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The implementation of green and smart port principles in Indonesian ports is explored in research
articles along with potential. Ports that are ”green” or ”smart” aim to minimize their negative envi-
ronmental effects. These ideas can greatly increase port operations’ sustainability and efficiency. The
infrastructure and high logistics expenses in Indonesian ports are just two of the issues they encounter.
The potential advantages of smart and environmentally friendly ports for Indonesia are examined in this
study. Ports can serve as catalysts for the economy, lower logistics costs, environmental sustainability,
improved global competitiveness, and climate change mitigation. Ports may support efforts around the
world to lessen the effects of climate change by using sustainable practices and technologies. By look-
ing at successful examples from other countries and analyzing the potential benefits of implementing
green and smart ports for Indonesia’s maritime industry, economy, and environment, this study aims
to provide insightful analysis and recommendations for policymakers, port authorities, and other stake-
holders in the country’s maritime industry. In conclusion, effective and sustainable port operations can
help a nation’s economy and environment in the long run by spurring economic development, lower-
ing logistical costs, improving global competitiveness, and aiding in environmental sustainability and
climate change mitigation initiatives.
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1. Introduction.

The maritime sector is essential for international trade and
economic growth (Sepehri et al., 2022). Indonesia, the largest
archipelagic nation in the world, largely relies on its ports to fa-
cilitate commerce and business activities (Adyasari et al., 2021;
Pattipawaej, 2022). However, the demand for efficient and sus-
tainable port operations is driving interest in green and smart
port designs (Iris and Lam, 2021; Khan et al., 2022; Sinha and
Roy Chowdhury, 2022).

With an emphasis on infrastructure modernization, techno-
logical adoption, environmental sustainability, and cooperation
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with international partners and experts, this research study ex-
amines prospects to apply green and smart port concepts at In-
donesian ports.

The efficacy, security, and sustainability of port operations
and services can be significantly improved by implementing
new concepts (Hua et al., 2020; Wang et al., 2020). Green ports
prioritize energy efficiency, carbon reduction, trash manage-
ment, and biodiversity preservation in order to reduce the en-
vironmental impact of port operations. (Ge and Wen, 2021; Lin
et al., 2022). Smart ports, on the other hand, employ cutting-
edge technology, such as the Internet of Things (IoT), artificial
intelligence, data analytics, and automation, to enhance port op-
erations and overall performance (Yang et al., 2018; Clemente
et al., 2023; Cunha et al., 2023).

What are the challenges and opportunities in implementing
green and smart port concepts in Indonesian ports? Despite the
potential advantages of implementing green and smart ports, In-
donesian ports confront a number of difficulties, including out-
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of-date infrastructure, a lack of significant commercial ports,
and expensive logistics. (Iman, Amanda and Angela, 2022).

This research report examines the chances for resolving these
issues as well as the challenges of implementing green and
smart ports in Indonesian ports. By examining successful ex-
amples from other countries and analyzing the potential benefits
of implementing green and smart ports for Indonesia’s maritime
industry, economy, and environment, this study seeks to offer
insightful insights and recommendations for policymakers, port
authorities, and other stakeholders in the country’s maritime in-
dustry.

2. Literature Review.

Focus is placed on sustainability, effectiveness, and overall
port performance in green and smart ports (Chen et al., 2019;
Costa et al., 2021). These ports’ primary goals are to reduce
their environmental impact, increase operational effectiveness,
and foster economic competition (González-Cancelas, Molina
Serrano and Soler-Flores, 2020).

Due to its potential to lessen the environmental impact of
maritime operations, increase sustainable port activities, and
boost overall efficiency, green and smart ports are essential to
the worldwide marine industry. These ports prioritize apply-
ing cutting-edge techniques and technology to reduce pollution,
save energy, and advance sustainable development (Chen et al.,
2019).

The ports and maritime industry as a whole should invest
in and promote environmentally friendly and sustainable oper-
ations. (Sislian and Jaegler, 2018). They substitute fossil fuels
and power-hungry terminal equipment with green technology
and low- or zero-carbon alternatives (Iris and Lam, 2019). Re-
duced emissions, waste management, biodiversity protection,
and social responsibility are the main objectives (Yoo, Moon,
and Kim, 2022).

