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ABSTRACT

The growth of logistics activities increases the use of different modes of transport, potentially creating various
levels of externalities in the transport system. Therefore, freight transport is a significant concern in many
countries, including the European Union, New Zealand, South Africa, and Indonesia. This paper presents a
systematic literature review of modal shift in Short-Sea Shipping (SSS), focusing on mode-choice
methodologies and descriptive analyses relevant to Indonesia. It identifies key attributes influencing transport
mode selection from the perspectives of shipping companies, shippers, and authorities. These attributes fall
into observable and unobservable categories, with shippers playing the most influential role due to their high
interest, power, and the number of relevant factors. The findings provide a foundation for further research on
freight transport mode selection.
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1. INTRODUCTION

For a long time, one aspect of logistics carried out
by shipping companies has been the movement of
commodities. However, physical distribution has
been recognised as essential to the economies of
nations and companies (Singh et al., 2018) and as a
crucial component of supply chain competitiveness
(Lagoudis et al, 2006). A nation's economic
development is highly dependent on its ability to
move products, which directly affects the availability
of goods and their market prices (Arencibia et al.,
2015). A practical and reliable system for
transporting goods has a significant impact on a
nation's economic expansion and development.
(Samimi et al., 2011). Global freight logistics require
numerous logistics hubs and collaborative planning
among various stakeholders (Carlan et al., 2016). On
the other hand, a significant increase in freight
transport has a negative environmental impact.

The transport industry is expanding the fastest.
Encouragement to shift to short-sea shipping (SSS), a
more carbon-efficient mode of transportation, could
help meet this goal. By adopting SSS, it is anticipated
that the carbon emissions of the rapidly expanding
transport industry and road accidents can be
reduced. This aligns with efforts to achieve
environmental sustainability and mitigate the
negative impacts of climate change. (Santos & Soares,
2016). Compared to traditional coastal shipping, SSS
is a concept that closely connects land, sea, and air
transport. It first appeared in Europe in the 1900s. SSS
entails a sophisticated shipping-focused transport
network that boosts the logistics sector's added
value. It refers to an eco-friendly and effective
integrated transportation system or logistics (Seo et
al., 2012).

SSS encompasses both domestic and international
maritime transport, including feeder services along
the coasts, to and from islands, rivers, and lakes
(Russo et al., 2016). When analysing SSS as a
substitute for motorways, it is essential to consider
that it can operate in three distinct contexts:
interurban, regional, and international (Paixdo
Casaca & Marlow, 2005). 80% of global trade volume
is transported by sea (Development, 2015), with dry
and liquid bulk accounting for the majority of cargo
(60.3% in 2014) (Paixdo Casaca & Marlow, 2005). The
role of maritime transport in domestic freight
logistics remains unclear, as door-to-door water
transport is rarely feasible without support from rail
or road modes (Casaca et al., 2017).

Compared to other modes of transportation (such
as trucks, trains, and planes), shipping is the
preferred mode for North Korea because it reduces

private-level contact between citizens of the two
Koreas. (Kim Y., 1998). Since 2005, the volume of
shipping trade and the number of ships operating
between the two Koreas have increased significantly.
The "North-South Shipping Agreement," based on
active exchanges between the two Koreas, is driving
this growth in trade volume. (Lee et al., 2020). Due to
extended periods spent at the port and unjustifiable
delays, it was observed that the SSS moved more
slowly than the road. (Paixdo Casaca & Marlow,
2005); (Papadimitriou, 2001); (Strandenes & Marlow,
2000).

In 2007, road freight comprised 45.6% of all
European cargo (measured in tonne-kilometers). 2.9
percentage points more than in 1998. In the
meantime, the sea's share decreased by 0.3
percentage points (Feo et al., 2011).

In the US, trucks are the most productive mode of
freight transportation, accounting for 69% of total
national tonnage in 2007 (Transportation, 2010).
Based on estimates, the Southern Africa
Development Community (SADC) region's regional
ports would handle 500 million tonnes of cargo by
2027, up from 92 million tonnes in 2009 (SADC, n.d.).
Considering the preferences and demands of the
customers it serves is crucial to the success of a
transport service, especially if those needs vary and
evolve. (Khakdaman et al., 2020).

