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Abstract⎯ Risk management is an important thing to do in every business activity and by business operator to ensure 

business continuity. The trend of increasing container shipping volumes in Indonesia shows the increasing need for a low-

cost logistics distribution with large volumes. This condition will also be balanced by an increase in potential risks in 

container shipping operations. Previous research generally focuses on certain activities or locations, and there has not been 

much research on risk management in container shipping operations in a sequence activities of supply chain. The various 

risk management methods that exist today provide many options for implementation. This condition also provides an 

opportunity and is important to do further research in this area. This research is devoted to risk management of container 

shipping operations activities, and is intended to determine risk management research trends, existing risk management 

methods, potential or research gaps for further research as well as risk management framework concepts that can be 

proposed. The research was carried out using bibliometric analysis and systematic literature review of previous research, 

interpreting the results in the form of qualitative descriptions to answer existing problems. Research results show an 

increasing research trend for the last 5 years, with 18 method of risk management applied. This research provides a concept 

of how to assess container shipping operation risk management related to logistic supply chain.   The option of integrating 3 

risk management approach methods, namely SCOR, CSORA and HOR, is proposed in this research, as a conceptual 

framework for risk management in container shipping operations to support maritime logistics in Indonesia, including 

propose location or object and aspects for further research, and 3 key success factors to implement the conceptual 

framework as a reference. 

 

Keywords⎯risk management, container shipping, container operation, bibliometric, literature review, maritime logistics, SCOR, 

CSORA, container logistics, house of risk. 

 

I. INTRODUCTION1 

  

Indonesia is the world’s largest archipelagic 

country, consisting of 17,001 islands (BPS 2022) 

interconnected by water (seas, rivers, lakes). In fact, 

approximately two-thirds of Indonesia’s area is water. 

Geographically, Indonesia’s government has promoted 

continually of Indonesia’s population distribution, 

infrastructure, and economy to achieve more equitable 

development. The logistics sector, a crucial contributor 

to Indonesia’s economy, is consistently being enhanced. 

The demand for reliable logistics distribution 

encompasses equitable distribution, diverse types of 

logistics, support from various transportation modes, 

timely deliveries, and cost-effective distribution. [1] 

illustrated the logistics challenges in Indonesia 

(specifically on Java Island) in Figure 1. Approximately 

90% of cargo transportation occurs via land/road, 7% via 

sea, and 3% through other means. This stark contrast 

exists when compared to Indonesia’s vast maritime 

territory and the number of islands. Containerized cargo 

transport, especially for the three main ports in Java – 

Tanjung Priok (Jakarta), Tanjung Emas (Semarang), and 

Tanjung Perak (Surabaya) – is predicted to experience an 
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average growth of 53,5% by 2025 compared to the 

volume in 2017 [1].  

The Indonesian government, through the “Tol Laut” 

program, has initiated the transportation of logistics via 

sea vessels (maritime logistics) to support cost-effective 

national logistics distribution. This collaboration 

involves container shipping companies. However, there 

are still various risks and challenges in managing and 

operating containers as a means of cargo transportation. 

For container shipping companies, ensuring a reliable 

supply of containers throughout the supply chain for 

maritime logistics is essential. Proper management is 

crucial, especially considering potential risks that could 

disturb the company during each well-managed process 

and activities. 

The identification of risks arising from business and 

the operation of container assets is an ongoing process. 

Assessment and mitigation of these risks occur during 

the management and operation of containers. Maritime 

logistics practitioners increasingly favor sea 

transportation using containers over break bulk systems 

for specific commodities. This choice considers factors 

such as security, ease of handling, speed and cost-

effectiveness compared to a break-bulk or dry-bulk cargo 

system. 

