi.org/10.1504/ijstl.2023.10055221
https://doi.org/10.3390/s22103708
https://doi.org/10.1080/13683500.2021.1937072
https://doi.org/10.1080/13683500.2021.1937072

Malisan et al.: Enhancing Management of Safety and Sustainable Inland Waterway Transport: A Case Study of Kalimantan Rivers...

504

Operations and Supply Chain Management 19(3) 485-505 © 2026

Chain  Management, 13(4), pp. 406-417.
https://doi.org/10.31387/0scm0430280

Sarturi, G., Barakat, S. R., & Gomes, R. C. (2025).
Stakeholder theory in the public sector domain: A
bibliometric analysis and future research agenda.
Review of Policy Research, 42(3), pp. 736-756.
https://doi.org/10.1111/ropr.12560

Solomon, B., Otoo, E., Boateng, A., & Ato Koomson, D.
(2021). Inland waterway transport (IWT) in Ghana: A
case study of Volta Lake Transport. International
Journal of Transportation Science and Technology,
10(1), pp. 20-33. https://doi.org/10.1016/j.ijtst.2020.
05.002

Sordan, J. E., Luis, R. W., Carlos, S., Oprime, P., Luis, R.
W., Carlos, S., & Chiabert, P. (2022). Industry 4.0: A
Bibliometric Analysis in the Perspective of Operations
Management.  Operations and Supply  Chain
Management, 15(1), pp. 93-104. https://doi.org/
10.31387/0scm0480333

Sossa, J. W. Z., Posada, N. G., Montoya, L. H. B., Monsalve,
A. M. Z., Piedrahita, J. C. P., Mendoza, G. L. O.,
Grisales, L. V., & Cano, L. F. G. (2024). Foresight
study using scenarios and the Delphi method in the
leather agroindustrial chain to 2035 - Alignment of
results with open innovation. Journal of Open
Innovation: Technology, Market, and Complexity,
10(3). https://doi.org/10.1016/j.joitmc.2024.100374

Spencer, K. L., Deere, N. J., Aini, M., Avriandy, R,
Campbell-Smith, G., Cheyne, S. M., Gaveau, D. L. A.,
Humle, T., Hutabarat, J., Loken, B., Macdonald, D. W.,
Marshall, A. J., Morgans, C., Rayadin, Y., Sanchez, K.
L., Spehar, S., Suanto, Sugardjito, J., Wittmer, H. U.,
... Struebig, M. J. (2023). Implications of large-scale
infrastructure  development for biodiversity in
Indonesian Borneo. Science of the Total Environment,
866 (December 2022). https://doi.org/10.1016/j.
scitotenv.2022.161075

Sterling, E. J., Betley, E., Sigouin, A., Gomez, A., Toomey,
A., Cullman, G., Malone, C., Pekor, A., Arengo, F.,
Blair, M., Filardi, C., Landrigan, K., & Porzecanski, A.
L. (2017). Assessing the evidence for stakeholder
engagement in biodiversity conservation. Biological
Conservation, 209, pp. 159-171. https://doi.org/10.
1016/j.biocon.2017.02.008

Sukarsih, C. S., Fahmid, I. M., Baco, S., & Salman, D.
(2026). Stakeholder Alignment and Sustainable Export
Governance: A Foresight-Based MACTOR Analysis of
Swallow Bird’s Nest Exports in Indonesia.
Sustainability ~ (Switzerland), 18(4), pp. 1-28.
https://doi.org/10.3390/sul1 8042051

Timmer, P., & Rosbergen, J. (2021). Banjarmasin, where the
river is the city! Participatory Revitalization of Urban
Riverine Settlements. Spool, 8(3), pp. 5-28.
https://doi.org/10.7480/spool.2021.3.6215

Torres-Salgado, M. K. (2025). Results of global actors that
influence and converge in the hospital sector. Cirugia y
Cirujanos, 93(1), pp. 76-85. https://doi.org/
10.24875/CIRU.24000212

Trivedi, A., Jakhar, S. K., & Sinha, D. (2021). Analyzing
barriers to inland waterways as a sustainable
transportation mode in India: A dematel-ISM based
approach. Journal of Cleaner Production, 295.

https://doi.org/10.1016/j.jclepro.2021.126301

Triyono, Gunawan, B., Thsan, Y. N., Jogaswara, H.,
Rahmadi, P., Lukman, K. M., Utami, P. B., Sjafrie, N.
D. M., & Barid, V. B. (2023). The Opportunities of
Stakeholders' Cooperation in Marine Tourism
Management in Small Tropical Islands of Indonesia.
Journal of Marine and Island Cultures, 12(3), pp. 187—
209. https://doi.org/10.21463/jmic.2023.12.3.13

Vilarinho, A., Liboni, L. B., Cezarino, L. O., Micco, J. D.,
Mommens, K., & Macharis, C. (2024). Challenges and
Opportunities for the Development of Inland Waterway
Transport in Brazil. Sustainability (Switzerland), 16(5).
https://doi.org/10.3390/su16052136