Choosing a mode of transportation to provide
unimodal or multimodal/intermodal services
involves a complex decision-making process, as well
as qualitative and quantitative service attributes.
(Paixdo Casaca & Marlow, 2005). The most crucial
aspect of decision-making is selecting the
appropriate mode of transportation. Therefore, an in-
depth understanding of the variables that control
these decisions is essential for assessing goods
transport policy. (Arencibia et al., 2015). Some agents
participating in the logistics chain typically make
decisions about goods travel, including the
shipper/recipient, the expedition business, and the
transportation provider. In the context of goods
transportation, multiple agents typically make
decisions. All parties involved in the transportation
chain are generally involved, including shippers,
recipients, shipping companies, and logistics and
transportation providers. Decision-makers are
people or organisations that weigh the trade-offs
among characteristics when determining the value of
a given choice (Romaén et al., 2016).

It found that, while the expedition firm often
plays a consultative role and the cargo owner makes
most of the mode choice decisions in SADC, the
expedition company still makes about 20% of the
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decisions (Konstantinus & Zuidgeest, 2019). The
intermodal transportation network serves as the
basis for route selection for intermodal operators,
such as shippers, carriers, and terminal operators,
who often construct their service offerings in
accordance with dynamic resource allocation laws
(such as those governing air and sea resources)
(Wang & Meng, 2017); (Wang et al., 2017). When
making modal decisions, shippers will take into
account modal attributes, shipping characteristics,
and their decision-making characteristics when
presented with highways and hypothetical SSS
alternatives. (Konstantinus et al.,, 2020). (Brooks &
Trifts, 2008) Canadian shippers were prepared to
explore maritime options due to their frustration
with land-based traffic. Short sea shipping (SSS),
either in addition to or instead of roadways, might
address current transportation issues and meet
development requirements. (Konstantinus, A., 2019).
Further socioeconomic benefits from developing SSS
in SADC could include reduced traffic accidents,
increased energy efficiency, and the connection of
isolated and peripheral communities without
significant infrastructure investment. (Rennie, 2002);
(NDoT, 2011); (Ombo, 2012); (Konstantinus et al.,
2019).

Since the intended mode shift has yet to take
place, it is evident that the SSS cannot supply the
demand for goods transportation. To develop this
new type of intermodal service, a comprehensive
understanding of the variables influencing modal
choice, the demand for freight transport, and the
barriers hindering conventional short-haul ocean
shipping services from realizing their full potential is
necessary. (Feo et al., 2011). Most SADC ports need
greater efficiency, which is the main obstacle to SSS
development. This indicates that, for long-distance
road transit across SADC routes, the quality of
accessibility via SSS remains worse. (Konstantinus et
al., 2020). However, a key competitive advantage of
SSS is its ability to offer freight rates that are highly
competitive with road and rail, thanks to scale and
density savings. (Konstantinus et al., 2019).

Cargo interests have reviewed their mode choices
in response to US highway congestion. (Bendall &
Brooks, 2011). Due to the need for further study in the
freight transport sector, most studies focus on actual
demand rather than the variables that influence it.
This is because freight transport is much more
complex and heterogeneous than passenger
transport, and there are also negative externalities
associated with goods transportation, especially road
transport, as well as limited availability of
appropriate data. (Arencibia et al., 2015). The modal

shift has piqued the attention of many researchers,
with most of them focusing on shifting away from
road transport, as indicated by (Raza et al., 2020).
Research has been conducted on the modal shift from
land to short-sea shipping (SSS). In contrast to earlier
studies, this study adds value and provides
opportunities for future research on decision-makers'
perspectives when choosing between road and SSS
transit for freight transportation.

This study aims to understand previous research
findings on the influencing factors of observable and
unobservable variables in SSS mode choice,
examining different multi-agent perspectives
(shipper, operator/shipping company, and
authorities) using Systematic Literature Review
(SLR) techniques. The term "multi-agent" refers to the
various stakeholders involved in the decision-
making process regarding the choice of short-sea
shipping (SSS) as a mode of transportation. The scope
of "multi-agent" in this study includes:

1. Shippers: Individuals or companies that
require the transportation of goods. Their
perspective is crucial as they are the primary
clients of shipping services, and their
preferences and requirements significantly
influence the choice of transportation mode.
(Konstantinus, 2021)

2. Operators/Shipping ~ Companies:  These
entities are responsible for providing the
shipping  services. = Their = operational
capabilities, cost structures, and service
offerings play a vital role in determining the
attractiveness and feasibility of SSS as a
transportation option (Paixdo Casaca &
Marlow, 2005).