Several studies related to container management, 

including risk assessments, have been carried out 

previously. [2] emphasized the importance of identifying 

risk factors in container control and operations, as well 

as integrating them deeply at the risk analysis stage and 

decision-making process, one of which is by 

quantitatively modeling the container shipping context 
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and its operational risks. Their quantitative model 

integrates uncertainty as a central component of risk, 

allowing for a deeper understanding of knowledge base 

weaknesses. Meanwhile, [3] focused on the importance 

of conducting risk investigations and risk ranking of 

reefer container operations during shipping or shipping 

through risk evaluation modeling. They propose an 

evaluation model using risk analysis. Traffic accidents 

emerge as the most significant potential risk, accounting 

for 41.8% compared to other accidents Prioritization 

during container operation, related to intermodal 

transportation through a container control mechanism 

using sensors, was proposed by [4] to reduce the risk of 

container loss. According to [5], every container 

shipping company is required to carry out a Risk 

Analysis and Assessment and is focused on container 

management policies. Other researchers, risk 

assessments for containers must also be carried out at 

container terminal locations, especially to avoid work 

accidents [6][7]. There are at least 28 root causes of risks 

related to containers that have been identified using the 

PESTLE framework and then analyzed using the 

Bayesian method and provides insights for risk 

management and mitigation [8]. Meanwhile, [9] focuses 

and considers on risks within the Container Supply 

Chain and propose two modeling solutions to address 

these risks. 
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Figure 1. Challenges in Cargo Transportation in Indonesia (in Java) [1] 

 

The focus of previous research has generally been on 

one object or activity related to containers, including 

research on container operational risk management. Not 

many studies have examined the risk management of 

container logistics activities in a sequent of processes 

involving various objects or locations of activities, both 

at shipping company container depots, shippers' 

warehouses, container stacking yards, ports or container 

terminals, on board ships and during the shipping 

process. goods, activities at the port of discharging, 

including at the location of the consignee warehouse. It 

is important to carry out further research in this area. 

Various risk management methods in container 

operations, including risk assessment process, provide 

many options for implementation. However, choosing 

the right method, including the possibility of integrating 

several existing risk management methods, is also an 

option and at the same time provides the opportunity to 

propose new methods or a conceptual framework for risk 

management that can be used in container shipping 

operations. 

Hopefully that the results of this research can provide 

information on answers to several problems that arise 

regarding risk management in the container shipping 

operation, including: (1) what are the trends in risk 

management research related to container shipping 

operations, (2) what methods can be used to assess 

related risks of container shipping operations, (3) what is 

the potential for developing risk management research in 

container shipping operations (4) what is the concept of 

risk management methods for container shipping 

operations to support maritime logistics in Indonesia. 

Apart from answering these four questions, it is hoped 

that this research can provide information on solutions to 

overcome the risks and challenges in managing and 

shipping containers, so that it can support the 

effectiveness and efficiency of maritime logistics 

distribution in Indonesia. 

In general, from this research information was 

obtained in increasing container risk management 

research for the period 2019 – 2024, which is possible 

related to the increase in demand for logistics 

distribution using container media globally, the potential 

for further research on risk management related to 

operational activities and container shipping, especially 

to support maritime logistics in Indonesia, especially 

when viewed from the perspective of the container 

supply chain activities. A framework concept integrating 

3 risk management methods is proposed in this research, 

which combines the SCOR, CSORA and HOR methods 

so that further research can be carried out and 

implemented in actual activities. 
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II. METHOD 

Research was carried out by studying and analyzing 

previous research, with bibliometric analysis of 

bibliographic data and continued with a systematic 

literature review. A descriptive and qualitative 

explanation of the results of bibliometric and SLR is an 

interpretation of the results of previous research. 

As illustrated in Figure 2, to answer the four research 

questions related with container shipping operational 

risks as presented in introduction, the research was 

carried out in the sequence of steps as follows: 

1. Retrieve data or data mining (including bibliographic 

information) from the Scopus website for previous 

research with certain keywords and period (first 

publication till 2024) for each stage in Figure 3. 

PRISMA flow diagram. 

2. Literature review of relevant articles obtained 

according to previous search and screening results. 

3. A bibliometric analysis to find existing research gaps 

related to container shipping operations risks. 

4. Formulate and propose the next research based on the 

research gaps obtained. 

 

 

Research Question 1

What are the trends in risk 

management research related to 

container shipping operation?

Research Question 2

What methods can be used to 

assess related container Shipping 

operations risks?

