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Abstract

Digitization has led maritime traffic management to update and improve their operation to
reduce the challenges caused by increased demand and busier ports. Due to technological
development, other domains, such as road traffic management, have made remarkable progress
in their traffic system. Maritime traffic management can improve its operation by learning the
best practices. The present study will explore the best practices and areas where maritime traffic

management can be improved.

The thesis conducted a case study by analysing the data from anonymous interviews. The
analysis was done to explore learning opportunities in maritime traffic management. The study
identified different interesting areas, such as different perspectives on the term Intelligent
transport system, adoption barriers for learning, and learning methods. The thesis contributes
to identifying similarities, comparisons, challenges, and solutions that can be helpful to have a

perspective on the current situation and limitations of the transportation system.
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1. Introduction

Managing traffic in maritime areas is challenging and crucial, particularly as the volume of
traffic increases. Over the past decade, a significant surge in global trade and demand has
resulted in a higher need for maritime transportation services. As a result, cargo ships and
tankers have become more extensive, and fleet capacity has increased to transport goods more
efficiently and quickly (Stopford, 2009); nevertheless, this growth also presents potential
challenges such as busier ports, including congestion, navigation safety concerns, and an
increased risk of collisions. (AAMAS'20, 2020).

These challenges increase costs, fuel consumption, and carbon emissions(Song & Panayides,
2012). According to the international transport forum, the capacity of ships has become less
effective due to congestion (Performance of Maritime Logistics, n.d.) Moreover, delay costs
due to congestion crossed 228 billion euros (EU Strategy,2020, n.d.). Effective traffic

management is important to mitigate maritime transportation costs and environmental impacts.

However, effective traffic management involves managing and monitoring vessel movements,
ensuring safe navigation, minimizing the risk of collisions or other accidents, managing cargo
flow, coordinating with other vessels, and ensuring compliance with international legislation
(Lind et al., 2016) (Singh et al., 2020). To establish an effective traffic management system,
valuable learnings needed to be gained from various transportation systems in the context of

intelligent transport systems.

The European Union is committed to creating a sustainable transport system that improves
traffic management and traffic flow by reducing waiting times and congestion in ports,
terminals, hubs, and transfer nodes. Regulations are needed to reduce congestion and waiting
time, which can lead to increased fuel consumption and emissions. (EU Strategy,2020, n.d.).
Considering this goal of the EU, ITS Norway has developed three strategic objectives, which
focus on industrialization, collaboration, and competence. 'I'TS Norway' is an active member
association that works strategically with ITS for all transport modes. ITS Norway aims to
ensure a more intelligent, sustainable, and safer transport system. ITS has several projects to
ensure more competent maritime traffic management. For example: To monitor and track, a
combination of AIS, radar, and Vessel traffic systems is implemented in the traffic

management system of Rotterdam Port. However, this thesis is aligned with the strategy of



industrialization, which focuses on providing sustainable multimodal, seamless, and holistic
ITS solutions. (ITS Strategy, n.d.).

While the road is advancing toward improved traffic management regarding congestion,
navigation, and safety, maritime still follows the traditional approach in this area (Van &
Praetorius, 2014). Moreover, a discussion with the managing director of ITS Norway shows
that the road sector is the segment where ITS has implemented most of its solutions. However,
when it comes to road transport modes, the notable advancement of ITS cannot be denied.
Considering the statement, maritime traffic management needs to increase the implementation
of ITS to increase the safety of navigation, avoid collisions and reduce congestion and focus
on acquiring the learnings from road traffic management. The ITS framework offers several
opportunities to optimize maritime operations and promote a seamless multimodal transport
network. (ITS NORWAY, 2011).

Previously, many articles were published on the intelligent system on Maritime and roads.
Different technologies adopted by maritime are analyzed in papers such as (Pietrzykowski
2010a), tools for extracting vessel traffic patterns in Taiwan (Chang et al., 2010), and wireless
vehicular networks (Coronado Mondragon et al., 2012). Different technologies adopted by road
and rail, such as various applications (Zear et al., 2016) and cloud-based traffic systems
(Ashokkumar et al., 2015), express the potential and benefits of implementing the ITS in the
different transportation systems. This literature agrees that it is working to ensure effective
traffic management regarding traffic control, navigation, prediction, and safety.

Although there are several research on the implementation of intelligent transport systems and
multimodal transportation systems, the application of different technologies of ITS, and their
potential benefits and advantages on different transportation systems, there are no research and
empirical study on the lessons learned from each other specifically on what maritime can learn

from other modes of transportation.

However, as these modes have similarities and transferability (check table 1), and it is possible
for maritime to learn from road traffic management to overcome the shortcomings
(Papadimitriou et al., 2020). The thesis searches for critical lessons possible to learn from road

modes to improve maritime traffic management within an Intelligent transport system.



1.1 Goal of the thesis

The thesis aims to investigate the learning opportunities of maritime transportation from road
modes of transportation within ITS, such as road, and rail transportation, to improve traffic
management. The thesis outcome aims to explore a better understanding of the challenges and
learning opportunities and recommend potential solutions to overcome challenges and

establish a way of learning.

The information presented in this thesis will benefit individuals involved in the maritime
industry. Port authorities can take advantage of new technologies while shipping companies
and ITS can make informed strategic decisions about collaboration and standardization.
Policymakers can also use this information to develop regulations that utilize ITS technologies
and practices to enhance traffic management. Considering the goal of the thesis, the following

research question is developed.
Research question

e What are the learning opportunities of the maritime transport system from the road
transport system for enhancing traffic management within the context of Intelligent

Transportation Systems (ITS)?
To answer this research question, three sub research questions are developed.
Sub research questions:

e What are the challenges of the road traffic management system within ITS?
e How were the challenges addressed?

e What are the barriers for maritime traffic management to adapt the lessons?

The research question investigates potential lessons maritime can adopt from the road. The
research question does not imply that road transport is better than maritime but aims to
identify the possible practices and strategies to adapt. Moreover, it is relevant to find out the
challenges faced by ground transportation and their actions to mitigate them to answer this
question. However, conditions like weather and regulations vary from one mode to another.
Considering that, it is crucial to find out the barriers faced by maritime to adapt the lesson.
Also, the sub-research question to identify barriers to adopting learning is answered because
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it is important to identify potential barriers to develop strategies for mitigating them to ensure

a smooth process of transferring knowledge.

The hurdles to answering these questions are the unavailability of updated data, information,
and academic literature on maritime traffic management within the context of ITS, limiting

the possibility of comparing them.

However, a comprehensive analysis of literature and opinions from industry experts provide

solutions to the challenges of answering these questions.
1.2 Thesis structure

This thesis contains seven chapters, starting with the introduction in Chapter 1. Chapter 2
reviews relevant literature to this thesis with keywords, definitions, summary, and theoretical
framework. In Chapter 3 research method is presented along with the method of data
collection. The result of the research is discussed in Chapter 4, followed by a discussion and
conclusion and a reference list in Chapters 5,6 & 7 accordingly. The chapters are divided into
sub-chapters according to the requirements.

2. Literature review

2.1 Goals for review

A literature search involves a methodical and comprehensive investigation of all published
literature to discover a diverse range of high-quality references pertinent to a particular topic
(Librarians, 2012). This literature review aims to investigate existing knowledge and the
current situation of different modes of transportation and understand the challenges of traffic
management in maritime and road in light of literature. The literature review intends to identify
how they address challenges and the extent of technology adoption rather than the
understanding of technology in relevant published literature. However, more elaboration on
different solutions to mitigate challenges is presented in the following chapters.

This literature review analyses existing literature to find definitions, similarities, and
differences between the different aspects of traffic management of different modes and

compares.
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The goal is to cover topics that answer the research questions and formulate a theoretical
framework. Overall, the goal is to cover topics that answer the research questions and formulate

theoretical framework.

2.2 Methods for finding and selecting literature:
For finding and searching literatures following stages were followed:
reading,

analysis and
summary

Specifying
search terms
and searching

databases

Background

reading and
analysis

Figure 1: Steps in searching literature (Author)

Background reading and analysis

Firstly, the topic is selected by conducting research on relevant textbooks and

websites, as well as seeking advice from an appropriate individual for the thesis.

Specifying search term

The research begins with a thorough background investigation of the topic. Then a
comprehensive set of keywords is developed, and an exhaustive search for pertinent
articles in top-tier databases such as Google Scholar, Scopus, ScienceDirect, and USN
Bibliotic is conducted. To ensure proper citation in the APA style, the thesis relies on

Zotero's highly efficient management capabilities for all source materials.

Keyword: Search term

Traffic management Traffic management systems,
effective traffic management in
transport, traffic management
definition, maritime traffic

management, road traffic
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Traffic management management, traffic management

in transport

Multimodal transport Intermodal transport

Transfer node Transfer hub in transportation,
hub to spoke, point to point,

transfer network

Learning Learning opportunity, cross
domain learning, multi domain
learning, multitask learning,

domain adaption

Barrier to adopt learning Adoption barrier, barrier for

learning

Table 1: Keyword and search term

Reading, analysis, and summary

After searching keywords in the databases, a thorough study was initiated by reading the

literature and finding the information to formulate the plot for the research problem. he

follo

wing topics were deemed relevant for investigation after reviewing the literature.

Traffic management in maritime and road.

Intelligent transport system

Integration of different transport modes

Learning across different domain

Areas that have learning opportunities for maritime

Barriers to adopting the learning.

The criterion for selection includes:

12

e Year range for selecting literature are not considered as the literature is required
fundamental theories, but the literature ranging from 2010-2023 are prioritized.
e The articles selected includes learning within other domain of transport
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e All articles chosen are focused on traffic management and learning rather than
the technology tested and used.
e To ensure that important findings don’t get skipped, thorough analysis of full

body of literatures is conducted.

However, the literature review is done by following a narrative review approach. A narrative
review focuses on providing a narrative description and summary of the key findings and
themes in the literature without a predefined protocol for searching and selecting studies. The
approach involves a less structured approach, and the reviewer searches for and synthesizes
relevant studies without a predefined protocol. This method was appropriate for "Learning
opportunities of maritime operations from different modes of transportation within ITS," as it
allowed for a broad and exploratory review of the literature to identify key themes and learning

opportunities (Diana Papaioannou, 2010).

2.3 Reviewed literature

The literature review aims to clarify certain definitions that are found in existing literature.

This section presents those definitions in addition to the review.

2.3.1 Traffic management in road and maritime

Traffic management is a system that includes tools, applications, information, and monitoring
to ensure safety and efficiency. Traffic management aims to ensure effective and efficient
movement of transport, goods, and people (de Souza et al., 2017). However (Dresner & Stone,
2004) and (Avatefipour & Sadry 2018) have identified traffic congestion as the current
challenge of all modes of transportation in their literature, and (Avatefipour & Sadry 2018)
describe that efficient traffic management can solve this issue. Efficient traffic management

involves the movement of people and freight without delay and safely.

While these articles focus on traffic management on a general sense, several works of literature

focused specifically on the maritime and road traffic management.
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Maritime

Various literary works have delved into the subject of MTM, covering aspects such as control
(Praetorius & Hollnagel, 2014), advanced Al techniques (Singh et al., 2020), coordination and
cooperation (Van & Praetorius, 2014), and information sharing and collaboration (Lind et al.,
2016). Regulatory bodies such as IMO, MARPOL, and COLREG oversee the maritime
transport system. According to (Singh et al., 2020), (Van & Praetorius, 2014), (Praetorius &
Hollnagel, 2014), MTM is currently operated through VTS, which provides guidance,
navigation, and traffic information to operators and COLREG is responsible for ensuring
navigation safety and regulating the duties of Vessel Traffic Service, as highlighted by Van &
Praetorius in 2014. However, VTS has its limitations, as it is only effective in limited
geographic areas and lacks a global regulatory framework. Despite the abundance of digital
data in the maritime industry, there is still a need for more standardization and control, as noted
by Lind et al. (2016).

Apart from the control, congestion is a major challenge in the maritime industry. Based on the
findings of (Zear et al., 2016), (Van & Praetorius, 2014), it is evident that the absence of proper
standards, control measures, and limitations in Vessel Traffic Services (VTS) presents a
significant challenge to Maritime Traffic Management (MTM). This challenge has a ripple
effect on the economy, leading to substantial economic losses and delays. Although existing
literature sheds light on this problem, it only provides a superficial understanding, needing a
comprehensive analysis. However, all sources agree that improving MTM is crucial to alleviate
congestion and address the challenges that come with it. Therefore, it is imperative to set up an
efficient MTM system that accounts for all the factors affecting maritime traffic to ensure

smooth and safe navigation.
Road

(Dongare et al., 2023) define RTM as the combination of regulation and coordination of static
and dynamic traffic. Traffic engineering, traffic control service, and intelligent transport system
are the three aspects of traffic management. Traffic engineering aims to optimize network
performance (Wang, 2001); traffic controls operate and monitor traffic signals and message
symbols, and it provides solutions like automation and real-time information to reduce the

significant challenge (Papageorgiou et al., 2003).
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One of the main issues in RTM is traffic congestion caused by traffic demand, unexpected
situations like bad weather or accidents, and traffic infrastructure. A way to tackle this
challenge is to regulate traffic flow through a traffic management system that works alongside
various applications (de Souza et al., 2017). According to research, it has been observed that
utilizing multiple applications simultaneously reduce waiting periods. This finding highlights
the potential benefits of collaborating different software programs in order to optimize overall

efficiency and productivity (Salkham et al., 2008).
Similarities and differences between the two modes

Both traffic modes aim to ensure navigation safety and reduced collision. The European
Commission is the regulatory body for both modes. EU's shipping policy and road transport
policy create the ambition for reduced carbon emissions by 2050 (A Review of the European
Union Shipping Policy, n.d.) (Wolf et al., 2021). Hence, currently, road transport follows TRB
2000 and FGSV 2015. These two guidelines are used to record the traffic flow and density
(Rudolph & Métrai, 2018a).