3. Authorities: This includes governmental and
regulatory bodies that establish the legal and
regulatory framework within which shipping
operations occur. Their policies and
regulations can significantly impact the
viability and attractiveness of SSS, through
measures such as subsidies, environmental
regulations, and infrastructure development
(Perakis & Denisis, 2008).

The inclusion of these multi-agent perspectives is
essential because each group has distinct interests,
priorities, and influences on the decision-making
process. By examining the interplay between these
perspectives, the study aims to provide a
comprehensive understanding of the factors
influencing SSS choice, thereby facilitating more
informed and adequate decision-making in the
transport industry.

In this study, the results are viewed from several
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perspectives, and they also reveal that factors can be
distinguished based on both observable and
unobservable variables. Observable variables are
those that can be measured or observed directly
through instruments or data-collection methods,
such as surveys, interviews, or experiments
(Wooldridge, 2016). At the same time, unobservable
variables are those that cannot be measured directly
but can be estimated or inferred from observed
indicators (Hair et al., 2010).

The SLR technique is a method to find, select,
analyse, and compile relevant articles on a given
subject, using the (SLR) technique (Pace et al., 2011).
The methods used to identify the literature for our
evaluation are outlined in Section 2, with
descriptions based on the research categories
outlined in Section 3. In Section 4, the study's
conclusion provides an overview of the results and
offers recommendations for further research.

2. METHOD

One of the most essential steps in the planning
stage of our research is finding suitable keywords for
a literature search. A literature review provides a
comprehensive compilation and assessment of the
literature on a particular subject. (Davarzani et al,,
2016) It is followed by providing an appropriate
framework for using keywords in a literature search.
In this study, the author recognizes the importance of
selecting relevant keywords for conducting a
literature search. As mentioned, the author has
identified a set of keywords to search for related
articles over the past 20 years. These keywords have
been carefully chosen for their relevance to the
research topic and their potential to yield
comprehensive results in the literature review. The
specific keywords the author intends to use include

(Short Sea Shipping, Freight Transport, Mode
Choice).

In our context, the term "non-evidence" refers to
information or claims that lack empirical support or
verifiable data. This distinction is crucial to ensure
that our literature review is based on reliable sources.
We will ensure our review focuses on studies that
meet the eligibility criteria outlined in our
methodology, including relevance, quality, and
recency. The eligibility criteria for selecting articles in
our literature review will include Relevance: Articles
must be directly related to the research question or
topic of interest. Quality: Only studies published in
reputable journals and employing sound
methodology will be considered. Recency:
Prioritizing newer studies to reflect the current state
of knowledge in the field. The author acknowledges
that certain information may be classified as non-
evidence for various reasons, such as the lack of
empirical data supporting claims, reliance on
anecdotal evidence or personal accounts, theoretical
statements not yet supported by clear research with
authentic evidence, and outdated information that
does not reflect contemporary practices or
knowledge.

3. DATA SOURCE

This systematic literature analysis aims to use the
PRISMA protocol (Moher et al.,, 2009). This study
aims to understand the findings of previous research
by examining the interplay of several elements that
influence the decision on the mode of freight
transport, and to highlight significant aspects that
must be considered in transforming the global freight
transportation system through various modes as
shown figure 1. system through various modes, as
shown in

Figure 1. PRISMA 4 phase protocol flow diagram

SCIENTIFIC CULTURE, Vol. 12, No 2.1, (2026), pp. 5624-5639



5628

ADITYA MUTIARA DEWI et el

#Record identified through
database : Google Scholar
Year : 2000 - 2023
n=72

Identification

#Record after duplicates removed
n=63

h 2

Screening

#Record screened
n=63

#Full text articles accessed for eligibility
n=34

#Records excluded based on the tittle and abstract due
to non evidence
n= 29

#Full text articles excluded
(limited of sample size, irrelevant to the research topic

topic, not providing sufficient data for analysis)

n=5

Eligibility

v

#Hand search reference list
n=29

#Studies included in evidence synthesis
n=29

Included

Source: Author.