Research Question 3

What Is the potential for 

developing the risk management 

research in container shipping 

operations?

Research Question 4

What Is the concept of risk 

management for container 

shipping operations to support 

maritime logistics in Indonesia?
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Figure 2. Research Method 

 

Data Identification 

Through the literature review carried out, data collection 

was completely limited to research documents that have 

been published and indexed by Scopus, related to risk 

management in container shipping operations since they 

were first published and included in journals or other 

publications indexed in Scopus. Previous research on 

research documents and bibliographies, which is only 

limited to published documents indexed by Scopus, was 

mostly carried out by previous researchers, even though 

the research topics were different from those carried out 

by current researchers, including those carried out by 

[10][11]. 

 

 
Figure 3. PRISMA Flowchart 
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Data Collection 

Data collection was gathered directly on the Scopus 

website (www.scopus.com) with certain keywords and 

continued with the screening process using the PRISMA 

method. All data saved in CSV and RIS format for 

further bibliometric analysis with VOSViewer software 

and literature review to get research gaps related 

container shipping operational risks.     

The script or search language for data retrieval is as 

follows: 

(TITLE-ABS-KEY ( "risk*" ) AND TITLE-ABS-KEY ( 

"container shipping" OR "container operation*" OR 

"container logistic" ) ) AND ( LIMIT-TO ( DOCTYPE , 

"ar" ) ) AND ( LIMIT-TO ( LANGUAGE , "English" ) ) 

AND ( LIMIT-TO ( SUBJAREA , "ENGI" ) ) AND ( 

LIMIT-TO ( OA , "all" ) )  

 

Data Analysis 

Bibliographic data collection was carried out last after all 

the search processes using the PRISMA approach, as 

illustrated in the flow in Figure 3. The bibliographic data 

obtained is a detailed explanation of information from 

the first research publication documents, containing 

author information, affiliation name, citations number, 

references, keywords (based on the author and 

publisher), publication journal name, research country, 

publication language, research area, document access 

category, and publication number. Statistical analysis 

and further bibliometric analysis were carried out using a 

bibliometric analysis software, VOSViewer [12][13]. 

 

III. RESULTS AND DISCUSSION 

 
What are the trends in risk management research 

related to container shipping operations?  

 

Research trends are taken based on data of research 

article that have been published and indexed by Scopus 

as of July 17, 2024, using the PRISMA concept approach 

as shown in Figure 3, and data is taken from the official 

Scopus website with a registered account. 

 

 
Figure 4. Container Shipping Operational Risk research trends (processed) 

 
From the Scopus data mining, around 133 studies 

were obtained regarding container shipping operations 

risk, where there is a positive trend in the form of an 

increasing trend in research regarding operational risk 

and container shipping in the last 4 years (2021 - 2024) 

as shown in Figure 4. 

An interesting thing is that the first research was 

conducted by [14] regarding the operation of container 

tanks and emphasized the importance of mitigating risks 

in the operation of container tanks to increase shipping 

safety 

Furthermore, for research in Asia, there are only 5 

(five) countries that conduct direct research related to 

operational risks and container shipping, namely China, 

Hong Kong, Vietnam, Singapore, and Australia with a 

total of 8 studies or around 6% of the total research in the 

world. This research is limited to Scopus indexed 

publications, and is not included in other publications, 

for example, in Web of Science, Crossref, Google 

Scholar and other types of publication indexes, so that 

the research results cannot be concluded that they 

represent the general picture of research. 

 
What methods can be used to assess related container 

shipping operations risks? 

 

Every risk assessment requires a certain method to be 

focused and obtain valid results and resolve the problems 

raised and achieve the goals you want to achieve, 

including risk management problems in container 

shipping operations. Previous research that has been 

published can be a reference for obtaining a map of 

assessment methods in container risk management. 
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TABLE 1. 