On the other hand, smart ports use cutting-edge technolo-
gies like automation, big data, blockchain, IoT, artificial intel-
ligence, and machine learning to enhance their operations and
lessen their environmental effect (Clemente et al., 2023). They
aspire to improve efficiency, effectiveness, and security by mak-
ing ports more environmentally friendly, economically viable,
and able to handle more port traffic (Han et al., 2022; Al-Fatlawi
and Motlak, 2023; Safuan, 2023a).

The essential elements of green and smart ports can be di-
vided into two categories: technology innovation and environ-
mental sustainability, energy efficiency, carbon reduction, trash
management, biodiversity protection, and social responsibility
are crucial components of green ports (Sheu, Hu, and Lin, 2013;
Sadri et al., 2022). Smart infrastructure, smart traffic patterns,
smart logistics, port community systems (PCS), and smart safety
and security are essential elements of smart ports. (El Imrani,
2021).

3. Methodology.

A technique based on case studies and qualitative methods
is used in this study. Using diverse data sources and this study

methodology, researchers can thoroughly examine complicated
phenomena in particular contexts. (Priya, 2021). This method-
ology, which may involve the analysis of one or more cases,
is particularly helpful for comprehending complex problems in
practical contexts.

The following actions are taken by the researcher to conduct
a qualitative case study: choose the case to study, decide on the
research topic, specify the data collection techniques, gather
the data, analyze the data, interpret the findings, validate the
findings, and report the findings (Rashid et al., 2019).

4. Results & Discussion.

4.1. Major Indonesian Ports.

With over 1,700 tiny ports and harbors, Indonesia has a
large number of ports. However, only 110 of these are con-
tainer ports and only 110 are commercial ports big enough to
take cargo ships. A sizable amount of Indonesia’s shipping
traffic is handled by these important ports. To strengthen the na-
tion’s maritime industry, however, issues including congestion,
inefficiency, and antiquated infrastructure must be addressed
(Ahmed, 2022).

4.2. Current infrastructure and capacity of Indonesian ports.

After Singapore, Malaysia, and Thailand, Indonesia’s port
infrastructure is ranked fourth in ASEAN for quality. The coun-
try’s shipping industry has a lot of promise, but many of its
ports have outdated infrastructure that can’t handle the volume
of maritime traffic. Due to some ports’ overburdening, this
has increased vessel turnaround times and logistics expenses
(Duffield, Hui, and Wilson, 2019). The Indonesian government
has been working to update and modernize some facilities’ in-
frastructure, but there are still no significant commercial ports
in the nation (Ahmed, 2022). Road, rail, and port infrastructure
upgrades are required to lower logistics costs, which now con-
sume a debilitating 24% of Indonesia’s GDP. In order to reduce
the logistics costs of container ships, the government has also
announced intentions to create international hub ports as part of
the Integrated Port Network (IPN) program (Duffield, Hui, and
Wilson, 2019).

4.3. Government Initiatives for Green and Smart Ports in In-
donesia.

The Indonesian government has launched a number of ini-
tiatives to make the nation’s ports green and intelligent ports.
These programs seek to cut carbon emissions, safeguard the
marine habitat, and boost sustainability and overall effective-
ness (Azhar et al., 2018). Among the major projects are: By
2024, 149 ports are to be transformed into green and intel-
ligent ports, according to the Coordinating Ministry for Mar-
itime Affairs and Investment. These ports comprise 112 ports
handled by the government-owned port operator PT Pelindo In-
donesia (Persero) and 37 ports managed by a number of insti-
tutions, including businesses and the Ministry of Transporta-
tion (Nasution, 2022). The government also plans to imple-
ment the National Logistics Ecosystem at 10 ports in Indone-
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sia. This initiative aims to improve the efficiency and sustain-
ability of port operations and services (Haris et al., 2022). The
Green Port Awards were established by the Indonesian govern-
ment to honor and promote the use of innovative, environmen-
tally friendly port operations. The prizes seek to advance en-
vironmental responsibility, operational effectiveness, and port
economies in Indonesia (Ritonga et al., 2022).