As shown in Figure 1, a total of 29 articles that met
all eligibility criteria were included in the evidence
synthesis across all processes. The discussion of Short
Sea Shipping (SSS) falls within a multidisciplinary
area, categorized by fields of study, namely
transportation journals (International Journal of
Shipping and Transport Logistics, Journal of
International Logistics and Trade, Journal of
Transport Economics and Policy, Journal of
Transport Geography, Maritime Transport Research,
Transport), business journals (Maritime Business
Review, Maritime Policy and Management, Research
in Transportation Business & Management

Sustainability), environmental journals (Coastal
Management, Transport and Sustainability,
Sustainability),  logistics  journals  (Maritime
Economics & Logistics, Expert Systems with

Applications, The Asian Journal of Shipping and
Logistics), and policy journals (Case Studies on
Transport Policy, Transport Policy). This emphasizes
that SSS is a multidisciplinary topic that requires
approaches from various perspectives to fully
understand its implications and benefits in the
context of modern transportation. This screening
process aims to ensure that only relevant and high-
quality articles are included in the literature review.
By excluding articles that do not meet the criteria,
authors can ensure that the resulting evidence
synthesis is valid and reliable.

4. RESULT AND DISCUSSION

The data gathered from SLR analysis is reviewed
to map the chosen literature in descriptive analysis
and gain insight into the ideas the articles focus on.

Content Analysis

Based on the subjects and issues covered in the
literature study, research categories have been
developed, primarily focusing on the factors
influencing mode choice from three perspectives. In
contrast to the research conducted by (Raza et al.,
2020), although they also conducted SLR on SSS with
the problem categories discussed from a multi-agent
perspective, they did not explicitly discuss the factors
that influence each of them. Three perspectives are
used to identify and categorise factors that affect
SSS's competitiveness and selection over alternative
modes, namely:
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a.  Attributes Influencing the Preference on Short Sea Shipping based on shippers’ perspective

Atribute Influencing the Preference
on Short Sea Shipping based on
perspective

shippers’

A¥IS TITLE

Figure 2. Observable and unobservable variable on shippers perspective

Legend :

Based on Figure 2, the attributes are divided into
two types: observable and unobservable ones. The
most common observable attributes are cost and
time, which are adopted by 15 and 13 studies,
respectively, demonstrating that shipping costs and
delivery time are critical considerations for
companies. Cost refers to the total expenditures
required to transport goods, including shipping fees,
insurance, and other additional costs. Due to the
comparatively high cost of transporting goods, a 10%
reduction in both the cost and transit time of
commodities is required when moving from land to
sea (Balau, 2009). Transportation rates, customs and
licence fees, port and dock fees, cargo handling, and
other expenses associated with moving products
from point of origin to destination are all considered

Observable Attribute
Unobservable Attribute.

part of the costs associated with obtaining
transportation services dock fees, cargo handling,
and other costs related to transporting goods from
one place to another (Rodrigue, 2017). High costs can
be a barrier to companies when selecting specific
shipping methods, thereby affecting pricing
strategies and market competitiveness. An increase
in transportation costs of 1% can reduce the
possibility of choosing between modes by up to
6.27% (Roman et al., 2016).

On the other hand, time refers to the duration
required to complete the shipping process, which is
often a primary consideration for customers. In an
increasingly fast-paced business world, short
delivery times can provide a significant competitive
advantage. Customers tend to prefer service
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providers that can guarantee timely delivery,
especially for time-sensitive goods. Therefore,
companies must find a balance between cost and
time to meet customer expectations while
maintaining operational efficiency and profitability.
The two factors are interconnected: reducing
delivery time often incurs additional costs, and
decisions made in one aspect can affect the other.
"Transport time" in a door-to-door transportation
system is the time required to deliver a shipment
from the origin to the destination. Since transit time
and distance are correlated, time tends to shorten as
distance increases, and vice versa.