MAPPING OF RISK ASSESMENT METHODS TO RESEARCH OBJECTS 

 

Method Research Object 
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Bayesian Network V  V V  

Delphi   V   

DEMATEL V     

Fuzzy  V V V  

CSORA   V   

CSOR   V   

Fault Tree Analysis  V V   

Evidential Reasoning   V   

Literature Review   V  V 

Risk Assessment and 

Analysis 

  V   

Interpretive Structural 

Modeling 

V     

Analytical Hierarchy 

Process 

  V   

FMEA    V  

Formal Safety 

Assessment 

 V    

ESG (Economic, 

Social, Government) 

  V   

SWOT    V  

Success Likelihood 

Index Method 

 V    

House of Risk (HOR) V     

 

There are 18 risk assessment methods used in 

research conducted based on the objects studied from 22 

research articles, as shown in table 1, with 5 categories 

of research objects related to container shipping 

operations, namely port terminals, human (ship crew), 

container operations/shipping, maritime transport, and 

supply chain. In table 1 it is shown that the risks of 

container shipping operations related to the supply chain 

are the results of a literacy study. The newest method 

specifically related to container shipping operation risk 

was developed by [16] and is known as CSORA. 

Meanwhile, table 2 shows the SLR (systematic literature 

review) results for 22 articles, including research objects, 

risk assessment methods, and research results or 

findings. There are 18 methods, and 5 main research 

objects can be identified from 22 articles as SLR result. 

From tables 1 and 2, information is obtained on 

various risk management methods and different points of 

view for research objects that are closely related to 

container operations. This shows that every point where 

the container moves will have operational risks attached, 

so that choosing the right an assessment method becomes 

a challenge as well as a choice and opportunity to be able 

to identify risks (risk event and risk agent), assess critical 

risks, determine preventive action needed, or mitigate 

existing risks. 

 
 

TABLE 2. 

RESULTS OF SLR OF CONTAINER SHIPPING OPERATIONAL RISK 

Author Method Research Finding / Results 

[15] ▪ Bayesian 

Network 

▪ Fuzzy 

▪ CSORA 

Risk control is an important issue in container shipping and logistics management due to inconsistencies in 

risk definitions and the existence of uncertainty. The proposed risk evaluation mechanism and the list of 

identified CSORs can be useful in system management, decision making, and reliability performance 

[6] Fault Tree 

Analysis 

(FTA) 

The results of the risk assessment show that containers that fall onto the berth during loading and unloading 

have the highest risk value. Meanwhile, the results of the Fault Tree Analysis show that traffic accidents are 

the biggest potential risk, namely 41.8% compared to other accidents. Apart from that, human factors, 

especially due to negligence in operating vehicles or equipment and equipment damage, are highest causes 

of accidents at container terminals. 

[2] ▪ Evidential 

Reasoning 

▪ Fuzzy 

▪ Bayesian 

Network 

Development of a new method by integrating Fuzzy and BN methods into FRBN (Fuzzy Rule Bayesian 

Network) to anticipate negative impacts on container shipping and logistics risks. This paper proposes an 

advanced QRA model considering the gaps in addressing uncertainty in the current CSOR literature. The 

proposed model tries to capture risk comprehensively with initial and epistemic uncertainty as its core 

characteristics through the synthesis of FMEA, ER, FBRN and risk mapping. 

[5] ▪ SLR (CSO) 

“Container 

Shipping 

The research results show that there is attention to port and container shipping companies as the main 

subject of research; and Asia-Pacific and Europe as fruitful areas of empirical study. Thirty-five (35) 

common information, physical and financial risks were identified across CSOs. Regarding the RAA aspect, 
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Author Method Research Finding / Results 

Operations” 

▪ Risk 

Assessment 

and 

Analysis 

(RAA) 

an establishment of a joint framework that recognizes uncertainty as a core component of risk is needed to 

support the CSO aspect in dealing with emerging issues. 

[16] CSORA 

(Container 

Shipping 

Operations 

Risk Analysis) 

This paper fills the gaps in the updated CSORA framework by considering recent advances in container 

shipping operations and risk management. This framework can be used by practitioners as a tool for CSORA 

and academics as a testing tool to facilitate comparison and development of QRA models. 

[17] ▪ Bayesian 

Network 

▪ DEMATEL 

▪ ISM 

(Interpretiv

e Structural 

Modeling) 

Research shows that risks related to technology, facilities, and equipment are the most significant and 

pressing risks in the system; human risk affects all system components by influencing other factors; 

organizational risk management has a fundamental impact on system stability; Apart from that, the 

uncertainty of external risks has increased the variability of each logistics route. 

