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Abstract

As the largest archipelagic country in the world, Indonesia has | Aung Ye Kyew*
great potential in the maritime logistics industry. This study
aims to explore the opportunities and challenges in digitalizing
maritime logistics in Indonesia, with a focus on increasing the
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show that digitizing maritime logistics can increase the

efficiency of logistics processes, reduce bureaucracy and speed

up the flow of information. Additionally, better collaboration

and integration between stakeholders in the maritime logistics

ecosystem can be achieved through digital platforms. However,

challenges such as limited information technology

infrastructure and a lack of human resources skilled in digital

technology need to be overcome.ln conclusion, collaboration

between government, industry and academia is very important

in facing challenges and exploiting opportunities in the

digitalization of maritime logistics in Indonesia. Supportive

policies, adequate infrastructure investment, industrial

adaptation to new technology, and training for the workforce

are needed to realize the potential of digitalization in increasing

the competitiveness of the Indonesian maritime logistics

industry in the global market.
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1. Introduction

The maritime industry plays a crucial role in Indonesia's economy, as the country comprises
over 17,000 islands and has a strategic location along major international sea trade routes [1].
Maritime logistics, which encompasses the transportation, storage, and distribution of goods by
sea, is a vital component of Indonesia's supply chain. However, the digitalization of marine logistics
in Indonesia has been relatively slow compared to other sectors [2]. Digitalization in this context
refers to the integration of digital technologies, such as cloud computing, big data analytics, and
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the Internet of Things (loT), into the marine logistics ecosystem to enhance efficiency,
transparency, and decision-making [3].

The digitalization of marine logistics in Indonesia presents both opportunities and challenges.
On the one hand, it has the potential to improve operational efficiency, reduce costs, and enhance
supply chain visibility [4]. This can be achieved through the implementation of digital technologies
that automate processes, optimize route planning, and provide real-time tracking of shipments [5].
Additionally, the digitalization of marine logistics can contribute to the reduction of Indonesia's
logistics costs, which are currently among the highest in Southeast Asia [6].

On the other hand, the digitalization of marine logistics in Indonesia faces various challenges,
including infrastructure gaps, regulatory uncertainty, and digital literacy among stakeholders [7].
Many ports and maritime logistics operators in Indonesia still rely on manual and paper-based
processes, which can hinder the seamless integration of digital technologies [8]. Furthermore, the
lack of a comprehensive regulatory framework for the adoption of digital technologies in the
maritime sector can create uncertainty for stakeholders [9].

This paper aims to explore the opportunities and challenges in digitalizing marine logistics in
Indonesia, providing insights for policymakers, industry players, and researchers to drive the
transformation of the maritime logistics sector in the country.

2. Materials and Methods

This study employs a mixed-methods approach to explore the opportunities and challenges in
digitalizing marine logistics in Indonesia.

2.1.Literature Review:

a. A comprehensive literature review will be conducted to understand the current state of
digitalization in the maritime logistics sector, both globally and within the Indonesian
context.

b. The review will cover academic literature, industry reports, and government
publications to gain a holistic understanding of the topic.

c. Key themes, trends, and existing research gaps will be identified through the literature
review.

2.2.Qualitative Interviews:

a. Semi-structured interviews will be conducted with key stakeholders in the Indonesian
maritime logistics industry, including:
e Port authorities
e Shipping companies
e Logistics service providers
e Government officials
e Industry experts
b. The interviews will aim to gather in-depth insights into the opportunities, challenges,
and barriers associated with the digitalization of marine logistics in Indonesia.
c. The interview questions will be designed to explore the participants' perspectives,
experiences, and perceptions regarding the digitalization initiatives, their impact, and
the factors influencing their adoption.

2.3. Quantitative Survey:

a. A nationwide survey will be administered to a broader set of stakeholders in the
Indonesian maritime logistics industry.
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b. The survey will be designed to collect quantitative data on the current state of
digitalization, the perceived benefits and challenges, and the level of readiness and
willingness to adopt digital technologies.

c. The survey will include questions on various aspects of digitalization, such as the
adoption of digital technologies, the level of integration within the supply chain, and
the perceived impact on operational efficiency and cost savings.