Additionally, the attributes of frequency, delay,
and cargo information also receive significant
attention, emphasizing the importance of damage,
loss and distance in goods delivery. Frequency
indicates how often a service is available, and delay
measures the additional time needed to complete the
service. When the number of weekly departures for
sea transport modes increases, the probability of
selecting this alternative among other modes changes
to 2.515% (Feo et al., 2011). Service frequency can be
increased by encouraging SSS to carry larger freight
volumes, thereby making vessels more profitable
and enabling more regular services (Konstantinus et
al., 2020). (Puckett et al., 2011); (Brooks & Trifts, 2008)
shows that frequency 1is a crucial service
characteristic in studies on mode transport
preference and, additionally, in studies involving
SSS.

In the context of research, unforeseen delays in
modes of transport at border crossings and cargo
transhipment locations are referred to as delays or
extended delays (Konstantinus et al., 2020). In terms
of freight distance, (Brooks & Trifts, 2008) discovered
that, in certain situations, trucking and shipping may
compete in corridors of fewer than 1,000 nautical
miles; land transit times are longer due to the
physical network structure and congestion being a
problem. On shorter routes (less than 750 km of
road), trucks are preferred for carrying cargo. In
comparison, the sea receives a substantial amount of
business on longer routes (more than 1,000 nautical
miles), particularly during periods of low traffic,
such as train competition (Bendall & Brooks, 2011).
Moreover, the majority of shippers prefer using SSS
for longer routes, enabling the utilisation of the
fundamental benefits of shipping to realise economic
scale and distance (Konstantinus et al., 2020).

Different from observable variables in mode
selection, reliability, characteristic of company,
perceived quality are included in unobservable
variables, they also related to service performance

but differ in focus: reliability emphasizes
consistency, while the characteristic of company
encompasses the attributes and reputation of the
shipping company, which significantly influences
customer trust in the services provided. In
marketing, perceived quality and perceived value are
crucial concepts. Perceived quality refers to the
assessment of a product's quality based on
measurable attributes, such as durability. Perceived
value, on the other hand, reflects the benefits
consumers associate with a product relative to its
costs, including emotional and social factors.
Understanding these differences enables companies
to create effective marketing strategies, enhance
customer satisfaction, and foster brand loyalty,
making it essential for businesses to focus on both
perceived value and quality to meet consumer
expectations. Perceived value is a key strategic
determinant of business success (Park et al., 2004)
(Gil-Saura et al., 2010), and is an essential factor for
industrial and individual customer purchase
decisions.

Due to their flexibility, LSP (Logistic Service
Provider) can respond to changes in demand and
resource/network availability by deciding in real
time to switch between different transportation
modes and routes (Khakdaman et al, 2020).
Flexibility is defined as a logistics system's capacity
to adjust service elements at any time, both before
and after freight or commodities arrive at their
destination, in response to the receiver's company
requirements.  This can involve altering the
destinations, extending or shortening the transit
duration, combining or dividing the delivery
quantities, and furthermore (Khakdaman et al,
2020).

To ensure total control over the goods' delivery,
the shipper decides on each aspect of their
transportation, Shippers refer to individuals or
entities responsible for transporting goods from one
location to another. In the context of logistics and
transportation, shippers can include manufacturers,
distributors, or retailers who have goods to deliver to
customers or business partners. They play a crucial
role in the supply chain, as the decisions made by
shippers regarding shipping methods, transportation
selection, and logistical arrangements can
significantly impact efficiency. Shippers must also
consider various factors, such as the type of goods
being shipped, applicable regulations, and customer
requirements, to ensure that shipments are carried
out safely and on time. Thus, shippers play a key role
in ensuring the smooth flow of goods within the
global trade system.
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Shippers and freight forwarders are examples of
logistics stakeholders who may consider a variety of
criteria (factors) simultaneously. Many
characteristics, or subfactors, make up a criterion
(Chen et al., 2017). One of the significant factors in
influencing how a mode choice decision turns out is

perception (Bendall & Brooks, 2011). Alternative
variables yield different assessments depending on
the alternatives considered, also referred to as
perceptions (Birke et al., 2015), or, in this case, as
unobservable variables, requiring specific alternative
estimators for measurement.

b.  Attributes Influencing the Preference on Short Sea Shipping based on Operators/shipping company’s

perspectives.