[18] ▪ Bayesian 

Network 

▪ Fuzzy 

The new framework proposed in this research supports risk-based dynamic resilience analysis of maritime 

container transportation networks. This provides a paradigm shift in resilience analysis by integrating 

component risk analysis at the local level and component risk impacts at the global level into a complex 

network. 

[19] ▪ Fuzzy 

▪ AHP – 

Analytical 

Hierarchy 

Process 

This paper evaluates risk mitigation strategies against three risk consequences. Managers can benefit from 

the systematic identification of mitigation strategies, which shipping companies can consider adopting to 

reduce the impact of operational risks. 18 mitigation strategies were identified. 

[20] Systematic 

Literature 

Review 

Nearly 90% of logistics providers have implemented or will implement IoT solutions to improve customer 

needs. The aim of this research is to demonstrate the real need to integrate real-time data in supply chain risk 

management to be more reactive and proactive in decision making. In fact, predictive risk management will 

help supply chain stakeholders be more reactive to disruptions and make proactive mitigation decisions by 

considering the likelihood of risks occurring 

[21] FSA – Formal 

Safety 

Assessment 

Based on the risk factor ranking analysis made, it was found that seafarers looked at human factors, and 

considered systemic aspects and work-related aspects as the most influential factors impacting container 

shipping safety 

[22] ▪ Bayesian 

Network 

▪ Fuzzy 

▪ Delphi 

Uncertainty is a fundamental obstacle in the evaluation and management of container shipping operational 

risk (CSOR). This research presents a quantitative CSOR analysis model with comprehensive uncertainty 

handling. This research shows several important points from modern QRA studies in the field of container 

shipping including (1) a transparent and reasonable risk foundation (e.g., risk concept, set of risk parameters, 

risk approach), (2) current understanding of risk from risk theory studies, (3) examination of existing risk 

approaches, and (4) more comprehensive model testing with pragmatic, calculative, and comparative 

validation. 

[23] ▪ Bayesian 

Network 

▪ Evidential 

Reasoning 

Design of the Uncertainty Quantification Module (UQM) model, where the BN method is used for model 

testing. Obtained 32 HEs (Hazardous Events) related to container operations, which were grouped into 3 

things: (1) information, (2) physical and (3) payment. This study shows that there is still room for 

improvement of risk analysis tools and the art of their application with the latest theoretical risk knowledge, 

especially in dealing with uncertainty. 

[24] ▪ Fuzzy 

▪ Bayesian 

Network 

▪ FMEA 

(Failure 

Mode 

Effect 

Analysis) 

This paper aims to develop a new model for assessing maritime supply chain risk factors by combining a 

fuzzy belief rule approach with Bayesian networks. This new model, compared with traditional risk analysis 

methods, could increase the accuracy of results in conditions of high-risk data uncertainty 

[25] Systematic 

Literature 

Review 

The vulnerability of the container shipping industry requires LSOs (Liner Shipping Operators) to assess risks 

based on the business environment, reliability, and capabilities of their organizations, as well as the 

punctuality of their vessels using appropriate mathematical models. Developing a framework to analyze, 

assess and evaluate the above problems is needed. First, a mathematical model to assess risk based on the 

business environment in a country from a CLSI (Container Liner Shipping Industry) perspective needs to be 

developed. Second, a mathematical framework for evaluating the reliability and organizational capabilities 

of LSOs needs to be established. Third, it is necessary to determine the right approach to analyze the 

punctuality of ships to/from certain ports in an uncertain environment. 

[26] ▪ Bayesian 

Network 

▪ ESG 

approach 

(Economic, 

Social, 

Governance) 

This research identifies 45 sustainability risks faced by container shipping companies covering economic, 

social, and environmental perspectives. Theoretically, this research establishes a customized evaluation and 

mitigation framework for the sustainability risks of container shipping companies by considering the risk 

appetite of decision makers. 