4.4. Challenges and Opportunities.

The adoption of green and smart ports in Indonesia presents
a number of opportunities and problems, including those re-
lated to infrastructure, environmental concerns, and technolog-
ical advancements. Infrastructure restrictions are just a few of
the major difficulties. Many Indonesian ports struggle to satisfy
maritime trade volumes due to problems like congestion, ineffi-
ciency, and aging infrastructure (Azhar et al., 2018); Despite
having a significant number of ports, Indonesia lacks large-
scale commercial ports that can handle rising shipping demands
(Santoso et al., 2023); 24 percent of Indonesia’s GDP is ac-
counted for by high logistics expenses, which are caused by
ineffective port infrastructure (Safuan, 2023b). Key opportuni-
ties include the following: Initiatives by the Indonesian govern-
ment show its commitment to upgrading the nation’s ports into
environmentally friendly and cutting-edge facilities by setting
a goal of developing 149 green and smart ports by 2024 (Na-
sution, 2022); The National Logistics Ecosystem (NLE) will
be implemented in 10 ports in Indonesia by the government in
order to improve the efficiency and sustainability of port op-
erations and services (Santoso et al., 2023); Technology im-
provements and the use of smart port technologies like IoT, AI,
and data analytics can improve port operations and services’
efficiency, safety, security, and sustainability (Mariska, 2022;
Safuan, 2023a); Collaboration with foreign partners and spe-
cialists as well as knowledge exchange about best practices for
implementing green and smart ports will be beneficial for In-
donesian ports (Senarak, 2020). Indonesia can successfully im-
plement green and smart port concepts, creating a more sustain-
able and effective marine industry, by solving these issues and
seizing the opportunities.

4.5. Case Studies of Green and Smart Port Implementation.

Implementation Case Studies for Green and Smart Ports:
Wismar’s seaport, the Port of Wismar, has effectively integrated
digitization with environmentally friendly port operations, prov-
ing that both principles can be realized in real-world operations
(Philipp et al., 2021); The VIDEL (Virtual Dashboard of Envi-
ronmentally Logistics-Port-City) project is a conceptual frame-
work for environmentally sound governance in Jakarta and Tan-
jung Priok Port. To make interactions between cities, ports, and
industry simpler, it is designed as a smart platform with sustain-
ability features (Santoso et al., 2023); An example of a smart
port development plan in Indonesia is the Batu Ampar Port
in the island of Batam. Batu Ampar Port is employing smart
port technology and concepts in order to handle the high vol-
ume of ship arrivals and cargo handling that the free trade area
and port experiences (Sari and Pamadi, 2019); This case study

from Indonesia, Benoa Public and Fishing Terminals, focuses
on the theoretical underpinnings of implementing green ports
utilizing a circular economy strategy. In order to achieve sus-
tainable port growth, the study emphasizes the significance of
cleaner industrial techniques, waste management, and renew-
able energy sources (Gurning and Tangkau, 2022); The future
ports discussed in Blue Seaports are intelligent, environmen-
tally friendly, and electrified, with a focus on the role that au-
tomation, digitization, and renewable energy sources play in
accomplishing green port goals (Clemente et al., 2023). The
Green Flag Speed Reduction Program at the Port of Long Beach
In order to lessen air pollution and greenhouse gas emissions,
the Port of Long Beach developed the Green Flag Speed Reduc-
tion Program. The program works to lower airborne emissions
and enhance local air quality by slowing down ships. (Inbound
Logistics, 2016).

Lessons from the chosen case studies and their relevance to
the ports in Indonesia in order to achieve environmental sus-
tainability, this study emphasizes the significance of tackling
environmental contamination issues in port operations by us-
ing green port methods in Saudi ports. By identifying key is-
sues and implementing green port methods to minimize pol-
lution and improve ecological sustainability, Indonesian ports
can learn from Saudi ports (Alzahrani, 2022); The case study
”Smart and Green Technologies in the Mediterranean Ports:
The Genoa Port Case Study” highlights the value of imple-
menting smart and green technologies to enhance innovation,
knowledge transfer, flexibility, accessibility, and environmental
safety. Indonesian ports can implement comparable technolo-
gies to increase their sustainability and competitiveness (Tom-
masetti A., Troisi O. and Tuccillo C., 2014); In order to assess
how well ports make use of sustainable practices and cutting-
edge technology, the research Designing Smart Ports by In-
tegrating Sustainable Infrastructure and Economic Incentives
proposes the implementation of a Smart Port Index (SPI). This
indicator can be used by Indonesian ports to assess their de-
velopment and pinpoint areas for improvement (Molavi, 2020).
The purpose of this essay, ”Constructing the Governance Frame-
work of a Green and Smart Port,” is to highlight the importance
of having a governance framework to guide the development of
green and smart ports. Creating a similar structure could assist
Indonesian ports in implementing smart and eco-friendly port
ideas (Chen et al., 2019). This study describes cutting-edge
smart seaports in automation, real-time management, connec-
tion, and accessibility control in Blue Seaports: The Smart,
Sustainable, and Electrified Ports of the Future. Indonesian
ports might take inspiration from these instances and implement
cutting-edge technology to improve productivity, dependability,
and sustainability (Clemente et al., 2023).