Atribute Influencing the Preference on Short
6 Sea Shipping
based on operators/shipping company
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Figure 3. Observable and unobservable variable on operator perspective
Legend :
Observable Attribute

Unobservable Attribute

Based on Figure 3, the primary factors are cost &
rates in 5 articles, travel & transit time in 4 articles,
and also ship characteristics in 3 articles. From the
perspective of operators or shipping companies,
several important factors influence their decisions
and operational strategies. First, cost efficiency is a
primary concern, as companies must balance
shipping costs with prices acceptable to customers.
(Brooks & Trifts, 2008) explore the benefits needed to

encourage modal shift to SSS; they identified that
price was more important than transit time required
to switch from trucking to SSS. Companies may
prioritize modes of transport that offer cost efficiency
while meeting the demands of their customer base.
Transport mode selection is the result of a series of
interactions including transportation characteristics,
logistics characteristics, and product characteristics
(Kim et al., 2014). Furthermore, shipping companies
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must consider risk management, including the
potential for damage or loss of goods, which can
impact their reputation and profitability. Therefore,
shipping operators must integrate these various
factors into their strategies to achieve competitive
advantage and ensure customer satisfaction in an
increasingly complex business environment. Rather
than focusing solely on the operational efficiency of a
single port, greater emphasis should be placed on
connectivity between multiple ports. It may also be
essential to consider related cross-border issues.

More in-depth data is provided by (Ramanathan,
2013)'s research to assist port managers and
policymakers in their decision-making. The variety
of these connections is indicated by the capacity and
frequency of ship slots (Martinez-Moya & Feo-
Valero, 2020). By making it easier for exporting
businesses to reach foreign markets, the employment
of larger vessels on some routes at the same
frequency levels will increase connectivity (Zhang et
al.). Research conducted by (Martinez-Moya & Feo-
Valero, 2020) gives legislators and port managers
more precise information to assist in their decision-
making. When deciding whether to use a port for
export operations, corporations often consider the
availability of shipping services. The exporter is
likely to make higher profits the more shipping
providers they connect with a specific market. By
providing companies involved in import and export
greater freedom to organize and handle their
shipments, increased frequency directly enhances
connectivity (Martinez-Moya & Feo-Valero, 2020).
Like in Hong Kong, Stakeholders are satisfied with
infrastructure and connectivity, as well as well-
developed custom laws and government policies
(Chen et al., 2017).

Income is a critical factor in the company's
selection of transport mode. Higher income levels
often correlate with increased demand for goods and
services, which can drive higher shipping volumes.
For instance, businesses operating in higher-income
regions might opt for faster shipping methods to

ensure timely delivery, thereby enhancing customer
satisfaction and loyalty. Shipping companies must
assess how income levels affect consumer behavior
and adjust their operational strategies accordingly.
This could involve selecting routes or modes that
align with the purchasing power of target markets.

Road safety is another significant consideration
for operators when choosing transportation modes.
The risk of accidents or delays due to unsafe road
conditions can impact not only the reliability of
service but also the overall cost associated with
transporting goods. Companies need to evaluate
road safety data when planning logistics operations.
A safer route may be prioritized even if it incurs
slightly higher costs, as it reduces potential liabilities
arising from accidents or cargo damage.

The availability of alternative ports plays a vital
role in enhancing supply chain connectivity and
flexibility. When primary ports face congestion or
operational challenges, access to alternative ports
enables shipping companies to maintain service
continuity. When deciding where to ship goods,
operators should consider factors such as port
capacity, infrastructure quality, and customs
efficiency at alternative ports. This strategic approach
helps mitigate the risks of relying solely on a single
port. In this discussion, it is evident that observable
factors have a greater impact on decision-making
from the operators' perspective.