[27] ▪ SWOT 

▪ Delphi 

The overall conclusion drawn is that security risk assessments are important considering recent technological 

changes, such as the increasing risk of cyber-attacks on electronic navigational aids, and geopolitics, such as 

tensions in the Middle East and the South China Sea. 

[28] ▪ FTA – 

Fault Tree 

Humans are a key element of life safety on board ships and are an important factor contributing to most 

accidents and incidents in the maritime industry. This paper intends to increase the level of safety control 
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Author Method Research Finding / Results 

Analysis 

▪ Fuzzy 

▪ SLIM – 

Success 

Likelihood 

Index 

Method 

and reduce the losses of maritime container transportation in the future, in addition to highlighting the 

potential consequences of failures and crucial human errors in operational processes. 

At this point, identifying the causes of container loss during the shipping process of container ships can 

provide actionable solutions to reduce future losses. 

[29] ▪ House of 

Risk 

▪ Business 

Continuity 

Plan 

Approach 

This research tries to answer the question regarding what events risk disrupting business processes at the 

Container Terminal. Based on research and analysis of possible disruptions using the House of Risk model 

at the Teluk Lamong Container Terminal, of the 12 risk agents that have been determined, there are 6 risk 

agents that are prioritized to be prevented/mitigated to reduce major impacts on business. The highest ARP 

contributions are as follows: (1) BMKG disaster warnings; (2) External theft; (3) Failure of management 

policies; (4) IT sabotage; (5) Mass employee demonstrations; (6) Pandemic. 

[30] Systematic 

Literature 

Review 

This paper has identified a total of 35 risk factors and classified them into different categories. This paper 

also reveals that risks associated with physical flows have more serious risk impacts than other types of 

risks; however, one risk factor related to information flow (shipper withholding cargo information) is the 

most significant among all factors. 

[31] ▪ Bayesian 

Network 

▪ FMEA – 

Fault 

Mode 

Effect 

Analysis 

Risk analysis in ports plays an increasingly important role in ensuring the reliability of port operations, the 

safety of maritime transportation and the resilience of supply chain distribution. The research provides a 

powerful risk evaluation tool for port safety management. The proposed new method highlights its potential 

in facilitating risk analysis of system design and operations in a broad context when appropriately adapted to 

study other container ports. 

[32] ▪ Systematic 

Literature 

Review 

▪ Delphi 

Survey 

Identification of risk factors provides a foundation for supply chain risk analysis and accident prevention. As 

a result of the research, 83 risks were obtained related to the maritime container supply chain, and were 

classified into external risk factors (society and environment/nature) and internal risks (management, 

infrastructure, and technology, operational/physical) 

[33] Container 

Shipping 

Operational 

Risk Analysis 

CSORA 

28 potential risks and 47 connections were identified in three groups of initiative, transition, and sequel. This 

paper shows the changes in operational risks of container shipping in the process of blockchain integration 

using recent data. This creates awareness of the emerging risks, provides insight into those risks, and sets the 

basis for further research 

   

What is the potential for developing risk management 

research in container shipping operations? 

 

The potential for developing further research on risk 

management in container operations and shipping can be 

obtained through a literature review process (using a 

bibliometric or SLR approach) or by making direct 

observations of research objects to be taken.  

 

 
Figure 5. Research relationships related to container operation risk (All keywords – 5 occurrences) 

 

Figure 5 shows trends in research topics based on 

keywords provided by the author or those determined by 

the publisher. Each keyword provided will form a 

network or connection with other research as in the 

bibliometric output for all keywords obtained by running 

VOSViewer software. 
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Figure 6. Container-specific research relationship map (All keywords – 5 occurrences) 

 

Meanwhile, Figure 6 shows the relationship between 

containers and other keywords. As seen in the 

relationship picture, several keywords do not have a sign 

of research relationship or correlation, for example, 

supply chain and container logistics (SCM) with risk 

management, so this is one of the gaps in future research. 

From Tables 1 and 2 regarding the results of the SLR 

risk assessment method, it can also be seen that there is a 

new method introduced by and designed specifically for 

container operational risk management, namely CSOR 

(Container Shipping Operations Risk) Analysis and 

abbreviated as CSORA which was introduced by [16]. 