Moreover, there are several challenges in these two domains, and among them, congestion is a
common problem (Mandhare et al., 2018) (Praetorius & Hollnagel, 2014) (Liachovicius &
Skrickij, 2020). Although congestion is a common problem, it has been defined differently in
many literatures in the light of maritime and road. (Rudolph & Matrai, 2018b, p. 217) Defines
congestion in RTM as 'a condition from traffic delay, from the ratio of high density and low

speed and incremental cost resulting from interference among traffic users.'

On the other hand, (Hilde Meersman, n.d., pp. 49-68) defines congestion in MTM as a result
of overcapacity. The literature investigates the place of congestion occurrence. Generally, the
places are nodes, terminals, and hinterlands. The author of this literature also describes that

congestion means the vessels are in the queue, waiting for a berth.

Although VTS controls maritime traffic, there is no specific management for RTM. Local and
National authorities control RTM (Grote et al., 2021). The authorities are a combination of
traffic police and transportation departments. On the other hand, VTS is responsible for

managing traffic flows in ports, harbours, and water channels (Papadimitriou et al., 2020).
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The road transport industry utilizes advanced technologies like travel information systems,
connected vehicle technology, ramp metering, adaptive traffic control system, and variable
message signs. These technologies are implemented by building new infrastructure, retrofitting
existing infrastructure, and partnerships between the public and private sectors (Shahgholian
& Gharavian, 2018). On the other hand, in terms of the adaption of new technology, (Pazouki
et al., 2018) argues that the maritime industry is in a lower position compared to other industry.
After comparing both modes, it is needless to say that the maritime needs to learn more to

improve traffic management.

Considering this aspect of RTM, maritime is in the initial stage in terms of automation. Highly
automated, fully remote-controlled, and autonomous ships are yet to be practiced to ensure

maritime traffic management safety (Ehlers et al., 2022).

From the literature, a table of similarities and differences is drawn as it is significant to draw

similarities and differences to identify opportunities, challenges, and areas for learning and

improvement.
Topic Road traffic management Maritime traffic
management
Obijective Ensuring safety and reduced Ensuring navigation safety
. and reduced congestion
congestion
Challenge Congestion Congestion

Definition of congestion

Demand exceeds the capacity,
traffic delay which results
from high density and low

speed.

Demand exceeds capacity and
longer waiting time in ques
for berth.

Place of occurrence

Transfer nodes, hinterland,
and terminals

Transfer nodes, hinterland,

and terminals

Traffic control management

and authorities

Government and local
authorities. No specific
management. EU is the

international regulatory body.

Vessel traffic services control
the traffic flow. EU is the

international regulatory body.
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Technology adoption

adapt and implement quickly | position

In an advance position to Comparatively in a lower

Level of automation

Highly automated Initial stage of automation

Table 2: Similarities and differences between the two mode

Furthermore, a table is presented below to show the perspective and findings of several

academic sources and institutional reports discussing the same aspects of the two modes.

Aspect Reference RTM MTM
Congestion (Mandhare et al., 2018b),(Praetorius & Hollnagel,

2014), (Liachovicius & Skrickij, 2020) |
Definition of (Anja Estel & Pedersen, n.d.), (Rudolph & Matrai, ~
Congestion 2018a)
Location of (Hilde Meersman et al., n.d.) -~
Congestion
Traffic Control (Papadimitriou et al., 2020), (Grote et al., 2021) v
Technology (Shahgholian & Gharavian, 2018)
Adoption

~
Technology (Pazouki et al., 2018)
. v

Adoption

(European Commission) v |
Regulation

(Singh et al., 2019) -~
Automation

(Van & Praetorius, 2014) v
Automation

Table 3: Similarities and differences between the two modes from literature
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The scope of this table is to focus on the aspects of congestion, the extent of technology

adoption, regulation, and policy.

2.3.2 Intelligent transport system

Intelligent Transport Systems (ITS) have become increasingly important due to their potential
to enhance the efficiency and safety of the transport industry. The combination of information
technology is used to control traffic and navigation systems (Zear et al., 2016). ITS is a system
that contains information, advanced technology, and communication, drawing the attention of
transport industry experts to automation and regulatory bodies. In Europe, ITS has had a
significant role in road transportation deployment and usage since 2008. ITS has several
projects ongoing with public and private authorities regarding driving based on connected

automation, intelligent and autonomous safety, and deployment (Mandhare et al., 2018).

(Kwiatkowska-Sienkiewicz, 2011) Delve into the modern navigation and communication
technologies being used in the industry. By providing accurate and timely information,
technologies like Global Navigation Satellite System and E-navigation system help ships avoid
collisions, optimize routes, and reduce fuel consumption, vessel traffic, monitoring,
management, and weather conditions, which leads to significant cost savings and

environmental benefits. The following diagram presents the development of ITS

Data collection =l DataLabelling [ Data analysis

Figure 2: Development of ITS (Zear et al., 2016)

Figure 2 illustrates how an intelligent transport system works. The technologies used in ITS
are data collection technologies, communication technologies, and database management. The
primary goal of Intelligent Transportation Systems (ITS) is to gather accurate data and furnish
up-to-the-minute information. Overall, ITS aims to reduce emissions by introducing and
implementing autonomous solutions (Zear et al., 2016).

18



ITS framework in RTM

The Intelligent Transportation System (ITS) framework is a comprehensive solution that offers
various approaches to the Real-Time Monitoring (RTM) of transportation. Its capabilities
include collecting and analysing vast amounts of data from sensors and other sources, such as
improved GPS systems that rely on image processing, vanets, cloud computing, agent-based
computing, and real-time information systems. By leveraging these technologies, operators can
predict and manage traffic more efficiently, resulting in a better transportation experience for

everyone.

The ITS framework is designed to examine data from different transportation modes, collecting
a vast amount of transportation data that can be used to make informed decisions. RTM
collaborates with different transportation methods to ensure successful data sharing, enabling
transportation operators to share information more effectively. This framework also includes
various applications, such as traffic control, disaster management, vehicle information and
navigation systems, driver assistance systems, and air pollution control, all currently used in
the RTM.

Overall, the ITS framework is a powerful tool for transportation operators. It enables them to
gather and analyse data from different sources, collaborate with other transportation modes,
and use various applications to improve transportation safety, efficiency, and sustainability. Its
capabilities are essential for maintaining a smooth transportation system that benefits everyone
(Zear et al., 2016) .

ITS framework in MTM

The use of technology has become increasingly important in the maritime industry, providing
solutions like GPS tracking and wireless mobile communication to monitor vessels and
optimize ship operations effectively (Pietrzykowski, 2010b).However, it should be noted that
implementing Intelligent Transport Systems (ITS) can be a costly process and may present
legal challenges like standardization and interoperability, which in turn can result in a lower

adoption rate of these solutions in maritime operations (Kwiatkowska-Sienkiewicz, 2011).

Despite the extensive literature on the implementation of ITS in road and maritime traffic

management, there still needs to be more information regarding the potential adverse effects

19



of ITS on RTM and the overall success of implementing ITS solutions. More empirical
studies must be conducted to provide accurate data and statistics that reflect the benefits of
implementing ITS in the maritime industry. By doing so, we can better understand the full
potential of ITS and its impact on the maritime industry.

2.3.3 Integration of different transportation modes

Multimodal transportation integrates different modes of transport, such as rail, truck, and
ship, to move goods from one point to another or the transfer of goods by a minimum of two
or more transport modes based on multimodal transport contract from a country of origin to
the destination country (Caris et al., 2014) (Reis et al., 2013) (Butta & Abegaz, n.d.).

Although multimodal transportation is cited with different names in different works of
literature, namely, intermodal and co-modal, the commonality between all three modes is that
at least two different transport models are used in transportation (Seifi et al., 2014). The
author argues that intermodal and multimodal terms refer to a similar transportation system,
and many authors have stated them in the literature without having a strict definition and
differentiation (Seifi et al., 2014).

An illustration (Figure 3) is presented below to show the operation of a general multimodal
transport system where (Nikola, 2021) describes operations in multimodal transportation,
such as the operation of road transport, rail, and ship. The illustration is an example of using
two or more transport modes. The literature highlights the reason to prioritize multimodal
transport as it combines and offers the services of different modes of transportation where
transports are selected by considering the geographic location. Another reason is that
multimodal transportation enables transport and transfer of freights from one country to
another. Finally, quick decision-making in an emergency is possible as a single operator is
responsible for the complete operation (Nikola, 2021).
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A drawback of the multimodal transportation system is the need for standard conventions. For
example, regarding property loss during road or maritime transportation, the CMR and Hague-
Visby rule conventions provide coverage. However, in the case of multimodal transportation
systems, there is currently no convention to address any loss or damage to the freight (Shakil
& Mostafa, n.d.).

However, several studies have explored the benefits of multimodal transportation. (Dua &
Sinha, 2015) & (Kordnejad, 2014) analyzed the impact of intermodal transportation or
integration on traffic management, showing that using multimodal transportation lead to a
competitive advantage in the global economy as it saves time, makes it cheaper to move
internally faster, moves goods from origin to destination seamlessly and contributes to
environmental benefits which result in reduced congestion and provide more options for ship

owners and charterers.

While describing the importance of integration and intermodal transportation, the transfer node
in RTM and MTM is vital to highlight.

Transfer nodes

Several works of literature have cited transfer nodes as terminals, hubs, and points integral to
transport networks. A transfer node is a point described where the change of one mode of
transport to another or a similar mode occurs (Vojtek et al., 2018). The efficiency of transfer
nodes depends on the waiting time for the transfer. Less waiting time brings the benefits of
reduced congestion and less emission. Significant areas of transfer nodes are the coastline,
courtyard, and inland. These areas are responsible for the loading and unloading the vessels of
both areas. (Azab et al., 2017)

Two standard terms used in these areas are hinterland and hub and spoke.

The hub and spoke system is a crucial network used in RTM and MTM. It is responsible for
moving goods and people by distributing them through different spokes that lead to a central
hub, a terminal, or a major transportation centre. The spokes are the peripheral destinations that
connect to the hub (Hsu & Hsieh, 2007).
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There are benefits when using a hub-and-spoke (HS) network due to the economies of scale
from connecting destinations with fewer shipping services (O'Kelly & Miller, 1994). For
instance, a shipowner can gather cargo from various origins and consolidate them into one
shipment. However, a hub's effectiveness depends on its hinterland's efficiency, which is the
geographic area that connects the hub with trade routes and the origin or termination points of
spokes. Initially, the hinterland was restricted to one dominant port, making it captive. Over
time, the hinterland has become more contestable as it is now connected to multiple ports,
providing transportation with more options to select less congested ports (Wan & Luan, 2022).

Figure 4 (Claes et al., 2010) presents a hub and spoke model hierarchy. Hubs are the transfer
node denoted as 1. On the other hand, spokes, or hinterland, as 2 and 3 accordingly. For
example, The Port of Rotterdam is a hub for shipping. The surroundings of the port are inland
waterways which are hinterlands from where freight and transport are transferred to smaller

ports or spokes.

)

o< (= ©
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Figure 4: Hub and Spoke (Claes et al., 2010)

Transfer Nodes in Road

Transfer nodes are important locations where major transportation routes intersect with other
modes of transportation, like truck yards or ports. They play a critical role in multimodal
transportation systems by providing a central location for transferring transportation,
improving connectivity, and accessing different destinations. Regarding road transportation,
transfer at these nodes can occur in the same or different modes (Rodrigue, 2020). An

illustration is drawn to show the process of transfer in the transfer nodes of road transportation:
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Figure 5 (Rodrigue, 2020) shows a series of transfer nodes and transfer of transportation to
move freight from origin to destination. Transfer of goods starts from the warehouse and ends
up at the receiver. The warehouse, local distribution point, national distribution point,
Intermediate distribution point, and transport terminal are all the transfer nodes where

freights or transport transfer occurs.

(Naumov & Samchuk, 2017) The efficiency of a transfer node can be analyzed based on the
waiting time it incurs. In order to ensure an efficient transfer node, it is necessary to minimize
the waiting time. One effective way to achieve this is by reducing congestion at the transfer
node. By doing so, the transfer node can function smoothly and efficiently, ensuring minimal

user waiting time.

To reduce the waiting time in transfer nodes, collaboration with the application and
implementation of ITS in the transfer nodes is increasing consistently, and the role of ITS in
reducing the challenges in nodes is undeniable. ITS provides solutions such as Transfer
information service, Multimodal traffic information service, and Multimodal navigation
service, which provide real-time information that helps to plan trips, choose less congested,
alternate routes resulting in a more distributed traffic system, monitor, and management of
traffic flow, making a decision based on observation. (Kwiatkowska-Sienkiewicz, 2011)
(Mandhare et al., 2018).

Transfer nodes in Maritime

During the second half of 1950, the maritime industry witnessed a revolutionary innovation

and transformation through the introduction of containerization. It enabled efficiency from
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autonomous handling of cargo to multimodal transport resulting in remarkable economic
benefits (Cosar & Demir, 2018) (Hamilton, 2006).

According to (Hu & Zhu, 2009), seventy percent of sea trade occurs with containers.
Considering the significance, the role of transfer nodes has changed. The nodes in maritime are
responsible for ensuring flawless freight transfer from one mode to another, these freights are

cargo, containers, and trailers (Kozan, 2000).

Generally, the ports are the location where transfer nodes are located, and they are the main
hubs for shipping and transporting freight. Cargoes are unloaded from one mode and
transferred to onward transportation in the nodes. For example: Containers arriving at the Port
of Oslo from a container ship from China may be transferred onto a barge to be transported to
the Port of Stavanger. This cargo transfer between the two ports involves multiple modes of
transportation and is an example of a combined transfer node approach. Here is an illustration

presenting transfer nodes of maritime:
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Figure 6: Transfer Nodes in Maritime (US EPA, 2016)
Figure 6 (US EPA, 2016) describes a series of transfer nodes. The series starts with an inland

waterway port, which facilitates loading or unloading in a river or canal. The goods are loaded
in barges by cargo handling equipment and transported to intermodal container terminals. From
there, freight is loaded into short sea ships and transported to the berth area of a given port.
From the berth area, containers are loaded into ocean-going vessels and transported to their

destination or final port.