In contrast to the other two perspectives, from an
authority perspective it is constrained regarding
unobservable factors. In the SLR results, only one
attribute was identified as related to the authority
perspective. Competition in alternative modes refers
to competition between different types or modes of
transportation (e.g., land vs. sea, land vs. air) that
provide alternative ways to meet the same travel
demand. This concept is crucial in transportation
planning, economics, and policy because it helps
decision-makers  understand decision maker
perception and plan infrastructure accordingly.

c.  Attributes Influencing the Preference on Short Sea Shipping based on Authorities' Perspectives.
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Atribute Influencing the Preference on Short Sea Shipping
based on authorities perspective
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Figure 4. Observable and unobservable variable on authorities perspective
Legend :
Observable Attribute
Unobservable Attribute

Based on Figure 4, the primary factors in
observable variables are port access and
infrastructure. The authority's perspective is taken
into consideration in research by (Bendall & Brooks,
2011) if they decide to support the shift from land to
coastal shipping as a way to promote domestic
industry, improve the transportation sector's
greenhouse gas efficiency, or both. To determine the
essential elements required to promote the shift to
short-haul maritime operations, a modal-choice
analysis of cargo importance is needed.

The availability of ports to support short-distance
marine activities is essential to the success of coastal
shipping operations. Regulation is the primary
barrier to the growth of the American Maritime
Highway, according to studies of the short-sea
market in the United States (Brooks & Frost, 2009).
Europe, for instance, benefits from a short and active
maritime industry due to its strictly open cabotage
system. Short-sea market in Europe indicated that the
conditions of the cabotage regime significantly
influenced the development of short-sea services.

In addition to observable factors, unobservable
factors were found to have a greater influence on

freight transport mode choice from the authorities'
perspective. In addition to enabling ship operators to
access longer routes, the EU's liberalisation of the
cabotage market has also expanded the areas where
short-haul marine services can operate. An
exploratory analysis of the business players who
have started research, provided incentives, and taken
other steps to promote the preservation of this capital
is presented in (Gonzalez-Aregall et al., 2021). This
study also describes how various port management
systems in Europe affect the implementation of port-
related environmental programme decisions to
optimise land traffic distribution through modal
shifts. Since there are now no European port laws
governing market regulation, the involvement of
port authorities is crucial to maintaining regional
cohesion. Short programme (modelled after Europe's
Marco Polo programme to support new businesses or
promote capital flow). The five Marco Polo
programmes focused on promoting the development
of new short-haul maritime services and on
relocating freight transport from the road network.
The European Commission has also acknowledged
that a modal shift will only occur with promotional
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programmes to encourage the change (Brooks &
Frost, 2009). As a result, there are now corridors long
enough for SSS to compete with land-based options.
To manage environmental challenges associated
with transporting commodities to and from ports,
each port authority has its own governance structure
and programmes (typically going beyond basic
standards) (Gonzalez-Aregall et al., 2021).

Many countries protect their shipping industries
through cabotage laws because they consider the
marine sector crucial to their economies and, in some
cases, their national security (Lewarn & Francis,
2009). The lack of long-term maritime promotion,
taxation (unequal treatment between time charters
and bareboat or demise charters, the latter of which
are subject to royalties that undercut tax), and
employment rules appear to be the current obstacles
to the development of SSS in Australia. In many
nations, policymakers not only take Short Sea
Shipping (SSS) for granted (Rowlinsom & Wixey,
2002), but the shipping industry also pays little
attention to it. (Everard and Boyle, 1995) Claimed
that the industry's lack of visibility derived from
coastal shipping operators' incapacity to market their
services fifteen years ago efficiently.

While Macintosh (2007) shows that coastal
shipping is more energy-efficient than other options
for transporting one tonne of cargo over a kilometre,
short-haul shipping alternatives seem to receive less
attention, except for small-scale shipping. Several
barriers and challenges, including operational rules
and regulations, government planning, customs
concerns, and stakeholder execution of policies. Still,
influences the choice of air or sea transportation.
(Chen et al., 2017). The Hong Kong government has
prioritised airport expansion while providing ports,
such as implementing the DTL policy, with less
attention.

Seaports in Hong Kong have demonstrated a
different determination to preserve their position
and competitiveness than seaports in Mainland
China, which are progressively developing with
modern facilities and technology. Such a
development deficiency will create problems and
obstacles for shippers and 3PLs in fully utilising the
regulations. Operators and third-party logistics
providers require assistance in managing freight due
to inadequate infrastructure and unclear cargo
information. Taiwanese ports are viewed with
concern by carriers and 3PLs due to their frequent
insensitivity = to  handling and  operational
modifications.