4.6. Recommendations for Indonesian Ports.
In order to relieve congestion, inefficiencies, and antiquated

facilities, recommendations for Indonesian ports in the areas
of infrastructure, technology, and sustainability include mod-
ernizing, updating, and expanding current port infrastructure.
To reduce logistical costs, this entails creating substantial com-
mercial ports and enhancing infrastructure on the roads, rails,
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and ports (Syafiq et al., 2022). Enhancing connectivity be-
tween ports and land infrastructure, such as roads and rail net-
works, will allow for more efficient cargo movement and lower
transportation costs. (Syafiq et al., 2022). Make use of smart
port technologies to enhance port operations’ efficiency, secu-
rity, and sustainability. These technologies include automation,
data analytics, artificial intelligence, and the Internet of Things
(Duffield, Hui, and Wilson, 2019; Safuan, 2023a). To reduce
the environmental impact of port operations, promote environ-
mental sustainability and adopt green port practices such energy
efficiency, emissions reduction, trash management, and biodi-
versity protection (Duffield, Hui, and Wilson, 2019). Collabo-
ration and knowledge exchange: Work with international part-
ners and specialists to exchange information and best practices
for implementing green and smart ports. This can assist In-
donesian ports in adopting creative solutions and learning from
successful models (Meyrick, 2012). Government policies and
programs promoting green and smart port development, such as
the National Logistics Ecosystem (NLE) implementation and
the Green Port Awards, are encouraged by government funding
(Duffield, Hui, and Wilson, 2019).

By putting these suggestions into practice, Indonesian ports
may modernize their facilities, incorporate cutting-edge tech-
nology, and encourage environmental responsibility, creating a
more productive and competitive maritime sector.

Conclusions.

Sustainable and effective port operations have major long-
term advantages for a nation’s economy and ecology. These
advantages consist of Economic expansion; by enabling trade,
luring investments, and bolstering supply chains, effective port
management can accelerate economic growth (Alamoush, Ballini,
and Ölçer, 2021). Ports can serve as economic development’s
catalysts, facilitating the expansion of the manufacturing and
logistics industries, generating job possibilities, and raising in-
come levels (Mlambo, 2021); By lowering operating expenses,
eliminating delays, and streamlining operations, decreased lo-
gistics costs increase port efficiency and can result in cost sav-
ings. This could improve a nation’s export and import competi-
tiveness, fostering overall economic growth (Alamoush, Ballini,
and Ölçer, 2021; Mlambo, 2021; Safuan, 2023b); The environ-
mental effects of marine activities, such as air and water pol-
lution, greenhouse gas emissions, and biodiversity loss, can be
reduced through environmental sustainability and sustainable
port operations. Ports may contribute to a more ecologically
responsible global marine industry by embracing green port
practices and technologies (Brown, 2019). Green port practices
and technologies can help the global maritime industry become
more environmentally responsible. A nation’s competitiveness
in the international maritime industry can be improved by effec-
tive and sustainable port operations, luring greater commerce
and investment (Alamoush, Ballini and Ölçer, 2021); Social ad-
vantages, sustainable port development can result in jobs being
created, local communities’ quality of life being improved, and
greater social responsibility (Mlambo, 2021); Ports may sup-
port worldwide efforts to minimize climate change and its ef-

fects by using sustainable practices and technologies (Brown,
2019).

In conclusion, effective and sustainable port operations can
benefit a nation’s economy and environment in the long run by
fostering economic development, lowering logistical costs, im-
proving global competitiveness, and assisting in environmental
sustainability and climate change mitigation initiatives.
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González-Cancelas, N., Molina Serrano, B. and Soler-Flores,
F. (2020) ‘Study to Improve the Digitalization of the Spanish
Port System Through an Affinity Diagram’, Journal of Mar-
itime Transport and Logistics, 1(2).