Like the nodes on the road, congestion and waiting time are the challenges in maritime
transfer nodes as well. When the port and cargo handling equipment is inefficient, it causes
delays and congestion, leading to longer waiting times. Some models, such as CFWM and
CFRM, are proposed to improvise the operations in transfer nodes (Xu et al., 2021).
However, ITS solution, such as technologies adopted by roads that help to reduce congestion
in RTM, still needs to be implemented in MTM.

25



This literature review section on 'integration of transport modes' explores how maritime
traffic management benefits from integrating different transportation modes within the ITS
framework. The literature review examines existing literature stating the benefits of
multimodal transportation within ITS. It defines the multimodal system and transfers nodes
aspect of traffic management as these aspects are correlated. The findings help to understand

the multimodal system and transfer nodes, their challenges, and their method of operations.

2.3.4 learning across different transportation modes

Before focusing on the learning between domains, the term learning needs to be defined.
Initially, learning was referred to as the change in a performance led by experience. Over time,
the term is defined as acquiring knowledge to identify the problem and rebuilding the process
to solve the problem. Learning is a systematic and structured process containing sub-processes
such as creating, retaining, and transferring knowledge (Argote, 2011) (Fiol & Lyles, 2018).

Learning arises in industries with specific characteristics, such as Shared Culture, which
contains shared beliefs, values, attitudes, and behaviour where the people in the industry are
interested to learn and collaborate. Secondly, structure, a decentralized structure where people
from all levels are encouraged to share ideas and participate in decision-making, is necessary
for learning. After that, if the environment of an industry is simple and does not change
constantly, the industry can adapt knowledge. Finally, strategies focusing on improvement and
the importance of learning can ensure learning all over the sector (Fiol & Lyles, 2018) (Lipshitz
et al., 2002).

Identifying different mechanisms for learning

Learning arises in industries with specific characteristics, such as Shared Culture, which
contains shared beliefs, values, attitudes, and behaviour where the people in the industry are
interested to learn and collaborate. Secondly, structure, a decentralized structure where
people from all levels are encouraged to share ideas and participate in decision-making, is
necessary for learning. After that, if the environment of an industry is simple and does not
change constantly, the industry can adapt knowledge. Finally, strategies focusing on
improvement and the importance of learning can ensure learning all over the sector (Fiol &
Lyles, 2018) (Lipshitz et al., 2002).
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Identifying different mechanisms for learning

Training, management development, and organizational development are organizational
learning approaches. The benefit of the new process increases through managers' training,
knowledge, and skills. Additionally, managers identify their potential through management
development and are encouraged to be creative. Counselling and providing feedback on
different tests are management development. Finally, organizational development is the
process that changes, updates, and improves the entire system for increased effectiveness.
(Reilly, 1998)

While these are the traditional approaches, the industry can improve by learning from others
or cross-domain learning. This is particularly relevant to a transportation system that
combines various types of transport modes, and those modes are correlated. Due to consistent
increases in demand, there is an urge to have cross-domain learning. Transfer of learning or

cross-domain learning improves knowledge for a given mode (Hua et al., 2022).

Additionally, (Zhuang et al., 2010) learning across different domains or cross-domain
learning refers to the transfer of knowledge to enhance the performance of a domain.
Learning is practical or beneficial if it comes from a different industry. It is a crucial
drawback for cross-domain learning if the data for learning is obtained from sources with

similar features. Learning from other domains provides enormous benefits such as:
Enable access to a wide variety of information

Learning across different modes enables us to acquire knowledge and information from
various sources, such as communication technologies. Through learning, a better
understanding of a given topic develops, new perspective to address challenges develops
(Mahajan & Sarjit Singh, 2017).

Opportunities to exchange ideas

Experts from both modes are brought together in cross-domain learning where they can
exchange ideas, inspire, and promote creative challenges to improve effectiveness. Learning
across different modes or adoption of learning encourages cross-fertilize ideas and inspires

innovative solutions. One example can be drawn: automotive companies may share the ideas
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of applying autonomous driving and operating technologies to MTM to improve safety and

reduce congestion (Mahajan & Sarjit Singh, 2017).

Cross-domain learning helps to analyse the complementary capabilities and knowledge that
help to understand a topic. In the case of MTM, learning enables one to understand the
challenges from different perspectives and explore the capabilities to solve the challenge
(Mahajan & Sarjit Singh, 2017).

Chances to cover the gap

Learning across different modes is beneficial as it fills the knowledge gap that emerges when
there is a need for more expertise or knowledge in certain areas. By learning from other
modes, an industry lacking knowledge can fill the gap by acquiring the needed knowledge
(Mahajan & Sarjit Singh, 2017).

Cross-domain learning in other industries

Although there are research gaps on maritime learning opportunities from the road
transportation system, there are studies on the learning opportunities across different
industries. (Praetorius et al., 2012) Discusses how the aviation industry can provide valuable
learning opportunities for those interested in the maritime industry. The finding is about the
learnings obtained from the study visit. The literature addresses the similarities and
differences. The author compares Maritime Traffic Management (MTM) and aviation to
identify key learnings. MTM is typically managed by local Vessel Traffic Services (VTS),
which better understand the local territory and can provide more effective training to
operators. However, they may need more expertise to understand and comply with
international regulations. Compliance with international regulations is crucial for the
maritime industry, and in this respect, maritime can learn from aviation, which has a more
centralized approach to regulation. The author also argues that maritime can learn from
aviation to anticipate, respond to, and monitor potential risks and hazards (Praetorius et al.,
2012).

This literature suggests that the maritime industry can benefit from the practices of the
aviation industry. Specifically, this article compares aspects of maritime transportation
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management, like regulatory challenges, with those of aviation to identify opportunities for

improvement.

2.3.5 Areas that have learning opportunities

In previous sections several aspects of road traffic management and maritime traffic
management are analysed. Factors in road traffic management such as: extent of adopting
solutions of ITS, regular update of these technologies, benefits of effective multimodal system
and transfer nodes and the relationship with stakeholders are drawn from analysis which are
considered as learning opportunities for maritime. Theories from the published academics on
these areas are drawn as follow:

Continuous improvement

Continuous improvement is a process containing the improvement of people or processes

continuously monitored and sought. In a word, it is sustaining the improvement (Dale, 1996).

Figure 7: Continuous improvement cycle (Sokovic et al., 2009)

Figure 7 (Sokovic et al., 2009) illustrates an improvement cycle that helps the industry to
identify the area to improve, plan the improvement process, implement the process, and provide

continuous feedback based on the monitoring.

Road Traffic Management (RTM) is a suitable example of continuous improvement, inspiring
Maritime Traffic Management (MTM). In the realm of Road Traffic Management (RTM),
numerous research projects are currently focused on improving the efficacy and efficiency of
traffic management. With the constant evolution of technology, implementing new
technological advances in RTM requires the development of additional procedures to ensure
that these technologies are being used appropriately. Therefore, ongoing research and

development are necessary to keep pace with the latest technological advancements and
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continuously improve RTM's operation. Therefore, the RTM sector is in a constant state of
learning and improvement. The literature suggests that an industry's ability to improve
continuously is a key success factor for transformation, and RTM provides an excellent
example of making this achievable. By learning from RTM's continuous improvement process,
it is possible for MTM to enhance its capacity to adapt to new technologies and evolving
regulations, ultimately leading to a more efficient and sustainable maritime transport system
(Yuen et al., 2016).

Industries that prioritize improvement find it easy to implement continuous improvement.
However, continuous improvement is crucial for the advancement of RTM and presents

learning opportunities for the MTM.

Adoption of new technologies

Due to dynamic changes in the demand for effective traffic management, the need for new
technology is increasing. Considering the requirements, the maritime needs to invest in new
technology to make the operation more efficient in terms of reduced cost and congestion
(Fonseca et al., 2021).

However, technology adoption is a system that requires learning and understanding of a new
process which is often challenging and expensive because when there is a new technology, the
extent of acceptance varies according to the adoptive culture of industry to industry. To make
the technology received by an industry, it should be prepared by considering the needs of the
industry. For instance: road transport mode is prepared to adapt and implement new technology
like ITS to reduce pollution and congestion (Straub, 2009). Considering the technological
advances in RTM, the mechanism of adopting new technology by RTM is a learning
opportunity of RTM. For example, ITS in RTM facilitates real-time information and an
advanced traffic management system that ensures traffic monitoring and routing. RTM has
adopted these technologies through research and development, pilot test, and training.
Similarly, adopting new technology is a learning opportunity for maritime.

However, MTM is comparatively more complex and more enormous than RTM. The
environment and legislation are different from Maritime traffic management. Investment in
new technology and pilot test training and development might cause huge money costs. That
is why, before adopting technology, MTM should consider its unique characteristics and

requirements of the industry by doing research, training, collaborating with experts who
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provide technologies, exploring funding options, conducting forecasting and cost-benefit

analysis (Arumugam et al., 2022)

Prioritization of Multimodal transportation

Considering the importance of multimodal transportation, RTM has increased its focus on
multimodal transportation as it brings economic benefits. Due to overload on the roads and
colossal congestion road transport systems, they have improved policies and regulations
regarding multimodal transportation. They are in the leading position to develop and
implement strategies prioritizing multimodal system. For that they have developed a model
named synchro modal, which integrates different transport modes and gives the best
combination to operator and alternative routes to choose the better option (Pamucar et al.,
2022). (Coronado Mondragon et al., 2012) presents the significance of prioritizing multimodal
transportation. The multimodal system has resulted into faster, reliable and flexible
transportation systems that allows various kinds of transportation. The multimodal
transportation system is getting more popular for this flexibility ranges, which is why it a
priority in RTM.

Considering the increased demand for sea trade, prioritizing a multimodal system is a learning
opportunity for MTM that is possible to achieve by studying the experience of RTM on their
prioritization of multimodal transportation and developing strategies to prioritize and improve

monitoring, policies, and information flow of multimodal transportation.
Improvement of transfer nodes

Effective transfer nodes result in an efficient transport system. A congestion-free effective
transfer node depends on the design and function. That is why it is essential to improve the
operations of transfer nodes. Keeping this in mind, RTM focuses on improving the transfer
mode. One such transfer node is a truck terminal with advanced logistics and information
technology such as GPS, real-time information systems, and automated storage and retrieval
system. These facilitate seamless cargo transfer between different modes of transportation,
monitoring, and tracking cargo (Shakil & Mostafa, n.d.).

An important learning opportunity of the MTM is the study of the use of advanced logistics,

and information technology, the design and implementation of these technologies of road

31



transportation, and the implementation of the study to optimize the layout of the transfer node
to improve the use of technology and automation, and to streamline the logistics and supply
chain processes of hub, port, and port terminal (O'Kelly & Miller, 1994). For example, these
technologies, such as GPS and automated cargo handling equipment, are proven helpful for
transferring nodes. By GPS transfer, nodes can get real-time information on cargo arrival and
departure and plan berths accordingly. On the other hand, automated cranes ensure container
handling quickly and without human error. That is why it is significant to improve transfer
nodes, and MTM has the opportunity to learn the strategies to improve the transfer nodes from
RTM.

Stakeholders’ collaboration

The road transport system is an example of a transport system that heavily relies on the
coordination of stakeholders. Transfer nodes are operated based on the information flow
obtained from traffic monitoring. Traffic route planning, monitoring, scheduling, and departure
work effectively due to coordination. RTM is in a favorable position in terms of coordination.
RTM often plans by coordinating with other transport modes such as rail and aviation. Road
transport mode has coordination with authorities, shippers, public transport, the European
Commission, and national and local government (Jagienka, 2018). Several strategies of
collaboration between transport modes are implemented by RTM, such as intermodal transport,
infrastructure sharing, standardization, joint planning, and public-private partnership, which
help to reduce operation costs and congestion (Li & Nguyen, 2017).

These coordination strategies are learning opportunities for maritime as it has unique
challenges such as congestion and longer waiting times for loading and unloading in transfer
nodes which need collaboration between stakeholders. It is possible to acquire strategies
through learning. Increased collaboration and coordination between port operators, terminal
operators, shipping lines, and authorities are crucial for managing congestion and improving

the efficiency of port operations.

2.3.6 The barriers to adopt learning
Learning and implementing the lessons learned in a specific industry is a transformation. The
aim of transformation through learning is to improve economic performance. The maritime

industry requires much more focus compared to other modes, such as road, rail, and aviation
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(Raza et al., 2023). Although the maritime needs to learn much, there is a reluctance to adopt

the learning (Sanchez-Gonzalez et al., 2019).

Barriers to adopting learning are categorized as operational, organizational, managerial, and
technological (Raza et al., 2023) and (Harris et al., 2015)., The literature explores and
investigates the barriers from the interview of the employees from the linear shipping

segment.
Governmental and organization

These barriers relate to the industry's people, culture, beliefs, and structure. Workforces only
sometimes welcome changes and learning. There is often a reluctance to learn new things.
Adapting to learning is only possible if the industry practices shared culture and beliefs.
Moreover, a centralized structure focusing on cost-benefit rather than improvement and
development often block learning. These barriers are challenging to overcome factors such as

motivation, training, and development help to overcome these barriers.
Operational barriers

These are the barriers industry faces if there is a need for more resources and standardization.
Limited resources and tools limit the learning capacity. If an industry wants to learn but
needs more equipment and tools, learning will not occur. Similarly, the need for established
policies and guidelines hinders learning. The industry must be standardized to access
progress and measure success to learn and adapt. There are solutions to overcome these
barriers, such as investment in hiring expertise, participation in workshops, collaboration

between industries, and working for standardization throughout the industry.
Technical barriers

Factors like outdated and complexity of the system are technological barriers to adopting
learning. Complex systems are difficult to understand and need special knowledge and
expertise to adapt. On the other hand, outdated systems often fail to cope with changing
demands. In both cases simplifying the system or designing the system according to the
nature of the industry might help. Moreover, regular system updates and maintenance may
overcome these barriers (Raza et al., 2023).
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Summary

The first concept, traffic management in road and maritime, describes traffic management
characteristics, the status of road and maritime traffic management, and similarities and
differences. This analysis provides the ground to explore the learning opportunities,
challenges, and how both modes solve challenges. The international authority regulates

Maritime, but national or local authorities provide the traffic management system VTS.