To improve the competitiveness of logistics ports,
the government must provide an open legal and

financial system, a fair and transparent market, and
greater business opportunities. Governments should
be aware that modernising current infrastructure and
streamlining relevant rules are crucial to enabling
one-stop hub services. (Chen et al., 2017). To create
efficient, competitive port systems and enhance land
connections, port managers and policymakers
worldwide are investing in port infrastructure.
(Wang et al., 2016); (Mohamed-Chérif & Ducruet,
2016); (Calatayud et al., 2017). To increase land
connectivity and expand their connections to
destination markets, port authorities strive to
maintain their attractiveness to shipping businesses.

Analysing the negative impacts of ship pollution,
creating a sustainable maritime transportation
system through relevant shipping policy laws, and
reducing ship sulphur emissions are all essential
steps in developing SSS. The three primary technical
methods for reducing sulphur emissions from ships
are using low-sulfur gasoline, installing scrubbers
aboard boats, and using LNG as ship fuel. (Chen, et
al., 2018)

5. CONCLUSION

SSS has benefits in several countries, including
reducing congestion in China, where air pollution
poses a significant threat to public health. It reduces
traffic accidents, increases energy efficiency, and
represents a sustainable transportation mode that
can facilitate inter-regional connectivity without
requiring  high  infrastructure  investments.
Additionally, SSS can offer very competitive
transport rates compared to road and rail transport.
Frooman (1999) found that stakeholders can
influence decision-makers both directly and
indirectly. Although many stakeholders may claim
involvement in the decision-making process, only
those with the capacity to influence decision-makers'
objectives should be prioritized for involvement.

This study aims to understand previous research
findings on the influencing factors of observable and

unobservable variables in SSS mode choice,
examining different multi-agent perspectives
(shipper, operator/shipping company, and

authorities) using Systematic Literature Review
(SLR) techniques. The research findings indicate that
the factors determining mode choice include both
observable and unobservable characteristics.
Observable variables are those that can be measured
or observed directly through instruments or data-
collection methods, such as surveys, interviews, or
experiments (Wooldridge, 2016). While
unobservable variables are those that cannot be
measured directly but can be estimated or inferred
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from observed indicators (Hair et al., 2010).

The findings of this study indicate that freight
mode choice decisions are influenced not only by
observable variables such as cost, time and service
frequency but also by unobservable factors that
capture user's perception transport services. From
the shippers perspective, observable variables such
as cost efficiency, time and frequency remain critical
determinants. However unobservable factors such as
reliability and characteristic of company show a
significant influence. The perspective of shippers has
been characterized by high interest and high power,
thus having the most significant influence in
decision-making. This is supported by numerous
attributes that can affect the selection of freight
transport modes; the greater the number of
attributes, the more significant the stakeholder
becomes. Therefore, it is essential to delve deeper
into the contributions and influences of each
stakeholder in future research.

For operators, the analysis shows that observable
variables have a stronger impact on decision-making,
especially factors related to cost & freight rates, travel
& transit time, and ship characteristics, Meanwhile,
only two unobservable variables were found to have
a measurable but relatively limited influence. This
indicates that operators tend to prioritize tangible,
performance-based attributes in evaluating service

competitiveness. From the authoritys perspective,
observable factors, including port access,
infrastructure quality and intermodal connectivity
play a crucial role in shaping policy direction.
Unobservable factors such as government assistance,
port administrative procedures, and promotion of
Short Sea Shipping (SSS), demonstrate an even
stronger perception and strategic influence. These
unobservable factors highlight the importance of
institutional support, regulatory efficiency and
policy communication in encouraging modal shift.
Overall, integrating both  observable and
unobservable  variables  provides a  more
comprehensive understanding of freight mode
choice perceptions. This approach offers valuable
insight for developing a more efficient, reliable, and
user oriented maritime transport system.

The integration of observable and unobservable
factors allows decision-making models to move
beyond traditional cost-time trade-offs,
incorporating perceptual dimentions. This approach
not only improves quantitative accuracy but also
provides qualitative insight for designing more user-
centered, reliable and sustainable transport systems..
Therefore, it is essential to delve deeper into the
contributions and influences of each stakeholder in
future research.
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