Meanwhile, from the aspect of the research object, the 

discussion regarding the supply chain in new container 

logistics is limited to a literature review, while the scope 

or limitations of research are generally for one research 

location, for example port terminals, aspects of human 

error, security, transportation media. There has not been 

any research that discusses risk management of 

operations and shipping containers by sea (maritime 

logistics) as a discussion of a series of container logistics 

activities in supporting maritime logistics.  

 

 

TABLE 3. 

TOP 5 STRONGEST KEYWORD AND LINK STRENGTH (ALL KEYWORD – 5 OCCURENCES) 

keyword occurrences total link 

strength 

container 55 261 

ships 42 253 

container shipping 34 218 

risk assessment 35 207 

container shipping 49 180 

   

Table 3 shows the top 5 research keywords that are 

widely carried out and have strong research 

relationships, while table 4 shows the opposite condition, 

research keywords with the weakest research 

relationships. From these two tables it can be concluded 

that research related to containers, risk assessment is still 

the main research topic, while related to supply chain 

management there is not much interest. This is also an 

opportunity for further research to be carried out with the 

topic of container operations connected to risk 

assessment and supply chain management. 

 
 

TABLE 4. 

TOP 5 WEAKEST KEYWORD AND LINK STRENGTH (ALL KEYWORD – 5 OCCURENCES) 

keyword occurrences total link 

strength 

maritime security 5 14 

supply chain management 5 14 

container shipping line 6 21 

container terminal 6 21 

port and harbor 7 24 

   

The sequence processes of container logistics in 

question starts from the activity of handing over empty 

containers to the shipper, the process of loading goods, 

handing over to the container depot/container yard, 

handling activities at the terminal, loading onto the ship, 

shipping by sea using container ships, unloading to land, 

as well as delivery to the owner of the goods or 

consignee, as well as returning the empty container to the 

home base. This is also a research gap, and it would be 

very interesting to carry out research on operational risk 

management and container shipping in supporting 

maritime logistics in Indonesia in all supply chains. 

 

What is the concept of risk management methods for 

managing container shipping operations to support 

maritime logistics in Indonesia? 

 

From the discussion of risk management for 

operations and shipping or container logistics, both using 

a bibliometric analysis and Systematic Literature 

Review, there are research gaps that can be addressed for 
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further study and research, as stated in the research gap 

discussion, namely how to managing operational risks 

and container shipping when connected to the logistics 

supply chain concept, with research objects covering 

several locations which of course have their own 

characteristics. Determining the right research approach 

method is needed to get accurate results and can be used 

as a reference for creating a modeling or container risk 

management framework in general. 

From Tables 1 and 2, there are at least 2 (two) risk 

management approach methods that can be used, namely 

the HOR (House of Risk) and CSORA (Container 

Shipping Operations Risk Analysis) methods for 

container operations. For an approach from the supply 

chain business process side, the SCOR (Supply Chain 

Operations Reference) framework is the main choice 

considering that SCOR is designed to model logistics 

business processes from a supply chain perspective. The 

modeling or preparation of this framework is aimed at 

identifying and analyzing risks in container management, 

so that the option to integrate the three methods can be 

made, with a focus and function according to each 

method. CSORA is used to identify operational risks in 

the management and delivery of containers in maritime 

logistics activities related to physical flow, information 

flow and financial flow (module 1). Meanwhile, for 

CSORA module 2, it is not used in preparing operational 

risk management and container shipping framework 

modeling. SCOR 12.0 with its 6 elements (Plan, Source, 

Make, Deliver, Return, Enable) as a reference for 

mapping container operation and delivery business 

processes at each container activity location and existing 

business processes, to optimize the logistics distribution 

process. HOR as the final method is used to identify risk 

events and triggers obtained from CSORA and SCOR, 

measure and manage risks in various contexts, including 

logistics (risk level assessment, determining critical 

risks, and determining preventive actions that need to 

mitigate the risks, and prioritization for implementation) 

(carried out at each stage of analysis refer to HOR Phase 

1 and HOR Phase 2 perspective). 