The second concept, intelligent transport system, describes the importance of ITS in
enhancing the efficiency of the operation of both modes. Discussion from the framework
presents the differences in technology used between RTM and MTM. This comparison gives

ground for exploring learning opportunities.

The third concept, integrating different transport modes, describes multimodal
transportation, its importance, shortcomings, transfer node, and differences in technology
used to increase efficiency. There is an elaboration of transfer nodes as they are critical

elements in multimodal.

One important finding is the possibility of combining maritime and road transfer nodes. The
combination might result in a more seamless transport system, less and reduced waiting time,
effective infrastructure utilization, and greater flexibility in choosing routes. To make a
combination successful, shared culture or knowledge is a crucial basis for learning, as
discussed earlier. Shared culture enables us to have a common understanding and integration;
it is essential to have a common goal between stakeholders with different perspectives and
objectives, such as transport operators, port authorities, logistics companies, and government
agencies. The shared culture enables industries to learn and implement effective strategies,
and learning is important because it ensures the transfer of knowledge and best practices from
one system to another. Here is an illustration of a combined transfer node.

Figure 8 presents a series where two modes are included, and there are transfer nodes for both
modes. The container terminal is the transfer node or port where the ocean-going vessel

reaches and unloads the container, freights are transferred to a barge and move towards the
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Figure 8: Combination of the transfer node of road and maritime (author)



terminal, the truck terminal is the initial transfer node for road, freights are distributed to road
transport and move toward the final destination. The transfer time in both transfer nodes is
significant. The less the transfer time, the more efficient the transfer node. This efficiency of
transfer nodes depends on the extent of technology implementation discussed earlier.

However, the fourth concept, learning across different domains, provides the importance
and necessity of cross-domain learning. The framework elaborates on the benefit of cross-
domain learning. This framework helps to formulate interview questions and helps to
understand that knowledge for improvement can be shared. The framework also shows the
cross-domain learning between aviation and maritime, confirming that cross-domain learning

is possible and significant.

The concept, areas with learning opportunities identify the lessons or transferable areas.
However, more research needs to be conducted on maritime learning opportunities from the
road. The framework has aimed to fill that research gap. This framework addresses the

research topic and provides a foundation for forming interview questions.

The final and fifth concept is barriers to adopting the learning. Although learning is
necessary, some obstacles refrain MTM from learning. These barriers were identified so

maritime can adapt the learning by eliminating them.

Overall, the literature review provides a foundation and boundaries by investigating and

analysing the literature.

Theoretical framework:

Based on the literature review and concepts, an interview guide is developed and divided into
four themes. Each of the themes is connected to the concepts. The themes are:

T1 Introduction-Traffic management and Intelligent transport system

T2 Implementation of ITS: Challenges and strategies

T3 Learnings from ITS of road traffic management for maritime

T4 Barriers for learning and strategies
The categories are connected to the frameworks found in the literature review. Below is table

representing the theoretical framework:
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Themes

Concept T1 T2 T3 T4

Traffic management in maritime and road

Intelligent transport system

Integration of different transport modes

Learning across different domain

Learning opportunities for maritime

Barriers to adopt the learning

Table 4: Theoretical framework

The thesis further develops coding from the literature review. Details on coding is discussed in
the methodology chapter. The section for coding is selected from literature review as follows:

e Introduction
e Challenges and solution
e Adoption barriers

e Learning opportunities

The thesis follows a deductive content analysis system to conduct coding from the literature
and related topics to the research problem. The codes are used to build an interview guide
further. Deductive content analysis is a technique that involves examining existing data in a
new context. It requires testing categories and concepts. To do this, a categorization matrix of
related topics, literature, and the source is created, and data is then coded based on the related
topic. The analysis can be either structured or unconstrained, depending on the goal of the
study. The structured analysis focuses only on aspects that fit the categorization frame, while
unconstrained analysis creates new categories based on the principles of inductive content
analysis (Elo & Kyngas, 2008). So, in the case of this thesis, the study's goal is to focus on the
aspects that fit with the related topic. Here is an illustration of the coding.
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(Shahgholian & Gharavian, 2018) Road traffic management Arxiv Continuous improvement
(Fonseca et al., 2021) Investment ScienceDirect Adaption of new technology
(Straub, 2009) Area for improvement SAGE Journals Adaption of new technology
(Caris et al., 2014) Integration of different Elsevier Prioritization of multimodal
(Reis et al., 2013) transport mode SSRN

(Butta & Abegaz, n.d.) Academia

(Seifi et al., 2014) Elsevier

(Nikola, 2021)

(Dua & Sinha, 2015)
(Kordnejad, 2014)

Pedagogika-Pedagogy,
21(Special Issue), 31-38
SSRN

Elsevier

(Pamucar et al., 2022)

Multimodality of road
transport

ScienceDirect

Prioritization of multimodal

(Rodrigue, 2020)
(Mandhare et al., 2018)

Transfer nodes in road and
maritime

Routledge

International Journal of
Computer Sciences and
Engineering

Improvement of transfer nodes




Literatures

Related topic

Source

Code

(Naumov & Samchuk, 2017)
(Xu et al., 2021)

Area for improvement

Elsevier
ScienceDirect

Improvement of transfer nodes

Integration of different

(Fiol & Lyles, 2018)

performance

Annual review of sociology

(Rodrigue, 2020) transport mode Routledge Increased collaboration
(Li & Nguyen, 2017) Importance of collaboration | IEEE Xplore Increased collaboration
(Praetorius et al., 2012) Cross domain learning Diva-portal Learning from others

Reilly, 1998 earning methods e Pfeiffer Librar earning from others
(Reilly ) Learning method The Pfeiffer Library Learning f h
(Shahgholian & Gharavian, 2018) Technological advances Arxiv Experiment

(Reilly, 1998) Learning methods The Pfeiffer Library Experiment
(Vijayaraman & Jayarin, 2019) Traffic management of road | IEEE Xplore Experience

(Argote, 2011) Change in the way of SAGE Journals Exoeri

Xperience

Table 5: Codes related to literatures
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3. Research method

The objective of this research method is to explore a procedure or specific tools to answer the
research questions. The methodology helps to find reliable and valid results that answer the
questions. Some research methods are surveys, experiments, interviews, semi-structured

interviews, and case studies (Blumberg et al., 2014, p. 45).

The research method has significance because it specifies the approach required for carrying
on the study for this thesis. The data quality, findings, results, and discussion depend on the
method. Different methods give different outcomes, and choosing the appropriate procedure
research method is essential. In this methodology, several attributes are considered while

choosing the research method as follows:
Defining and analysing the research question

When initiating the research, it is essential to thoroughly analyse the research question to
determine which areas require further clarification, how these areas should be defined, and
what results are expected to be achieved. This elaboration ensured that the research was

conducted accurately and effectively, ultimately leading to successful outcomes.
Conducting literature review

While conducting a literature review, it is imperative to examine existing literature that has
addressed similar questions thoroughly. Additionally, cross-domain learning from various
industries was scrutinized to identify relevant research material. This is especially important in

cases where literature is limited.
Assessing the pros and cons of different methods

A variety of methods are subjected to rigorous analysis, with careful evaluation of their
strengths and weaknesses. The most effective one was selected. Furthermore, a thorough pilot

test was conducted with an industry expert to confirm the choice and ensure optimal results.

After considering all these attributes, it was found that the method of interview suits to answer
the research question because the interview collects data by recording participants' experiences,

thinking, attitudes, and beliefs toward the thesis topic of learning opportunities.
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An interview is suitable for this thesis, as it allows exploring a different perspective of the
participants about the topic, which may not be achieved through a survey or experiment. As
the interview is the chosen research method, an interview guide with the questionnaire is

developed, which is answered in the interview (Bryman & Harley, 2022).

3.1 Research design

While a research method is the identifying tools or technique to answer the research
questions, a research design contains a refined research question, population and sample, the
description of data sources, data collection method, and ethical considerations. This research
design is a plan and structure to carry out the research for this thesis (Bryman & Harley,
2022, p. 45).

As the method is determined as an interview, the thesis follows qualitative research. The
research topics of this topic require nonnumerical data such as observation and experience. In
contrast, quantitative research is centred around collecting numerical data. In the research
questions, there are topics like challenges, barriers, and learning opportunities that are not
possible to express an answer in numerical data. That is why qualitative research is chosen
for the interview (Bryman & Harley, 2022, pp. 353-361,435).

In addition, it is important to define and clarify the approach. The inductive approach is
often used in qualitative research. This thesis follows an inductive approach, which involves
commencing the research process with observations, where the research starts with
observations. As the thesis aims to explore learning opportunities which are new insights
based on the data collected, an inductive approach is appropriate (Bryman & Harley, 2022,
pp. 20-24).

3.2 Population and sample

In research, a population is the units or broader set on which the research is conducted. The
groups in a population have the same characteristics and attributes. While conducting research,
it is important to define the population initially. On the other hand, the sample is the smaller

portion of the population that represents the population fully.

Selecting samples is significant as it makes the research procedure convenient, and the proper

selection of samples makes the result reliable.
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In this thesis, the population is different projects of ITS related to road traffic management and
maritime traffic management. The sample is the people working on different projects. Here is
a figure showing the population, sample and transfer of learning from road traffic management

to maritime traffic.

ITS of Road . \ ITS of
Traffic ‘ Learning 1" Maritime
Management { Opportunities | Traffic
\\ // Management
’_\\_L )

Different projects of ITS

Figure 9: Population and sample (Author)

While determining the population and sample, it was ensured that projects were chosen without
any bias and that recording data from participants was convenient (Shukla, 2020, pp. 69-78).
The study focused on R&D projects since they are closely linked to current trends, innovation,
opportunities, and challenges. Selecting and studying R&D projects as the population can help

identify critical improvement areas.

A sample size of 8 participants, selected from the different projects of ITS, was interviewed.
As qualitative research often uses purposive sampling, and this thesis includes a group from a
particular industry, the sampling is purposive. The sample is selected randomly without any
bias based on their characteristics similar to the maritime and road industry (Bryman & Harley,
2022, p. 388).

3.3 Data collection method

Data collection is obtaining relevant and reliable data in systematic techniques and processes
for a research project. In this thesis, data collection is the key point as it determines the

quality and reliability of the data collected (Bryman & Harley, 2022, p. 11).

Data collection methods can be divided into two groups. One is primary data collection, and

the other is secondary data collection. As mentioned earlier, the thesis is qualitative research,
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and the primary data was collected from the semi-structured interview, and secondary data

was collected from the literature review.

Initially, an online meeting was held with a relevant person from ITS and the supervisor to
address and inform them about the objective and goal of the thesis. The purpose of the
meeting was to have a depth understanding of ITS and the implications for the RTM and
MTM.

The participants were the department heads of the projects dealing with daily opportunities
and challenges. As previously stated, this is a semi-structured interview. This format allows
for an interview guide to be used for a specific topic while also allowing for questions outside
of the guide to be asked. Interviewees can freely share their experiences and perspectives
beyond the topic at hand. The same set of questions was asked in each interview, but
interviewees had the flexibility to answer in their own way. This approach was suitable for
this thesis to explore and get the answers to the research question as this method collects
more information, scrutinizes the information and gives a comprehensive understanding, and
enables one to make informed decisions based on the evidence found in the interview.
However, as the interview was never done by the researcher before, the tutorial was taken
from YouTube videos on how to conduct semi-structured interviews (Bryman & Harley,
2022, pp. 436, 438).

The interviews were conducted in Microsoft Teams, and the language of the interview was
English. All the interviews were recorded entirely from the first minute to the last so that
there was no chance of losing any information, and at the same time, notes were taken to ask
more profound questions if anything needed to be clarified. The usage of Microsoft Teams in
qualitative interviews are appreciated positively by some researcher as they provide
enormous benefit such as access to experts from different geographic locations, cost saving
from travel, flexibility in scheduling time such as last-minute adjustment to the schedule due

to any unavoidable circumstance (Bryman & Harley, 2022, p. 453).

The challenge of the technology to hold online video meeting is that it can be disrupted by
poor internet connection. But in the case of this thesis, the connection from both ends was

excellent.
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The scheduling of the interviews was done in advance. A mail was sent to each interviewee
for scheduling and to inform them about the topics. Then invitation links were sent to the
interviewees according to their preferences. The interview was scheduled to be one-to-one.

The duration of the interview was a maximum of 2 hours, and a minimum was 45 minutes.

3.4 Interview guide

The scope of developing this interview guide (Appendix A) was to gain insights into the
potential areas of learning and development of the ITS of maritime traffic management. To
develop the interview guide at first, a literature review was conducted to pinpoint areas of
learning and development for Intelligent Transportation Systems (ITS) in maritime traffic
management. From the review, codes were extracted that highlighted the main themes and

concepts associated with ITS.

Afterward, the theoretical framework was utilized to create the interview guide. This
framework helped to arrange the codes and formulate questions that would gather
information about each theme. The interview guide was then separated into four categories,

with each category focusing on a specific theme that was identified in the literature review.

In summary, the interview guide was developed systematically and rigorously, considering a

theoretical framework and empirical evidence from the literature review.

Professionals with experience working on Intelligent Transportation Systems (ITS) projects
were interviewed to gain insights into potential areas of learning and development in
maritime traffic management. The interviews aimed to gather personal and professional
experiences and insights on ITS-related terms and concepts. Carefully crafted questions were
used to elicit detailed and meaningful responses. The goal was to explore the perspectives of
professionals with first-hand experience working on ITS projects to identify potential

learning opportunities and relevant aspects of ITS.

3.5 Data analysis method

Data analysis is a method to examine, filter, reduce, and manage the collected data to address
the research topic. The data analysis method of this thesis is a grounded theory analysis, as
ground theory analysis is the most suitable framework for analysing qualitative research and

contains tools such as coding, theoretical saturation, and constant comparison. Considering the
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tool containing coding and outcomes containing theory and categories, grounded theory was

convenient for this thesis (Bryman & Harley, 2022, p. 522).