Gurning, R. O. S. and Tangkau, D. I. (2022) ’The Analysis
of the Conceptual Framework of Green Port Implementation in
Indonesia Using Circular Economy: The Case Study of Benoa
Public and Fishing Terminals’, Sustainability, 14(10), p. 6083.
doi: 10.3390/su14106083.

Han, Y. et al. (2022) ’A 5G-Based VR Application for Effi-
cient Port Management’, World Electric Vehicle Journal, 13(6).
doi: 10.3390/wevj13060101.

Haris, E. et al. (2022) ’Strengthening National Logistic
Ecosystem to Increase Indonesia Competitiveness in Interna-
tional Trade’, in Proceedings of the Second International Con-
ference on Public Policy, Social Computing and Development
(ICOPOSDEV 2021), pp. 248–253. doi: 10.2991/assehr.k.220-
204.038.

Hua, C. et al. (2020) ’Evaluation and governance of green
development practice of port: A sea port case of China’, Journal
of Cleaner Production, 249. doi: 10.1016/j.jclepro.2019.119434.

El Imrani, O. (2021) ’Study to Reduce the Costs of In-
ternational Trade Operations Through Container Traffic in a
Smart Port’, in Lecture Notes in Networks and Systems. doi:
10.1007/978-3-030-66840-2 36.

Inbound Logistics (2016) 10 Greenest Ports in America, in-
boundlogistics.com. Available at: https://www.inboundlogistics-
.com/articles/10-greenest-ports-in-america/.
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Iris, Ç. and Lam, J. S. L. (2021) ’Optimal energy man-
agement and operations planning in seaports with smart grid
while harnessing renewable energy under uncertainty’, Omega
(United Kingdom), 103. doi: 10.1016/j.omega.2021.102445.

Khan, R. U. et al. (2022) ’Analyzing human factor involve-
ment in sustainable hazardous cargo port operations’, Ocean
Engineering, 250. doi: 10.1016/j.oceaneng.2022.111028.

Lin, C. Y. et al. (2022) ’The Evolution of Green Port Re-
search: A Knowledge Mapping Analysis’, Sustainability (Switzer-
land), 14(19). doi: 10.3390/su141911857.

Mariska, D. (2022) Ministry Targets 149 Ports in Indonesia
to Have Green Certification by 2024, TheIndonesia.id. Avail-
able at: https://www.theindonesia.id/news/2022/12/29/122147/-
ministry-targets-149-ports-in-indonesia-to-have-green-certifica-
tion-by-2024.

Meyrick, S. (2012) ’Regulatory and competition issues in
ports, rail and shipping’, in OECD Reviews of Regulatory Re-
form. Secretary-General of the OECD, pp. 157–181. doi:
10.1787/9789264173637-9-en.

Mlambo, C. (2021) ’The Impact of Port Performance on
Trade: The Case of Selected African States’, Economies, 9(4),
p. 135. doi: 10.3390/economies9040135.

Molavi, A. (2020) Designing Smart Ports by Integrating
Sustainable Infrastructure and Economic Incentives. University
of Houston. Available at: https://uh-ir.tdl.org/handle/10657/6713.

Nasution, R. (2022) Minister aims for 149 green, smart ports
by 2024, Antara News. Available at: https://en.antaranews.com/-
news/267684/minister-aims-for-149-green-smart-ports-by-2024.

Pattipawaej, O. (2022) ’Shoreline Detection using Image
Processing for Coast of Pangandaran’, Journal of Maritime Re-
search, 19(2).

Philipp, R. et al. (2021) ’Towards Green and Smart Sea-
ports: Renewable Energy and Automation Technologies for Bulk
Cargo Loading Operations’, Environmental and Climate Tech-
nologies, 25(1), pp. 650–665. doi: 10.2478/rtuect-2021-0049.

Priya, A. (2021) ’Case Study Methodology of Qualitative
Research: Key Attributes and Navigating the Conundrums in
Its Application’, Sociological Bulletin, 70(1), pp. 94–110. doi:
10.1177/0038022920970318.

Rashid, Y. et al. (2019) ’Case Study Method: A Step-by-
Step Guide for Business Researchers’, International Journal of
Qualitative Methods, 18, pp. 1–13. doi: 10.1177/16094069198-
62424.