Vinh, D., Nguyen, M., Tuan, A., Ross, V., Brijs, T., Wets,
G.,, & Bris, K. (2025). Practical safety
countermeasures for small-displacement motorcycle
users in Vietnam : Findings from a focus group and in-
depth interview study. Asian Transport Studies,
11(March), 100159. https://doi.org/10.1016/].easts;.
2025.100159

Wahid, A., Jinca, M. Y., Rachman, T., & Malisan, J. (2024).
Influencing Factors of Safety Management System
Implementation on Traditional Shipping. Sustainability
(Switzerland), 16(3). https://doi.org/10.3390/sul6031
152

Wide, P., Andersson, D., & Roso, V. (2021). Operational
Coordination in Intermodal Hinterland Transport as
Support for Managing Operational Disruptions — An
Information Processing Perspective. Operations and
Supply Chain Management, 14(4), pp. 507-519.
https://doi.org/10.31387/0scm0470320

Willems, J. J., Busscher, T., Woltjer, J., & Arts, J. (2018).
Co-creating value through renewing waterway
networks: A transaction-cost perspective. Journal of
Transport Geography, 69(November 2017), pp. 26-35.
https://doi.org/10.1016/j.jtrange0.2018.04.011

Wood, D. J., Mitchell, R. K., Agle, B. R., & Bryan, L. M.
(2021). Stakeholder identification and salience after 20
years: Progress, problems, and prospects. Business &
Society, 60(1), pp. 196-245. https://doi.org/10.1177
/0007650318816522

Wu, M. (2012). Managing stakeholders: An integrative
perspective on the source of competitive advantage.
Asian  Social  Science, 8(10), pp. 161-172.
https://doi.org/10.5539/ass.v8n10p160

Wu, R, Kang, D., Chen, Y., & Chen, C. (2023). Assessing
academic impacts of machine learning applications on
a social science: Bibliometric evidence from
economics. Journal of Informetrics, 17(3), 101436.
https://doi.org/10.1016/].j0i.2023.101436

Whulansari, L., Ahmar, A. S., Rochmat, A., & Iskandar, A.
(2020). The most-cited articles in Data in Brief Journal:
A bibliometric analysis using Scopus data. Library
Philosophy  and  Practice, 2020, pp. 1-9.
https://digitalcommons.unl.edu/libphilprac/4566/

Xue, Y., & Lai, K. hung. (2023). Responsible shipping for
sustainable development: Adoption and performance
value. Transport Policy, 130(September 2022), pp. 89—
99. https://doi.org/10.1016/j.tranpol.2022.11.007

Yan, X. P., Wan, C. P., Zhang, D., & Yang, Z. L. (2017).
Safety management of waterway congestions under
dynamic risk conditions—A case study of the Yangtze


https://doi.org/10.31387/oscm0430280
https://doi.org/10.1111/ropr.12560
https://doi.org/10.1016/j.ijtst.2020.05.002
https://doi.org/10.1016/j.ijtst.2020.05.002
https://doi.org/10.31387/oscm0480333
https://doi.org/10.31387/oscm0480333
https://doi.org/10.1016/j.joitmc.2024.100374
https://doi.org/10.1016/j.scitotenv.2022.161075
https://doi.org/10.1016/j.scitotenv.2022.161075
https://doi.org/10.1016/j.biocon.2017.02.008
https://doi.org/10.1016/j.biocon.2017.02.008
https://doi.org/10.3390/su18042051
https://doi.org/10.7480/spool.2021.3.6215
https://doi.org/10.24875/CIRU.24000212
https://doi.org/10.24875/CIRU.24000212
https://doi.org/10.1016/j.jclepro.2021.126301
https://doi.org/10.21463/jmic.2023.12.3.13
https://doi.org/10.3390/su16052136
https://doi.org/10.1016/j.eastsj.2025.100159
https://doi.org/10.1016/j.eastsj.2025.100159
https://doi.org/10.3390/su16031152
https://doi.org/10.3390/su16031152
https://doi.org/10.31387/oscm0470320
https://doi.org/10.1016/j.jtrangeo.2018.04.011
https://doi.org/10.1177/0007650318816522
https://doi.org/10.1177/0007650318816522
https://doi.org/10.5539/ass.v8n10p160
https://doi.org/10.1016/j.joi.2023.101436
https://digitalcommons.unl.edu/libphilprac/4566/
https://doi.org/10.1016/j.tranpol.2022.11.007

Malisan et al.: Enhancing Management of Safety and Sustainable Inland Waterway Transport: A Case Study of Kalimantan Rivers...