In this thesis, each of the interviews was recorded in Microsoft Teams. One of the principal
advantages of the team is the ability to transcribe the data gathered from the interview
immediately and automatically. Transcription is an easy way as it is difficult to write down
every word from an interview, and transcribing the data from recorded interviews is a time-
consuming process, but meetings in teams make it comparatively easier and quicker than
transcribing manually. One of the limitations is the transcribing may vary from the original
statement in some places, recorded during the interview. To make the transcribing accurate and
reliable, transcribes were checked several times according to the recorded interview before

analysing, and scripts were corrected according to the recording.

Once the transcription was done, each transcript was analyzed according to the code, as this
thesis follows a deductive coding approach. The coding process breaks down the data into
component parts (Bryman & Harley, 2022). All this coding was done in the software named
Vivo. NVivo is used in qualitative research as it has the capability to organize, code and analyse
vast amounts of data. Codes were divided into subcodes. The codes are then analyzed, linked

to the relevant literature, and presented in the result. The codes and sub-codes are as follows:

Code Subcode
Definition ITS
Concept
Example
Challenge Non-technical Challenge
Technical challenges
Solution Non-technical challenge
Technical challenges
Barriers for adopting Organizational
learning Operational
Technical
Legal
Area Continuous improvement
Adaption of new technology
Prioritization of multimodal
Improvement of transfer
nodes
Increased collaboration
Method of learning Learning from others
Experiment
Experience

Table 6: Codes and subcodes
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3.6 Ethical considerations

Ethical consideration refers to the values and principles that an interviewer follows during the
research and ensures that the procedure is morally valued. While doing research, a researcher
should consider factors such as informed consent, confidentiality, minimum harm, and

deception (Bryman & Harley, 2022, p. 109). While conducting the research for this thesis, all

factors were considered.

Norsk senter for forskningsdata (NSD) has viewed and approved this thesis's data
management and research project. The form is attached in the appendix section. Permission
was obtained from ITS Norway to use the association's name in the thesis. However, as the
requirement of NSD is to take consent from participants, a copy of the confidentiality and
informed consent template prepared by USN were sent to the participants. Each of the
participants was asked for their consent to record the interview. Participants were informed
about their right to withdraw from the interview. All the recordings and transcriptions were

only available to the author and were deleted after the research process.

4. Result

This chapter presents the study results based on the interview guide. The results are the analysis
of answers drawn from interview questions. These results are structured according to the
coding used to analyse the transcripts and the interview guide categories, such as introduction,
challenges, solution, learning opportunity, and barrier to adopting learning.

4.1 Overall description of the examined demographic

The studied population worked on different ITS projects and is generally in the top position of
the project. Most of the population belong to the position of CEO and senior position. A
significant percentage of the population belongs to CEO (2) and scientist (2), followed by a
specialist (1), captain (1), managing director (1), and senior advisor (1) (Figure 9).

Regarding the experience of working with ITS, 2 of the population worked between 25 years
to 28 years (2), 20 years, and between 9 to 11 years (2). 1 of the participants worked less than
20 years, and 1 worked more than 40 years (Figure 10). 6 belong to men, and 2 are women

(Figure 10).
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BECEO mScientist M Specialist @ Captain B Managing director M Senior Advisor

Figure 9: Job position of the participants

= Between 9 to 11 years = Equal to 20 years = More than 40 years

= Between 25 years to 28 years = Less than 20 years
Figure 10:Number of years working with ITS
Regarding the experience of working with ITS, 2 of the population worked between 25 years
to 28 years (2), 20 years and between 9 to 11 years (2). 1 of the participants worked less than

20 years and 1 worked more than 40 years (Figure,10). 6 of the participants belong to men and

2 is women (Figure,11).
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m Men

H Women

Figure 11: Number of Men and women working with ITS

Additionally, Individuals who participated in the study were involved in various ITS projects.
Here is an illustration (figure 12) showing the number of people working in different
departments. 2 of them are from public road administration, 2 of them are from top
management, 1 of the informants is from a standard development organization,1 of the
participants is from a mapping authority, 1 of the informants is from maritime management,

and 1 participant is from information and communication technology.

Chart Title

B Management of Maritime
B Mapping Authority

® Information and communication
technolgy

Standard development
organization

B Public Road Administration

Figure 12: Individuals representing different departments

From Theory to Practice: ITS through participant perspective

The term ITS is defined from different points of view. 4 of the participants have a common
understanding of ITS. According to them, ITS is not just limited to the road. The area is broad
and complex. The term is wide enough that it can be used for operating a pizza delivery robot
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to control vessels. ‘Some people think that ITS is limited to road transport, but I think it has a
wider perspective than road transport.” Even though they share a common viewpoint, they

define "ITS" from different perspectives, as outlined below.

3 of the informants stated that it is the system to control vessels. It is a solution that can give a
signal to avoid a route where there is trouble.2 participant said that it is the automation of
everything, such as automatic tolling, system, or application. ‘It’s an automated vehicle or any
kind is of course one part of it, yes. But it’s also about controlling traffic.’ 1 stated that the goal
of ITS has variations such as reduction of emissions, enhancement of traffic safety, integration
of all transport modes, and optimization of the flow of vehicles from all domains. 1 stated that

it is information communication technology, and 1 said it is all about ensuring safety.

Chart Title

m Concept of ITS

H Controll

Automation

Smarter traffic system

M information and
communication technology

Figure 12: View on the concept of ITS

4.2 Challenges and Solution
Challenges

Participants were asked to share the most significant challenge that they faced in the project. 4
of the respondents said they face several challenges. However, among them, the challenges
with legislation are the most difficult to deal with as it has stopped a lot of development in the
traffic management sector. The legal challenges are often associated with politicians, and it
needs a lot of data to explain. ‘That is very hard to overcome because you have to deal with

politicians.’
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According to a participant, out of these 4-participants, maritime must deal with international
law, which is a challenge. ‘Then international shipping has restrictions on what we are allowed

to do.’

1 of the population stated that political decisions are difficult to deal with. The participants
stated how political decisions might hinder the technologies from proceeding, especially in the
maritime sector. The decision-making process of regulatory bodies is slow, and it takes longer
to grant any proposal. The challenge was discussed by drawing an example of a user-friendly
app that collects information from various transport providers developed by the MAAS
company in Finland. Users can receive suggestions of different travel options based on speed
and cost by entering their destination. This simplifies comparing and selecting the most suitable

option for the user.

‘So, company in Finland they put in a lot of effort to build this platform, but then the Finnish
government figured out this is a great idea. So, they may want themselves and of course that’s
filled this company that had been betting on this technology for like 5 or 10 years. Previously,
| mentioned that we require decisions from the government. That maybe never came. That was
a problem. Now we have a problem with these examples that the government sees this as a

great idea and opportunity, and then they take the market from the private actors.’

1 of the participants stated that getting awareness globally is a challenge. More specifically, it
is the challenge of implementing traffic regulations globally. ‘Getting the organizations and
the institutions to realize this and to start working on the problem that is by far the biggest
challenge we have.’ This participant also agrees with the slow and conservative nature of

government systems.

‘It is really settled culture and not wanting to risk things it it’s these are government, huge
government systems. And they are extremely conservative in nature. They are extremely hard

to get moving. And yeah, So it’s .

2 of the population said that it is the lack of cooperation. Cooperation between different actors
and authors, containing authority and industry, is essential for the success of a project. ‘7 think
that would be the cooperation between the different actors, different stakeholders and between

the authorities and the industry.’
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Apart from the above non-technical challenges, 4 of the participants also discussed technical

challenges that are significant and relevant at the same time.

1 of the 4-participants stated that standardization is a difficult challenge, and it is tough and
expensive to adapt. Standardization is the development of technical standards regarding the
manufacturing, performance, and operation of computer networks. Even if every country has

the same standard with the same name, they vary because they are implemented differently.
‘You have to deal with standardization. That is very expensive to change or to adapt to.’

Another 1 of the participants of this 4 stated that resilience-related challenges are significant.
Prediction or forecasting unwanted interruptions and situations is impossible in today’s traffic
system. Predicting and taking measures in advance is a great challenge. ‘This resilience to be
aware of things at an early stage, even before they happen and to take measures to limit the

negative consequences is a big challenge.’

1 of the participants stated that the lack of infrastructure is a challenge. Today's vessels must
be equipped or advanced to participate in a dynamic industry. ‘Many ships don’t have the
infrastructure to really participate. You need equipment, stuff like that, more advanced than

minimum requirements for ships.’

1 of the attendants stated lack of human intervention in automated driving is a challenge. In a
situation like a slippery road, no one can decide to avoid the road. ‘You have to have a human
driver that intervenes and takes all the control of the vehicle because you run into a situation

that automated system cannot handle.’

Solution

3 of the participants stated that communication, collaboration, and cooperation are the keys to
solving the challenges faced by legal decisions.

‘So, we try to do both to set up meetings with the politicians and the Parliament, but also in
the government to start project start processes to overcome especially the challenges from the

legal.’

‘You have to work with the big or the most significant operators, the interest organizations.

You also have to link this to the intergovernmental organization. It’s the International Maritime
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organization in our case.'

1 of the participants stated that the continuous development of technology and mandatory
implementation could overcome political challenges. ‘We try to continue develop the
technology’.

1 of the attendance said that, to ensure global awareness, it is important to establish cooperation
and harmonization. Many countries are currently in the process of digitizing their government
operations. As part of this process, electronic traffic regulations are becoming increasingly
important. The use of technology in traffic management can greatly improve efficiency and
reduce the need for manual intervention. Countries must coordinate and harmonize their efforts
to ensure the successful implementation of these regulations. ‘Thing that needs, coordination

and that needs harmonization.’

This participant also stated that they try to convince people and make people understand the
benefits of technology. ‘With the correct people, try to make them understand what that this is
needed and to get them moving in the right direction. So, it’s a multifaceted program of

convincing people and doing what can only be described as marketing.’

1 of the informants said that to solve the problem related to cooperation, they put all the relevant
people together and identified the reasons and factors that cause challenges to discuss them. ‘Is

mainly putting people in the same room. Getting people to talk with each other.’

Additionally, to overcome the challenges regarding the need for more cooperation between the
stakeholders, 1 of the participants stated that projects are working with the same goal to solve
this challenge. Research projects are an excellent platform to bring stakeholders together.
‘Well, I think that’s what the European research projects all is about because through this

project you get the cooperation between a lot of different stakeholders.’

The solution to technical challenges

1 of the participants agrees that the discussion with government and legislative bodies helps
overcome standardization challenges. ‘We address both the upper level, like Parliament and

government, the government is quicker, the Parliament is slower because of the situation.’
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To overcome the challenge regarding resilience, 1 of the participants stated that there should
be a shared understanding of a concept model and reference architecture to achieve a common
goal. They plan to implement automation in a gradual process by connecting all necessary
components first and then adding more advanced features until it is fully automated.

‘First of all, we try to establish a common understanding of what this is about.’

To address the issue of managing infrastructure, two solutions can be implemented suggested
by 1 of the participants. Firstly, a safety regime can be put in place to regulate traffic and
prevent hazardous incidents. Secondly, a coordinated and cooperative timetable for ship
arrivals at the terminal can be established.

‘What is done today is that we have a safety regime.’

To facilitate the safety and decision-making ability of autonomous driving, 1 the participants
said to develop communication technology and an information-sharing system that can provide
less dependency on human intervention.

‘Basically, it’s the communication technology and it is the information that you shared through
that communication technology that is what we call the enablers that solve or overcome the
challenges.’

The participants identified a range of technical and non-technical challenges and proposed
solutions to address them presented in the table below. Regarding non-technical challenges,
the main issues were legislation, lack of global awareness, political issues, and lack of
cooperation. The participants suggested that solutions could involve cooperation,
collaboration, meetings, harmonization, convincing, improvement of technology, putting
people in one room, and development of research projects.

For technical challenges, the participants identified standardization, resilience, lack of
infrastructure, and lack of human intervention in automated driving as significant issues. The
suggested solutions included discussing with the government, developing a shared
understanding, establishing safety regimes, collaborating, and developing communication

technology.
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Non-Technical challenge

Challenge Participant (8) Solution Participant (8)
Legislation 4 Cooperation, collaboration 3
Meeting 1
Getting global 1 Cooperation, harmonization |1
awareness and convincing
1 Improvement of technology 1
Political
Lack of co 2 Putting people in one room 1
operation
Development of research
project 1

Technical challeng

e

Lack of human
intervention in
automated driving

communication technology

Challenge Participant (4) Solution Participant (4)
1 1
Standardization Discussion with Government
1 1
Development of common
Resilience understanding
1 Safety regime and 1
Lack of collaboration
infrastructure
1 Development of 1

Table 7: Summary of Challenges and solutions

From the table it is evident that majority of the participant put emphasize on the cooperation,

collaboration, and meeting to solve the most significant challenge.

4.3 Area with learning opportunity

Continuous improvement

2 of the participants stated that continuous improvement is essential to proceed, and it should

be done by learning from previous projects. The focus should be given to ongoing projects and

updating the system continuously. ‘Continuous improvement is that, would say really

important to keep on moving forward.’
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Moreover, 2 of the informants informed that they focus on deployment of the industry, legal
and standard barriers. To survive and teach their members, a framework of continuous
improvement is significant. They agree on improvement through learning from others. ‘We

have made a system for that and make sure that we can use that kind of framework of

continuous improvement as a business model, but also to teach our members.’

2 of the participants stated that for continuous improvement, collaboration and partnership is
required. Continuous improvement enables us to share knowledge and resource. The
discussions also focus on the necessity of efficient business models to facilitate the execution
of continuous improvement and the challenges of expanding pilot projects without a viable
market.

‘We are building up a portfolio of project. And if you agree to be a partner in lab, then you
agree to share the knowledge, the solutions and in your project with and the partners that you
have and so others can build on that knowledge. So that way you get a continuous improvement
and also you get, uh, projects which have been developed for several years but with different

kinds of finance financial sources.”’