Ritonga, R. A. et al. (2022)’ READINESS IMPLEMEN-
TATION OF SMART PORT IN INDONESIA’, Coastal and Ocean
Journal (COJ), 6(1), pp. 8–23. doi: 10.29244/COJ.6.1.8-23.

Sadri, E. et al. (2022) ’Evaluation of the components of in-
telligence and greenness in Iranian ports based on network data
envelopment analysis (DEA) approach’, Journal of Modelling
in Management, 17(3). doi: 10.1108/JM2-03-2021-0071.

Safuan, S. (2023a) ’Application of Digital Technology in
Indonesian Ports and Contribute to Lowering National Logis-
tics Costs’, Jurnal Manajemen Transportasi & Logistik (JM-
TRANSLOG), 9(3), p. 211. doi: 10.54324/j.mtl.v9i3.738.

Safuan, S. (2023b) ‘The Contribution of the Port of Indone-
sia to Reduce National Logistics Costs’, Warta Penelitian Per-
hubungan, 35(1), pp. 115–124. doi: 10.25104/warlit.v35i1.2070.

Santoso, M. I. et al. (2023) ’Conceptual Design of Sus-
tainable Governance by VIDEL (Virtual Dashboard of Envi-
ronmentally Logistics-Port-City): A Case Study of Jakarta and
Tanjung-Priok Port’, in. Springer, Cham, pp. 487–506. doi:
10.1007/978-3-031-15904-6 25.

Sari, Y. A. and Pamadi, M. (2019) ’The Smart Port Con-
cept of Batu Ampar Port in Batam’, IOP Conference Series:
Earth and Environmental Science, 343(1). doi: 10.1088/1755-
1315/343/1/012095.

Senarak, C. (2020) ’Shipping-collaboration model for the
new generation of container port in innovation district : A case
of Eastern Economic Corridor’, The Asian Journal of Shipping
and Logistics, 36(2), pp. 65–77. doi: 10.1016/j.ajsl.2019.11.002.

Sepehri, A. et al. (2022) ’The impact of shipping 4.0 on
controlling shipping accidents: A systematic literature review’,
Ocean Engineering, 243. doi: 10.1016/j.oceaneng.2021.110162.

Sheu, J. B., Hu, T. L. and Lin, S. R. (2013) ’The key factors
of green port in sustainable development’, Pakistan Journal of
Statistics, 29(5).



Safuan. / Journal of Maritime Research Vol XXI. No. I (2024) 168–173 173

Sinha, D. and Roy Chowdhury, S. (2022) ’A framework
for ensuring zero defects and sustainable operations in major
Indian ports’, International Journal of Quality and Reliability
Management, 39(8). doi: 10.1108/IJQRM-02-2019-0062.

Sislian, L. and Jaegler, A. (2018) ’A sustainable maritime
balanced scorecard applied to the Egyptian Port of Alexandria’,
Supply Chain Forum, 19(2). doi: 10.1080/16258312.2018.148-
1716.

Syafiq, M. et al. (2022) ’The influences of accessibility, in-
formation technology and social capital on coastal development
in Indonesia: The mediating role of port development’, Ocean
& Coastal Management, 223, p. 106156. doi: 10.1016/j.ocecoa-
man.2022.106156.

Tommasetti A., Troisi O. and Tuccillo C. (2014) ’Smart and
Green Technologies in the Mediterranean Ports: The Genoa

Port Case Study’, in 2nd International Conference on Contem-
porary Marketing Issues (ICCMI) 2014. Athens, Greece: IC-
CMI, pp. 480–488. doi: 10.13140/2.1.4779.8408.

Wang, L. et al. (2020) ’Green efficiency evaluation and im-
provement of Chinese ports: A cross-efficiency model’, Trans-
portation Research Part D: Transport and Environment, 88. doi:
10.1016/j.trd.2020.102590.

Yang, Y. et al. (2018) ’Internet of things for smart ports:
Technologies and challenges’, IEEE Instrumentation and Mea-
surement Magazine, 21(1). doi: 10.1109/MIM.2018.8278808.

Yoo, Y., Moon, B. and Kim, T. G. (2022) ’Estimation of
Pollutant Emissions and Environmental Costs Caused by Ships
at Port: A Case Study of Busan Port’, Journal of Marine Sci-
ence and Engineering, 10(5). doi: 10.3390/jmse10050648.