Operations and Supply Chain Management 19(3) 485-505 © 2026

505

River. Applied Soft Computing Journal, 59, pp. 115—
128. https://doi.org/10.1016/j.as0c.2017.05.053

Yang, L., Zhang, H., Shen, H., Huang, X., Zhou, X., Rong,
G., & Shao, D. (2021). Quality Assessment in
Systematic ~ Literature  Reviews: A Software
Engineering Perspective. Information and Software
Technology, 130(106397). https://doi.org/10.1016/
j-infsof.2020.106397

Yang, Z. Y., & Yang, L. L. (2025). Bibliometric
characteristics of retracted publications in pediatrics
research: a systematic review. Science Editing, 12(1),
pp- 4—11. https://doi.org/10.6087/kcse.351

Yin, J., Khan, R. U., Asad, M., Wang, X., & Yang, Z. (2026).
A latent risk factor analysis guiding policy
interventions for inland maritime safety. Transport
Policy, 180(February), 104057. https://doi.org/
10.1016/j.tranpol.2026.104057

Yudhistira, M. H., & Sofiyandi, Y. (2018). Seaport status,
port access, and regional economic development in
Indonesia. Maritime Economics and Logistics, 20(4),
pp. 549-568. https://doi.org/10.1057/s41278-017-
0089-1

Zikargae, M. H., Woldearegay, A. G., & Skjerdal, T. (2022).
Assessing the roles of stakeholders in community
projects on environmental security and livelihood of
impoverished rural society: A nongovernmental
organization implementation strategy in focus. Heliyon,
8(10), e10987. https://doi.org/10.1016/j.heliyon.2022.
¢10987

Zhu, Q., Xi, Y., Weng, J., Han, B., Hu, S., Ge, Y.-E. (2024).
Intelligent ship collision avoidance in maritime field: A
bibliometric and systematic review, Expert Systems
with  Applications,  Part A,  252(124148),
https://doi.org/10.1016/j.eswa.2024.124148

Johny Malisan is a principal researcher at the National Research and Innovation Agency of Indonesia. He completed a
Doctor's degree in transportation engineering (2013) at Hasanuddin University, Indonesia. He received his master’s degree in
port and coastal engineering from Le Havre University in France. His research interests include maritime transport safety,
container shipping, port management, and sustainable operation strategy. The results of previous studies have been published
in journals such as Transportation Research Interdisciplinary Perspective, Sustainability, Infrastructures, Journal of
Infrastructure Policy and Development.

Feronika Sekar Puriningsih is a researcher of maritime transportation technology at the National Research and Innovation
Agency of Indonesia. She received her master’s degree in transport management from the Transportation and Logistics
Institute in Indonesia and is now pursuing her Doctoral degree in Transportation at Hasanuddin University. Her area of research
interest is transportation safety, maritime infrastructure, emissions, and shipping. She has published her studies in international
journals, including Australian Journal of Maritime & Ocean Affairs, Journal of Infrastructure Policy and Development, and
the International Journal on Marine Navigation and Safety of Sea Transportation.

Edward Marpaung is a principal researcher of transportation and regional development. He is now pursuing his Doctoral
degree in Regional Transportation Development at Hasanuddin University, Indonesia. His area of research interest is shipping,
transportation economics, and regional development. Mr. Edward has published his studies in international journals including
Sustainability, Transportation Research Interdisciplinary Perspective, and Economies.

Grace Aloina is a researcher of transportation in the Research Center for Economic of Industry Services and Trade of the
National Research and Innovation Agency of Indonesia. She received PhD (2023) in Taiwan. Before, she completed her
master’s degree in industrial engineering at Bandung Institute of Technology, Indonesia. Her research interests are
transportation and logistics services.

Priyambodo is a principal researcher in transportation at Regional Research and Innovation Agency of Indonesia. He received
his master’s degree in port management from Rijks Universiteit Centrum Antwerpen, Belgium, and 1'Université de Nantes,
France. His area of research interest is transportation management and logistics. He has written several books on transportation
and published research results in Transaction on Maritime Science, Scientific World Journal, etc.

Dedy Arianto is a principal researcher of transportation economics and engineering. He is now pursuing his Doctoral degree
in Regional Transportation Development at Hasanuddin University. His area of research interest is transportation economics,
safety, and sustainability. He published his studies in international journals, including Sustainability and Transportation
Research Interdisciplinary Perspective.

Agah Muhammad Mulyadi obtained his doctoral degree at Parahyangan Catholic University, and now works as a researcher
at Regional Planning, Research, and Innovation Agency of Cimahi City of Indonesia. His area of research interest is transport
engineering, road engineering, and logistics.


https://doi.org/10.1016/j.asoc.2017.05.053
https://doi.org/10.1016/j.infsof.2020.106397
https://doi.org/10.1016/j.infsof.2020.106397
https://doi.org/10.6087/kcse.351
https://doi.org/10.1016/j.tranpol.2026.104057
https://doi.org/10.1016/j.tranpol.2026.104057
https://doi.org/10.1057/s41278-017-0089-1
https://doi.org/10.1057/s41278-017-0089-1
https://doi.org/10.1016/j.heliyon.2022.e10987
https://doi.org/10.1016/j.heliyon.2022.e10987
https://doi.org/10.1016/j.eswa.2024.124148