Although continuous improvement was not explicitly mentioned by 1 of participants, they
discussed their viewpoint on continuous improvement by emphasize the significance of making
systems adaptable, practical and adaptable to future changes and compatible with previous
versions. ‘They focused on making it future- proof and compatible with previous projects.’

Furthermore, 1 of the participants stated the role of ISO and the Norwegian coast guard as a
driver for innovation and continuous improvement. They offer a structure for organizations to
create and execute systems that help them reach their objectives. However, It should be noted
that the maritime industry is primarily dominated by global players, making it challenging to
alter regulations and establish uniform standards. ‘So continuously improvements. Yes, it's

possible within some limitations.’

Here is a table suggested various methods for achieving continuous improvement. Two of the
informants emphasized the value of learning from past projects, another two informants
mentioned learning from peers, one participant suggested developing strategies based on
previous experiences, two participants highlighted the importance of collaboration and

partnerships, and one person highlighted the role of regulatory bodies.
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Area Result Participant

Learning from previous 2
projects
Continuous .
Learning from others 2
improvement :
Strategies for future by 1

considering previous

Collaboration and partnership 2

Role of regulatory bodies 1

Table 8: Summary of the result of analysis

From table 8, it is evident that most of the participants said that they improve continuously by

learning from previous projects and others.
Adoption of new technology

2 of the participants stated that technology adoption depends on the client's preferences.
Adoption then depends on how it can convince people to adopt and needs collaboration

between developer and client.

‘If you really can prove that technology is useful, then it will be taken up quite fast in some
cases, so new technology has to be proven to have

Significant benefits.’

1 of the participants stressed the significance of embracing new technology, specifically within
Intelligent Transport Systems. They acknowledge the rapid advancements in technology,
particularly in artificial intelligence, and explain how these innovations can tackle challenges

connected to automated driving.

‘The core of ISTS is to adapt new technology because things are happening really fast and it's
always a lot of new technology coming up and especially now with the with the artificial

intelligence and development happening there.’

1 of the participants stated that adopting new technology is essential specifically for maritime,
and for adopting new technology, government support is necessary. According to the attendant,
the adoption of technology has two steps, one is development, and another is adoption.
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‘So, we kind of create a possibility for innovation to develop new technology, and then we work
with the clients, those who are going to buy it to make sure they are aware of this and can buy

it afterward.’

1 participant stated that operators and other parties had embraced new technologies, but their

primary aim was improving their operations.

‘Adoption of new technologies, yes, there has been a lot of adoption of new technologies but it

might help them self. The focus is to help themself for their own operation.’

1 participant stated that new technology could be expensive to implement, so a convincing
reason is needed to justify it. However, if it proves valuable, it can be adopted quickly. ‘I think
people are very open to new technology when it's out there. Maybe the thought of technology
is scary before you see it before you know what it is. But everything new is scary before you
can see it and know what it is. So, | think that people adapt quite easily.’

Additionally, 1 participant did not provide their input regarding the learning opportunities

associated with adopting new technology.

Here is a table summarizing the results,

Area Result Participant

Preferences and collaboration | 2

Adoption of new Advancement of technology | 1
technology Government support 1
Self-development 1
Ability to convince 1

Table 9: Driving factors to adopt new technology

From table 9 it is evident that participants had different views on drivers for adopting new
technology. However, 2 participants agreed that preferences and collaboration are essential
factors for the adoption of new technology. 1 participant emphasized the advancement of
technology, while another participant mentioned the importance of government support.
Additionally, self-development and the ability to convince others were mentioned by one
participant each.
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Prioritization of multimodal

2 participants emphasized the importance of giving priority to multimodal transportation in
order to achieve traffic safety and improve the quality of traffic. They expressed that there is
only no alternative of prioritizing multimodal transport. ‘If you want to reach any targets of
and the and the climate or Traffic Safety or making the transportation smarter, we need to we
really need to prioritize the multimodal. There is no way around it and even in Norway where

you don't have that many roads.’

Additionally,2 participants suggested that to optimize the entire transport system, it is crucial
to prioritize multimodal transport. This involves coordination among various actors, such as
truck drivers, sea cargo operators, and senders/receivers of goods. However, each actor may
prioritize their operations instead of considering the entire value chain. ‘So, I think if you're
going to utilize the whole transport system, in an optimal way, you must also coordinate

between the modes.’

Furthermore, 1 participant pointed out that the road and maritime sectors give little attention
to multimodal transport. This is because maritime transport mainly involves transporting goods
from one port to another, while road transport provides door-to-door service. Therefore, there
may be limited opportunities to learn about multimodal transportation.

‘Multimodal is not really high on the agenda for the maritime sector. Maritime is very much

about port-to-port transport.’

Additionally, another participant agreed that using multimodal transportation can help achieve
shared mobility and reduce traffic congestion, which has a negative impact on sustainability.
‘Having multi modal journeys for example, I think that it's good as long as it is shared mobility.

As long as you have as much transport that you can have with as less traffic as possible.’
The global perspective on handling logistics is that multimodal should be prioritized according

to one participant. 'Prioritization of multiple multimodalities that's really important for from a

well what you say a global perspective perhaps for handling the logistics.'
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Based on feedback from the participants, the table highlights the main factors to consider when
prioritizing multimodal transportation. Out of the 8 participants, 4 suggested that intelligent
traffic and optimization are the most important drivers. 1 participant mentioned limited
opportunities as a factor not to prioritize multimodality in maritime, while two emphasized the
significance of shared mobility and a global perspective. The general consensus among the
participants is that prioritizing multimodal transportation is crucial for achieving more
intelligent and optimized traffic. Additionally, there are ample opportunities for learning and
improvement in this area.

Finally, 1 participant did not add any input to Prioritization of multimodal.

Area Result Participant
Smarter traffic 2
Optimization 2
Prioritization of multimodal — i
Limited opportunity 1
Shared mobility 1
Global perspective 1

Table 10: Key drivers to prioritize multimodal

Improvement of transfer nodes

2 participants emphasized the importance of improving transfer nodes to create a sustainable
transportation system.1 of the two participants talked about mobility as a service platform of

the Norwegian government, which positively impacts improving transfer nodes.

Additionally, 2 participants expressed that collaboration between different stakeholders is
needed to improve transfer nodes or reduce waiting time. Transfer nodes play a vital role in
optimizing traffic management across various networks. However, one of the participants
pointed out that transfer nodes will only work with a common language. Therefore, cooperation
should be prioritized before optimizing individual networks. ‘Then you need to improve the
transfer nodes, and someone needs to be responsible for the transfer nodes now and. And that's,
uh, sort of- Back to where I started because transfer nodes, they will not work if you don't have
a common language, if you put cooperation uh at the top of your list. Maybe before optimizing
your own network. So, if the transfer nodes are sort of the key to multiple model Traffic

management.’
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Furthermore, 1 participant stressed the need for a standardized framework for transfer nodes.
This framework should define the minimum information required to facilitate any combination
of travels available in that node. The participant highlighted that the inefficiency of transfer

nodes could lead to economic and environmental losses.

1 participant emphasized the importance of introducing tracking and tracing in transfer nodes
to prevent property loss. They suggested that there is still much room for improvement in this

area. ‘There is, still, much to do in the track. Trace in in the transfer nodes.’

1 participant pointed out the potential for enhancing transfer nodes by providing more detailed
information and connections between different modes of transportation. They also suggested
that automation could improve transfer nodes by implementing automated traffic signals,
vehicles, and ticketing systems.

Finally, 1 participant did not respond to the learning opportunities in transfer nodes.

This table shows that most of the participants indicate that the operation of transfer nodes needs
to be improved, and it can improve by introducing and updating tracking, tracing, and
collaboration.

Area Result Participant
Tracking and tracing system 2
Collaboration 2

Improvement of transfer | Standardized framework 1

nodes Government support 1
Automation and detail information | 1
providing system

Table 11: Summary of finding for improving transfer nodes

Increased collaboration

2 participants discussed the significance of collaboration among various transport modes like
air, rail, and road to enhance the priority intersection system. One of the participants
emphasizes that collaboration must be more than just a name, but an actual agreement. They
stress the need to increase collaboration between transport modes. ‘So, you should take

collaboration seriously, not only in name. You should do it. And the way we learn, and ITS
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Norway is that if you if you want to collaborate, you should have an agreement that kind of

lays out the basic principle of that collaboration. Otherwise, it's only a name.’

2 participants said about the significant role of collaboration. The participant highlighted that
the transportation industry needs more collaboration to overcome challenges and achieve the

organizational goal.

1 informant highlighted the importance of collaboration to have an optimal system.
‘So of course, collaboration is important. If you're going to have an optimal system, the
different actors and systems and actions must be coordinated, and then you need

collaboration.’

1 participant stated that communication and coordination today are manual. To improve this
communication, better collaboration is needed, especially in the more oversized ports. ‘And
this has to be done by telephone. So, it's very complicated and a lot of things can go wrong so
that you have more delays and stuff like that. So, there's really a need for better coordination

and collaboration in the big ports.’

1 participant talked about the positivity of stakeholders toward collaboration. According to
him, collaboration is not an issue in the system, and stakeholders are interested in collaboration.
‘Stakeholders are interested in addressing it. So, collaboration is a is not a problem I would

say.

Lastly, 1 participant did not comment on increased collaboration. Here is a table summarizing

the result.

Area Result Participant
Enhancing the operation of | 2
intersection

Increased collaboration Overcoming challenge 2
Optimal system 1
Digitalization 1
Interest 1

Table 12:Summary of finding drivers for collaboration.
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The table summarizes the participants' results on the factors that contribute to increased
collaboration in improving intersection operations. The majority of participants identified the
need to overcome challenges and improve intersection operations as the primary drivers for
collaboration. Other drivers included implementing an optimal system, digitalization, and
interest. These results indicate that collaboration can be an effective solution for addressing

challenges and enhancing the overall functionality of intersections.
The most significant area that has learning opportunities

Table 13 indicates the areas and number of participants that have chosen the most significant

area with learning opportunities.

3 out of 8 participants have indicated that the collaboration area has much potential to improve,
followed by the area that prioritizes multimodal system. 2 out of 8 participants indicate that
there is much to learn in the multimodal system. Apart from that, 1 participant felt that area of
continuous improvement could be improved with the adoption of new technologies, 1
participant indicated that there are learning opportunities regarding the improvement of transfer
nodes with increased collaboration, and 1 participant did not choose any of the area given but
expressed that collaborative implementation is an area which has learning opportunity. Areas

that are chosen by a majority of the participant are discussed in the discussion chapter.

Areas Participant
Continuous Improvement 0
Adoption of new technology 0
Prioritization of multimodal 2
Improvement of transfer nodes 0
Increased collaboration 3
Continuous improvements with adoption of | 1

new technologies by increased collaboration

61



Improvement of transfer nodes with increased | 1

collaboration

Collaborative implementation 1

Table 13: The most significant area having learning opportunity

4.4 Learning method

The participants were asked to express their views on various learning methods, and they
provided their feedback accordingly. This questions in this section, aimed to gain insights into
the different learning method and preferences of participants, and to identify the most effective

and efficient methods of learning for optimized operations.
Learning from others

1 participant stated that they learn from others in private and public workshops on private and
public levels, and it is a way of engaging themselves in ongoing research and development.
‘Learning from others. So that means you are engaged in in ongoing research and development

in Europe.’

1 participant stated that learning from others is a process where learners can choose what to
pick from a lecture or presentation. ‘They can pick up on uh on things that is valuable for them
in that in that kind of presentation or lecture or whatever, you don't need to be try too hard to
try to think what will be helpful if you concentrate on saying what do we do then the other kind

of party that needs to learn.’

1 participant stated that it is important to learn from others when a project is new for someone.

‘If it is a new area for you, it is important to learn from others.

1 participant stated that learning from others is not applicable when no one has done anything
related to that project before. However, if someone did something in that field, particularly in
maritime, then it is certain that the learning will be transferred. Sometimes you cannot learn
from others because this is the first time anyone has done it.

‘If somebody has done something in the maritime field, it will typically be transferred, it will
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be transferred relatively rapidly.’

Furthermore, 1 participant stated that when someone has to decide on which direction to go,
they should always start with learning from others. ‘You know which direction you have to go.
So, you use learning from others to decide where we should go.’

1partuicipant expressed this method as learning with others rather than learning from others. It
depends on the mindset of people regarding the openness to learn and share something. The

participants highlight learning together. ‘I think I would say that I learn with others.’

1 participant expressed that learning from others is extremely important in the case of
optimizing organizational things, which involves motivating and discussing with people to
learn. ‘It's a very good way to find out how to optimize organizational things and it involves

how to motivate people, how to discuss, to get the truth out.’

Finally, 1 participant stated that they are following this method currently by studying and
researching ongoing projects. “.... Building a knowledge base that we can build further on. So

that's basically what we're doing by learning from others.’
Experiment

1 of the participants stated that to test and implement new standards experiment is needed. ‘The
experiment is very important to take a look at all these new standards and develop solutions

that matches the standards.’

1 participant stated that they do many experiments, which is the quickest way to get results. ‘If’

you can do an experiment, you will gain quickest.’

2 participants stated that it is a part of the evaluation. When someone intends to do something
new, they must undergo several evaluations, and an experiment should be one of them.
‘When you have done projects and don't proper evaluations, you can also summarize the

lessons learned, the experience and also recommend what to do next.’

1 participant stated that experiment is the way to gain experience. ‘We have to do experiment

and to gain experience you have to do experiments.’
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1 participant stated that experiments are important in cases where nobody has done the same
thing before although experiments are sometimes expensive. So, for the experiment it has to
be tested first.

‘Sometimes you cannot learn from others because there is nobody has done it before.’

..... Solving the problem on paper Ist and then if you think this will work then you have to

prove that it works with experiment.’

1 participant stated that experiment is needed to see how things will work, how it will meet the
goal and how it will meet the need of people.