2.4.Data Analysis:

a. The qualitative data from the interviews will be analyzed using thematic analysis to
identify key themes and patterns.

b. The quantitative survey data will be analyzed using statistical techniques, such as
descriptive statistics, correlation analysis, and regression analysis, to uncover the
relationships between variables and identify the factors influencing the digitalization of
marine logistics in Indonesia.

2.5.Triangulation and Synthesis:

a. The findings from the literature review, qualitative interviews, and quantitative survey
will be triangulated to gain a comprehensive understanding of the opportunities and
challenges in digitalizing marine logistics in Indonesia.

b. The insights from the mixed-methods approach will be synthesized to develop a holistic
framework for the digitalization of the maritime logistics sector in the country.

The mixed-methods approach will provide a rich and nuanced understanding of the topic,
combining the depth of qualitative insights with the breadth of quantitative data, to inform
policymakers, industry stakeholders, and future research.

3. Results

The digitalization of maritime logistics in Indonesia offers significant opportunities and
challenges. The maritime logistics sector plays an importantrole in international trade and
Indonesia's maritime economy, so digitalization can have a majorimpact on the efficiency,
productivity, and competitiveness of this sector.

One of the main opportunities for digitizing maritime logistics is increasing efficiency and
transparency in logistics processes. By digitizing workflows and data exchange, bureaucracy can be
reduced, and the flow of information can be accelerated. Additionally, real-time tracking of goods
shipments can increase transparency and enable better tracking of goods movements. This can
help reduce errors, delays, and lost goods.

Digitalization can also facilitate better collaboration and integration between stakeholders in
the maritime logistics ecosystem. Digital platforms can enable more efficient communication and
data sharing between ports, ship operators, logistics service providers, and other parties
involved. Integration of systems and data from various stakeholders can create a more
efficient and integrated maritime logistics ecosystem.

In addition, the digitalization of maritime logistics can support the overall growth of
Indonesia's maritime economy. By increasing the efficiency and competitiveness of the maritime
logistics sector, digitalization can facilitate smoother and more profitable international
trade. This can encourage increased exports and imports, as well asthe development of the
promising marine tourism sector.

However, digitizing maritime logistics in Indonesia also faces several challenges that must be
overcome. One of the main challenges is the limited information technology infrastructure in
several regions of Indonesia. Reliable internet connectivity and adequate data centers are

prerequisites for effective digital technology adoption.
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Apart from that, the readiness of human resources is also an important consideration. A
workforce skilled in using digital technology is needed to ensure effective adoption and utilization
of technology. Training and capacity building are key to overcoming this challenge.

Supportive regulations and policies are also needed to promote the digitalization of maritime
logistics. Data standardization, cyber security, and data protection are important aspects that must
be considered in related regulations and policies.

Finally, adequate investment and funding are needed to support the digitalization of maritime
logistics. Digital technology, infrastructure, and human resource development require significant
investment. Appropriate funding schemes and government support can help drive the adoption of
digital technology in the maritime logistics sector.

3.1. Opportunities in Digitalizing Maritime Logistics in Indonesia
a. Increase Efficiency and Transparency
e Digitalization can increase the efficiency of maritime logistics processes by reducing
bureaucracy and speeding up the flow of information [10].
e Transparency can also be increased by enabling real-time tracking of goods deliveries
and facilitating data exchange between stakeholders [11].
b. Facilitate Collaboration and Integration
e Digital platforms can facilitate collaboration between maritime logistics players, such as
ports, ship operators and logistics service providers [12].
e Integration of systems and data from various stakeholders can create a more efficient
maritime logistics ecosystem [13].
c. Supporting Maritime Economic Growth
e Digitalization of maritime logistics can increase the competitiveness of the Indonesian
maritime industry and encourage related economic growth [14].
e This could include increasing exports and imports, as well as developing the marine
tourism sector [15].
3.2.Challenges in Digitalizing Maritime Logistics in Indonesia

a. Limited Information Technology Infrastructure

e Several regions in Indonesia still lack adequate information technology infrastructure,
such as reliable internet connectivity and data centers [16].