‘So, I think you need to experiment, but you need to do it smart, and you need to have a clear
vision of your goal. What do you want to achieve with the experience, experiment, or the pilot

thing.’

1 participant stated that the experiment is the demonstration of how a project will work out and
to succeed, preparation and adequate infrastructure are needed. ‘Experiments, it’s most likely
about the demonstrations, in order to succeed with those demonstrations, you need to do all of
these preparations with making sure that you have the physical infrastructure that works for

them.’
Experience

3 participants stated that experience is the learnings people get from the demonstration.
Experience is dependent on the experiment. By experimenting, one can get experience. ‘When
you have done projects and done proper evaluations, you can also summarize the lessons

learned, the experience and recommend what to do next.’

1 participant stated that it depends on the capability to relate it to the next project. If someone
gets a project and does not know how to connect experience, then the experience will not work.

'You have an experience that you don't know how that relate to the next domain.'

2 participants stated that experience is the documentation of an experiment from which others

can learn to do things. 'They have paperwork that details how to do things, how to test things.'
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1 participant stated that having the experience to decide whether something is better or worse
is important. “You have to decide that this is a good way to do it, and then you can test it so

experience....’

1 participant said that experiments and experience are interrelated and expressed the same
perception about the experience. ‘We have to do experiment and to gain experience you have

to do experiments.’
The most significant learning method

According to the responses gathered from most participants, it was agreed that the learning
methods related to optimizing operational processes, which include improvement,
collaboration, and technological development, are interconnected. The order in which these
learning methods were presented in the interview guide was also deemed correct by most of
the participants. Here is a table presenting the feedback of participants. Here is a table to present

the feedback of participants on learning method

Area Result Participant

Learning from others 1
Learning Method Experiment 2
Experience 1
Learning from others, Experiment and | 4
Experience
Table 14: The most significant learning method

From the table, it is evident that, 4 out of 8 participants stated that, all methods of learning are
significant.

‘So, I think all these three are important.’

‘I would never choose just one then I don't think you'll get a good project, so I think all three,
learning with others through experiment and experience.’

‘You shouldn't start to do experiments on something that you do not have any knowledge about.
So, get some learning from others, do some experiments, and find out why. Get some

experience.’

2 out of 8 participants stated that, experiment is the most significant learning method. ‘I think

the most efficient is to do an experiment if it's possible.’
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4.5 Barriers to adopt learning

Organizational barrier

6 participants stated that organizational barriers are related to culture. The culture should be
ready to accept learning if it does not accept that it is a crucial barrier.1 participant stated that
the barrier is so strong in some cases that they have to quit the project.

'‘Some transport modes think they are best, or they think they are so different from others that
there is no point in listening to others. So that is as a culture that may limit the learning.’
'‘Well, it's much about the culture, about the size of the organizations that they it's take, it takes

a long time to change the way you're working, accept the new technologies and so on.'

1 participant indicated that organizational barriers are becoming more prominent where
digitalization comes more. 'When digitalization comes more and more and then it becomes

more and more important to sort out these sorts of barriers, so it's a huge barrier.'

1 participant stated that this barrier creates a dilemma where government regulation is on one
end, and corporations are on one end. 'All the regulations that make provides a predictable
market for big investments. So that was a big problem. So, you had the big corporations for
sitting on one fence and the governments were sitting on the other fence and nobody wanted to

jump down the middle and make this thing work.'

Operational barrier

4 participants stated that the barrier always exists as there is always a lack of resources and
capabilities such as finance, but these barriers are easy to overcome. 'Every single time they
will point to, no we don't have the money. We don't have the resources, we don't have the people
with knowledge and there are no standards we can use and what we have here is so outdated
and so on, all excuses to not do anything.'

2 participants stated that this kind of barrier, like a lack of resources, can limit the capability
of the industry to learn and develop. 'Someone does not get resources. Someone never gets the
opportunity to actually develop their department because there is always a lack of capability.

And that is a real barrier for, learning and developing your organization.'

1 participant stated that operational barriers to the legal system are challenging to overcome.
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For example, Manufacturing plants may need to invest in new equipment to comply with legal

safety standards.

1 participant stated that operational barriers become more significant when people do not want
to share or are scared to share the resource. 'That would be an operational challenge, getting
people to share their data and also connecting different kind of systems that is operating today.'
Technical barriers

4 participants stated that it is the easiest to solve technical barrier by adjusting the standard
according to their convenience, or everyone agrees to do the same thing.

‘The easiest thing is usually to solve the technical problems. That's the easy thing. To make
things work. Yeah, that's the easy part. The problem is you make the solution works great, but
you didn't complete the follow the standard, so the standards were not. The standards were a
bit loose. So, we ended up with your own version of the standard. So now you're not compatible

with any other systems. But so, to make things work, that's the easiest part.’

1 participant stated the operational and technical barriers with the same example and

highlighted that this barrier always exists.

1 participant stated that their projects face these barriers, and they work a lot to fix the barriers

related to standardization.

‘That's one of the areas | have been working a lot with standardization and that's an obviously

a significant challenge.’

1 participant stated that, because of lack of standard and due to technical difficulties, it is
always hard to implement solutions.

‘If you are not able to implement things due to technical difficulties or due to lack of
standardizations. So, you're not able to learn because you cannot. Test or do things. You will

be just theoretical.’

1 participant stated that barriers such as outdated systems may hamper the reliability and
validity of data. However, they are possible to overcome by risk assessment system, and it
depends on the existing knowledge and willingness to overcome.

‘You need to have, risk assessment systems in place also so that you know what to do if you
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have unforeseen incidents.’

The Most significant barrier to adopting learning

After conducting interviews with the participants and analysing their responses regarding the
different barriers to adopting learning, they were asked to identify the most significant barrier
they faced. Of the 8 participants, 4 stated that governance and organizational barriers were the

most significant barriers to adopting learning.

‘Technical is also an issue for digital, for cooperation mostly, but organizational is the big

barrier. ’If your organizational going as barriers, then you're stuck.’

1 participant explained that technical issues are also a concern for digital cooperation, but
organizational barriers pose the biggest challenge. An organization must face barriers to make
progress.

2 participants stated that operational barriers are significant, while 2 others believed all barriers

are significant.

Based on their answers, a table is created to summarize the most significant barrier to adopting
learning. The table showed 4 participants identified organizational and governance barriers as
the most significant, 2 informants identified operational barriers, and none identified technical
barriers. 2 participants believed all three barriers (organizational, operational, and technical)

were equally significant.

Barriers Participants
Organizational and Governance 4
Operational 2

Technical 0
Organizational, operational, 2

technical

Table 15: The most significant barrier to adopt learning
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5. Discussion

This chapter will thoroughly examine the findings presented in the previous chapter and draw
connections to the reviewed literature to see if the study results agree with or contradict the
theory. The topics considered significant in analysis and those the author deems essential will
be focused. Sub-research questions are answered first as the answers provide information to
address the main research question. Sub-research questions were built to see the different
perspectives of studies to identify the potential hurdles, strategies, and solutions that can affect
learning opportunities. Identifying challenges and barriers and building a strategy to solve

challenges is essential to get a depth analysis of the main research question.

Sub-research gquestion no .1

e What are the challenges of the road traffic management system within ITS?

The study shows that one of the main challenges is related to legislation. According to the
participants, legislation becomes a challenge for reasons such as: when it includes complex and
unfavourable regulations for industries to implement new solutions, legal constraints that set
boundaries for what can be done or what not, and policy decisions that limit the capability of

access to resources needed.

Additionally, the study shows that legislation can be difficult to navigate due to the complexity
of laws that often need to be updated and written convolutedly. Updating or adjusting laws that

have been in place for a long time can be slow, even, when necessary, to meet current demands.

When legislation requires the involvement of politicians, challenges become more prominent.
Meeting with politicians is a lengthy and cumbersome process, especially when trying to make
them understand the necessity and benefits of new solutions. Conversations and negotiations

with politicians typically require considerable data and technical expertise.

Apart from national law, complying with international law is also a significant challenge. Some
industries must adhere to international law. International laws are sometimes designed in a way
that does not consider different states' requirements and strategies. The conflict between

international and local laws often makes it difficult to implement solutions.

69



In addition to national laws, compliance with international laws is a significant challenge for
specific industries. International laws may only sometimes consider individual states' specific
needs and nuances, making it difficult to implement solutions and resulting in conflicts between
local and international laws. This conflict between national law and international law often

hinders the potential of new solutions.

Apart from legislation, legal decisions also impede data sharing. Reliable and accurate data are
crucial for efficient traffic management. Legal decisions restrict the data collection, usage, and
disclosure, which makes gathering necessary information challenging.

However, the findings from the literature review show that the challenge of both domains is
congestion which causes significant loss economically. Several pieces of literature have
identified and justified the reasons behind considering congestion a significant challenge, such
as growing demand, inadequate infrastructure, lack of collaboration, and lack of
automation(Praetorius & Hollnagel, 2014) (Liachovi¢ius & Skrickij, 2020) .

It is interesting to see the different results from the two studies. The reason for the variation
lies in the methodology. The primary data analysis of this thesis is from an interview, and the
secondary data analysis was from published journals and literature. The interviews identified
the challenge based on the perspective and practical experience, whereas the published
literature identified the challenge from a broader perspective. Another reason is that the study
from the interview covers specific projects and unique challenges, whereas the literature review

covers a wide range of traffic management issues (Bryman & Harley, 2022).

So, according to the interview and literature review, the challenges are related to legislation

and congestion.

Sub- research guestion no .2

e How were the challenges addressed?

Based on the literature review, the challenge of congestion in road traffic management has been
successfully addressed through the implementation of ITS. This has been achieved through
quick technology adaptation, various applications, extensive research and development, and

the completion of different projects road (Mandhare et al., 2018).
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Government agencies, transportation operators, and technology providers must work together
to implement the ITS solution successfully. This collaboration ensures that the appropriate
technologies are utilized, adequate infrastructure is available, and the necessary policies and
regulations are implemented, as emphasized in the literature (Li & Nguyen, 2017).

On the other hand, according to the study of interviews, cooperation and collaboration are
needed to overcome legal challenges. Cooperation, collaboration and communication are
effective to convince people and to spread knowledge and learnings. According to the
participants, to overcome legal challenges, they arrange meetings and discussions with
politicians, Parliament, and government officials because they are responsible for drafting
policies and regulation. Communication enables the related authority to realize and identify the
several perspectives from both ends. Thus, the approval and necessary legal procedures become

convenient for the industries.

Additionally, the participants emphasized the significance of collaborating with major
operators such as port authorities, container terminal authorities, cargo owners, truck terminal
authority, truck owners and different interest groups. Collaboration ensures effective
communication and clarifies respective job responsibilities. To overcome the legal challenges,

it is required to have a common and shared understanding of challenges and solution.

Furthermore, collaboration with intergovernmental organizations like the International
Maritime Organization, International organization for standardization and EU is required for
effective communication and to overcome the legal restrictions imposed by them. On a global
scale. Collaboration with international regulatory bodies enables us to advocated new standards

and guidelines convenient to local needs, limitations and strategies.

After the discussion, it was determined that the obstacles to successful project implementation
or operation are many and intricate, including factors like legislation and congestion. To
overcome these hurdles, it is crucial to have productive collaboration among stakeholders at

all levels.
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Sub- research guestion no.3

e What are the barriers for maritime traffic management to adapt the lessons?

Through analysing the statements of participants, it was discovered that organizational barriers
pose a significant challenge in the learning and transfer of knowledge in traffic management
within the ITS.

One major hindrance is the organizational culture, the mindset of industry where some
transport modes believe they are superior, lack of realization in the importance of learning,
lack of knowledge sharing mentality and do not value the opinions of others. These are cultural
barriers which and results from the structure of the industry are extremely difficult to
overcome. If the structure is centralized, people working there have lack of interest in adopting
learning. This cultural barrier limits learning and obstructs the transfer of knowledge from

another domain.

Participants also highlighted, resistance to change and the time it takes for organizations to
accept new technologies and adapt to them another barrier. Some industries are often scared of
adopting new learning and people often resist. Apart from that some industries wait for the
learning to be proven beneficial to other industry or domain which makes them late in adopting

learning. These are organizational barriers to adopt learning related to people.

The size of an organization is a factor that contributes to this obstacle. According to the
participants, larger organizations take more time to change as decision-making processes and
implementing changes can be slowed down in larger organizations due to complex structures
and hierarchies. This can be further complicated by specialized departments and teams, leading
to communication barriers and siloed thinking. As a result, employees may resist change and
prefer to stick to the status quo. To successfully implement ITS and adapt to the changing
landscape of transportation management, organizations must identify and address these
barriers. With the rise of digitalization, the resistance to change becomes more prominent, as
technology continues to develop and expand, businesses must adjust and incorporate new
technological advancements into their operations. However, some companies may be hesitant
to embrace change, particularly when it comes to digitalization, resulting in obstacles to

implementing new technologies and processes.
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Another organizational barrier is the dilemma where government regulations provide a
predictable market for significant investments, while corporations face uncertainty when
investing in new technologies. Businesses may nevertheless experience uncertainty when
investing in new technology, even though government laws can create a reliable market for
significant investments. Regulations create a stable market with unambiguous norms and
standards, but it can be difficult for businesses to invest in cutting-edge Technologies that are
burdened with danger and uncertainty. This is a conundrum because while the government can
guarantee a stable market, businesses would need more assurance and willingness to take risks

with their investments. These uncertainties within the business create barriers to adopt learning.

The reasons for the barrier are fear of losing job, lack of confidence and lack of knowledge
about the importance and benefit learning. Participation in workshops, training and
development and motivational activities from the industry are needed to overcome the
barrier(Raza et al., 2023).

While the study result presents people, culture, and governance as organizational barriers, the
literature review also identifies people, culture, and governance as organizational barriers.
These barriers arise within industry. Reluctance to change, cultural beliefs, and attitudes toward
learning are the causes of these barriers. Additionally, the bureaucratic or centralized culture
with strict job descriptions and a focus on profit causes an adoption barrier(Harris et al.,
2015),(Raza et al., 2023).

So, to conclude it can be said that organizational barriers such as people, culture, and

structures are the factors that contribute to the barriers to adopting learning.

Research guestion

e What are the learnings opportunities of maritime transport system from road transport
system for enhancing traffic management within the context of Intelligent Transportation
Systems (ITS)?

According to the result of the interview, there are opportunities for learning in the maritime
industry through collaboration and coordination with other transportation modes like air, rail,
and road. The analysis of finding challenges and solutions also shows that collaboration and

cooperation are vital to overcoming significant challenges like congestion and legislation.
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Increasing collaboration is a learning opportunity. According to interviews collaboration has
been good and stakeholders are interested in collaboration. But collaboration should occur
between all stakeholders, not just by name but also by agreement. When there is collaboration
in the form of an agreement, all the stakeholders are accountable for collaborating. To
implement projects and new solutions, collaboration starts with the government, parliament,

and authorities like police, and public administration.

As in the previous chapter, learning is defined as acquiring and sharing knowledge. Increased
collaboration is an excellent platform to learn in that sense(Argote, 2011). Even if the
technology is ready and there is willingness to accept it, in that case also collaboration is
required, which should not be mix with cooperation. Collaboration with different stakeholders
can facilitate learning as it widens the opportunity to exchange ideas. People with different
backgrounds and expertise work together, share their experiences, facilitate enough resources
for experimenting with different solutions, and, most importantly, people learn with each other

instead of learning from others(Argote, 2011).

Increased collaboration is also needed to overcome the silo thinking of the industry by breaking
down barriers between departments or teams, fostering a culture of knowledge sharing, and
encouraging interdisciplinary approaches to problem-solving (de Waal et al., 2019). For
example, it was observed in the answers where respondents thought that multimodality is not
an agenda for maritime, even though most cargo vessels use different modes of transportation
to reach their destinations. A system of collaboration between all the actors is required to avoid
any unexpected situation, such as congestion. Collaboration between all actors results in an
effective communication system. For instance, the existing communication system is manual
such as paperwork and messaging system. These systems can be improved by digitizing
paperwork and advanced messaging systems, which is possible to learn from collaboration with

ITS solutions.

In addition, some participants chose not to answer all the questions. Additionally, others noted
that there may be opportunities to learn from aviation in the maritime industry, which has
already been documented in literature(Praetorius et al., 2012). This highlights the need for more
openness to new ideas and exploration of potential areas. To facilitate learning, greater
collaboration is necessary so that individuals can share expertise and knowledge to uncover the

possibilities within their respective fields.
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Furthermore, improving collaboration is crucial for addressing a wide range of areas, including
prioritizing multimodal transportation, adopting new technology, and enhancing transfer
nodes. Without collaboration, it becomes difficult to tackle these issues effectively. For
instance, the introduction of updated technology for operating cranes or cargo tracking and
tracing can help improve transfer nodes. However, implementing such technology requires
increased collaboration between the responsible authorities and technical experts. Another
example could be the goal of achieving sustainable transport which needs the collaboration of
all transport modes. Similarly, adapting new technology, continuously improving, and
prioritizing multimodal transportation also require increased collaboration among all involved

parties.

Apart from the interviews, the literature review also identifies the area of increased
collaboration as learning opportunity. The literature review highlighted the essential role of
collaboration to reduce delay, waiting time and congestion (Jagienka, 2018) (Li & Nguyen,
2017).

5.1 Reflection from the interview

Some interviewees answer some of the questions. One explanation for not answering all
questions is that they may need more knowledge or experience to provide a meaningful

response to specific questions, so they skipped them.

Additionally, respondents may have skipped questions because maybe the question did not
align with their personal preferences or biases. They might have felt more comfortable

answering questions about their experiences or views.

Some respondents may have hesitated to provide their opinions on specific topics due to their

concerns about confidentiality, fear of judgment, or lack of confidence.

Some respondents were too technical while answering the questions. If someone needs help
explaining business concepts in a way that is easy to understand, it can make it easier to work
with people who are not as knowledgeable in that field. This could lead to communication and

collaboration issues.

Moreover, questions related to challenges and solutions received more attention than those

questions about areas of learning opportunity. The individuals who were interviewed for this
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study might have felt more at ease discussing how they overcame obstacles, as this could be
seen as a sign of proficiency and capability. On the other hand, recognizing learning
opportunities might be perceived as admitting a deficiency in knowledge or skills, which some
people may find less desirable, related to the barrier of cultural beliefs and attitudes towards
learning in the industry. Putting more emphasis on challenges and solutions indicates a
preference for dealing with immediate issues instead of taking a proactive approach to learning

and innovation.

Interestingly, some respondents were more willing to express their opinions on multiple areas

beyond the given options. Some individuals may have a wide-ranging interest and possess
knowledge across various field areas. This indicates their curiosity and willingness to learn
beyond their specific domain, which is positive. However, some respondents may have felt
compelled to share opinions on topics outside their primary focus to appear knowledgeable.

5.2 Limitations

One of the limitations was the availability of respondents. Initially, it took much work for the
author to reach the contacts of relevant and required people. There could be a chance of the
detection of the origin of the information because the sample size was small. Considering that
some information was not disclosed. The challenge was maintaining the interviewees'

anonymity because some answers were related to job positions.

One limitation is credibility. The thesis presents a case study of an association. The areas of

learning opportunities for maritime could vary according to the other industry or company.

Furthermore, another area for improvement is the unavailability of published literature on
learning opportunities. To overcome this limitation, learning opportunities in different sectors

and the areas with the most learning opportunities were investigated separately.

All the interviews were in English, although neither the participants nor the interviewer were

native speakers. Nevertheless, both interviewer and participants have proficiency in English.

6. Conclusion

The study has identified that legalization and congestion are two main challenges in

managing transport within ITS. Regulations that are complex and unfavourable, legal
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restrictions, inconvenient policies, and conflicts between national and international law
significantly hinder data sharing and maintaining an uninterrupted transportation system. On
the other hand, congestion was identified as a primary challenge caused by the lack of
infrastructure, rising demand, and minimal use of automation in works of literature. The
variation in the result was due to the methodology, such as the interview is focused on
specific associations. At the same time, the literature review covered a wide range of traffic

management issues.

Collaboration was identified as a solution for addressing challenges. Collaboration and
communication with legislative bodies at the national and international levels are the
strategies that help to overcome the challenges. Besides, putting all stakeholders in the same
room and identifying common drivers and barriers, collaborating with the technology to
implement ITS solution, coordinating schedules for controlling systems, and establishing a
safety regime were highlighted as collaboration strategies to deal with complex and

multifaceted problems and challenges.

Additionally, the thesis finds out resistance to change, lack of interest in exploring new areas,
and uncertainty regarding government regulations are the organizational and governance
barrier. The barrier contributes to factors such as silo thinking and reluctance to adopt new

technology, and less capability to think of potentiality.

Finally, these sub-research questions were analysed to answer the main research question,
and the study found the importance and role of increasing collaboration. The study found that
maritime has learning opportunities in collaboration within ITS. The increased collaboration
covers areas such as multimodal, transfer node, and adaption of new technology. More
learning and improvement in collaboration is required for a transportation system that
prioritizes multimodality, has improved transfer node, improve continuously and adopt new

technology.

To conclude, the thesis aims to explore learning opportunities in maritime operations.
Therefore, it found the areas, such as ITS, barriers to learning and explored different
perspectives of people with different backgrounds and learning methods. The result of this
study will help to make ITS and maritime traffic about the importance of increasing

collaboration.
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6.1 Recommendation

From the study, observation, and literature review, there is a knowledge gap, and a lot can be

done to overcome it and increase collaboration.

From the interviews, it is found that most of the participants are interested in technical
developments and in sharing experiences from the technical point of view. From another
interview, it was found that when there is a need to develop technology, the first thing that
needs to be done is to experiment with the readiness level of people and the impact of
introducing the new technology to society.

To increase interest and engagement in non-technical aspects, it is crucial to collaborate with
social organizations. These organizations deeply understand the needs and challenges of
specific communities. They can provide valuable insights into how technology can be
designed and implemented in a way that benefits everyone. By partnering with social
organizations, project owners can also ensure that the impact of their technology is optimistic
and equitable and that any potential risks or negative consequences are identified and
mitigated. In addition, social organizations can help communicate the technology's benefits to
the wider community and encourage adoption and participation. Therefore, building strong
relationships and partnerships with social organizations should be a key priority for anyone

involved in technology development.

However, in addition to understanding the intended audience's needs, conducting a thorough
legal analysis of the technology is important to ensure compliance with all applicable laws
and regulations. This may involve seeking guidance from legal experts or regulatory agencies
to ensure adherence to intellectual property laws, data privacy regulations, and other legal

requirements.

To increase collaboration, it is crucial to shift the mindset of individuals working in the
industry. This can be achieved by providing training and development opportunities,
engaging with end-users to document their experiences, recruiting individuals from diverse
cultural backgrounds to increase understanding of different perspectives, highlighting success
stories of industries that have embraced learning and development, and investing in practical

research and development.
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By offering training and development programs, individuals can acquire new skills and
knowledge to broaden their understanding and perspective. Engaging with end-users is also
essential to gain insight into their needs and challenges and to ensure that technology
solutions are designed with their needs in mind. Hiring individuals from diverse backgrounds
can increase cultural awareness, promote inclusivity, and make people out of the box. At the
same time, investment in practical research and development can lead to more innovative

solutions that address real-world challenges.

Overall, changing the mindset of individuals working in the industry is essential for fostering
collaboration and promoting innovation. By investing in training, engaging with end-users,
promoting diversity, and investing in practical research and development, organizations can

create a culture of collaboration and innovation that benefits the industry and society.

6.2 Issues for further research

The identified challenges had different outcomes, and it would be interesting to investigate
whether the discrepancies were due to technology changes, policy changes, or contextual
changes. Another effective avenue of investigation would be to compare the challenges
identified in the study with those published in documents. The discrepancies suggest more

project-specific research to identify and compare unique challenges.

The study focused on ITS with a relatively small sample of individuals working on different
projects, and it would be valuable to conduct interviews in similar associations. The thesis also
highlighted the need for research on learning opportunities, specifically cross-domain learning
opportunities in the maritime industry, methods of learning, and adoption barriers for learning.
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Appendix A

Interview guide

1. Introduction — Traffic management and Intelligent transport system
(a) Could you please briefly introduce yourself and your current position?
(b) What is your personal and professional experience with ITS?
(c) What does ITS mean to you? Please name a few concepts that come to mind when you hear
“ITS”?
2. Challenges and strategies.
(a) What was the challenge in your project?
(b) What are your most common solutions to overcome these challenges?
3. Learnings opportunities
(a) What do you think about the following areas as learning opportunities?
Continuous improvement
Adaption of new technology
Prioritization of multimodal
Improvement of transfer nodes
Increased collaboration.
(b) In your expert view, which of the above areas presents the most significant learning
opportunity?
(c) What do you think about following learning methods in the projects
Learning from other
Experiment
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Experience
(d) In your expert opinion, which learning method do you consider to be the most suitable for
learning?
4. Barriers to learning and strategies
Could you kindly elaborate on how the following barriers can potentially impede the adoption
of learning within an organization:
Organizational/Governance barriers, such as people and culture and a centralized
structure
Operational barriers, including a lack of resources and capabilities and the complexity
of systems.

Technical barriers, such as a lack of standardization and outdated systems.

Appendix B

€ Sikt

Notification form / Learning_opportunities of maritime operations from different
modes o... / Export

Notification form

Reference number

534828

What personal data will you process?

® Name (also with signature/consent)
® Email address, IP address or other online identifier
® Pictures or video recordings of people

® Audio recordings of people

Project information
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Project title

Learning opportunities of maritime operations from different modes of transportation within
ITS.

Project description

The thesis aims to investigate how maritime transportation can learn from other modes of
transportation within ITS, such as road, and rail transportation, to improve operation in terms

of congestion, safety, and sustainability.

Justify why it is necessary to process the personal data

The personal data is for the project

External financing

Not completed

Type of project

Student project, master's study

Contact information, student

Farzana Akter, akterfarzana223@gmail.com, tel: +4746572692

Processing responsibility

Institution responsible for processing

The University of Southeast Norway / Faculty of Technology, Natural Sciences and Maritime

Studies / Department of Maritime Operations

Project manager (scientific employee/supervisor or research fellow)
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Marius Imset, Marius.Imset@usn.no, tel: 97145212
Should processing responsibility be shared with other institutions (joint processors)? No

Selection 1

Describe the selection

Online meeting

Describe how recruitment or selection of the selection takes place
Online meetings in teams should be held for discussion

Age

35-45

Personal information for selection 1
How do you collect data from sample 1?

Personal interview
Attachments
Interview guide.docx

Basis for processing general categories of personal data Consent (Privacy Regulation art. 6 no.
1 letter a)

Information for selection 1

Do you inform the committee about the processing of personal data? Yes
How?

Written information (paper or electronic)
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Information letter
Confidentiality and NDA form.docx

Third parties

Are you going to process personal data about third parties? No

Documentation

How is the consent documented?

e Electronic (email, e-form, digital signature)

How can consent be withdrawn?

By email

How can the data subjects access, correct or delete personal data about themselves?
By email

Total number registered in the project

1-99

Permissions

Do you need to obtain the following approvals or permits for the project?
Not completed

Treatment
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Where is the personal data processed?

o Private devices

Who processes/has access to the personal data?
o Student (student project)

Are the personal data made available outside the EU/EEA to a third country or international

organisation?
No

Safety

Is the personal data stored separately from other data (connection key)?
Yes
What technical and physical measures secure the personal data?

® The personal information is continuously anonymised

.

e The information is encrypted during shipment

The information is encrypted during storage

Duration

Project period
01.01.2023 - 17.05.2023
What happens to the data at the end of the project?

Data is deleted (deletes the raw data)
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Will the registered people be able to be identified (directly or indirectly) in the

thesis/dissertation/other publications from the project? No

Additional information
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