b. Human Resources Readiness
e Digitalization requires a workforce skilled in using digital technology, which can be a
challenge in some regions [17].
e Training and capacity building are necessary to ensure effective technology adoption
[18].

c. Supporting Regulations and Policies

e Supportive regulations and policies are needed to promote the digitalization of
maritime logistics, such as data standardization, cyber security and data protection

[19].
Gcmlahorate



Maritime Technology And Policy In The Development Of The Maritime Logistics Industry Sector 59

d. Investment and Funding

e Digitalization of maritime logistics requires significant investments in technology,
infrastructure and human resources [20].

e Appropriate funding schemes and government support are needed to encourage the
adoption of digital technology [21].

Table 1. Opportunities and Challenges in Digitalizing Marine Logistics in Indonesia

Opportunities Challenges
Improved supply chain visibility Inadequate digital infrastructure
Optimized shipping routes Incomplete regulatory framework
Reduced operational costs Shortage of skilled IT workforce

By overcoming these challenges and taking advantage of the opportunities offered by
digitalization, Indonesia can increase the efficiency, productivity, and competitiveness of its
maritime logistics sector. This, in turn, can support sustainable maritime economic growth
and bring benefits to all stakeholders in Indonesia's maritime logistics ecosystem.

4. Discussion

Indonesia, as the largest archipelagic country in the world, has great potential in the maritime
logistics sector. However, digitalization in this industry still faces several challenges that need to be
overcome. The main challenges include inadequate information technology infrastructure,
especially in remote areas and outer islands. Apart from that, the lack of human resources skilled
in digital technology is also an obstacle in the digitalization process.

On the other hand, digitalization of maritime logistics in Indonesia offers promising
opportunities. By implementing an integrated digital system, the maritime logistics supply chain
can become more efficient, transparent and traceable. This will increase the competitiveness of
the Indonesian maritime industry in the global market. Apart from that, digitalization can also help
reduce operational costs, speed up delivery times, and minimize the risk of damage or loss of
goods.

Collaboration between government, industry and academia is key in facing challenges and
exploiting opportunities in maritime logistics digitalization. The government needs to provide
support through adequate policies and infrastructure investment. The industry needs to adapt to
new technologies and provide training to employees. Meanwhile, academics can contribute to
research and development of innovative digital solutions that suit the needs of the Indonesian
maritime industry.

By overcoming challenges and exploiting digitalization opportunities, Indonesia can become a
major player in global maritime logistics. This will not only increase industrial competitiveness, but
also support national economic growth and strengthen Indonesia's position as an important
maritime country.

5. Conclusions
The digitalization of maritime logistics in Indonesia offers significant opportunities and

challenges. With its vast archipelagic territory, Indonesia has great potential to become
a major player in the global maritime logistics industry through the application of digital
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technology. However, challenges such as inadequate information technology infrastructure and a
lack of skilled human resources in the digital field need to be addressed first.

Collaboration between government, industry, and academia plays an importantrole in
overcoming these challenges. The government needs to provide support through appropriate
policies and infrastructure investment. The industry needs to adapt to new technologies and
provide training to employees. Meanwhile, academics can contribute to the research and
development of innovative digital solutions that suit the needs of the Indonesian maritime
industry.

If these challenges can be overcome, digitizing maritime logistics in Indonesia will
bring great benefits. The maritime logistics supply chain will become more efficient, transparent,
and traceable, thereby increasing the competitiveness of the Indonesian maritime industry in the
global market. Apart from that, digitalization can also help reduce operational costs, speed up
delivery times, and minimize the risk of damage or loss of goods.

By taking advantage of digitalization opportunities and overcoming existing challenges,
Indonesia can strengthen its position as an important maritime country and encourage national
economic growth through a more efficient and modern maritime logistics industry.
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