 

 

Literature Review:

• Container Shipping Risks 

Assessment Indicator

• Container Shipping Operational 

Risks Perspective

• Business Process Perspective 

based on Supply Chain 

Operations Reference

• House of Risk Methode (Phase 

1 & 2)

Onsite Observations:

• Container Shipping 

Business Process

• Container Shipping 

Business Operator

• Container Shipping 

Operational Risks or 

Disruptions

Container Shipping Operational Risks Identification:

1. Container Shipping Operational Risks Perspective

2. Business Process Perspective Based on Supply Chain Operations 

Reference

Phase 2

1. Determine Ranking of Risk Agent based one ARP

2. Determine Ranking of Critical Risk Agent (Prioritizat ion)

3. Identify Relevanti Mitigation Action needed (Preventive Action)

4. Calculate Total Effectivity (TEk)

5. Determine of Ranking (Prioritization) (E.TDk)

House of Risk Method

Phase 1

1. Risk Event Identification

2. Risk Agent Identification

3. Identify the Correlation between Risk Event & Risk Agent

4. Determine Aggregate Risk Potential (ARP)

Context Model of Container Shipping Operational Risks Management

 
Figure 7. Hybrid Concept for Container Shipping Operations Risk Assessment 
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From the approach concept presented above, a risk 

management framework can be modeled in the form of a 

proposed hybrid framework as shown in Figure 6 below. 

a. Identification Stage 

Explain the process of the results of literacy studies 

and field observations, to identify operational risks 

for shipping containers, using the perspective of the 

SCOR, CSORA and HOR approaches. 

b. Analysis Stage 

Explains the analysis process of risk identification 

results obtained from the perspective of the phase 1 

and phase 2 HOR method approaches. 

c. Modeling Stage 

It is the result of analysis at the process stage, 

which can be in the form of a context diagram or a 

systematic (framework) concept for operational risk 

management for shipping containers. 

Implementation of the opinion concept is carried out 

in the following process sequence: 

1. Identify container operational risks using a SCOR 

perspective approach (mapping risky container 

logistics business processes).   

2. Identify container shipping operational risks using 

the CSORA module 1 perspective approach (related 

to physical, information flow and financial flow). 

3. Carry out data processing using Phase 1 HOR 

perspective approach: 

a. Identification of risk events (Risk Events) based 

on the SCOR and CSORA approaches (for Phase 

1) that have been carried out previously. 

b. Identify risk triggers (Risk Agents) for each 

identified risk event. 

c. Assess the relationship between Risk Events and 

Risk Agents.  

d. Determine Aggregate Potential Risk 

4. Carry out data processing and analysis using the 

Phase 2 HOR method, namely: 

a. Determine risk trigger ranking based on ARP. 

b. Determine critical risk triggers (Risk Agent). 

c. Identify necessary mitigation or preventive 

actions. 

d. Calculate the total effectiveness of prevention or 

mitigation actions taken. 

e. Determine the ranking of the total effectiveness 

calculated previously. 

Figure 8 illustrates the business process of container 

movement, as well as showing possible container 

movements that can be proposed for further research 

(scope for research). In detail the possibility movements 

and activities carried out can be summarized in Table 5. 

 
TABLE 5. 

CONTAINER MOVEMENT STATUS 

No Location Activities 

Port of Loading (POL) 

1 Container 

Depot 

▪ Release empty container 

▪ Stuffing IN 

▪ Stacking container 

▪ Receiving full container 

▪ Container relocation into CY/Port 

▪ Container repair 

2 Shipper ▪ Stuffing OUT 

▪ Relocation to depo/CY 

3 Container 

Yard 

▪ Release empty container. 

▪ Receiving container (full/ empty) 

▪ Stacking full container 

▪ Haulage/cargo-dooring 

▪ Plugging (for reefer) 

▪ Transshipment container 

4 Port/ 

Terminal 

▪ Stevedoring (loading) 

▪ Haulage 

5 Vessel ▪ Stowage container 

▪ Keep secure container onboard 

Port of Discharging (POD) 

6 Port/ 

Terminal 

▪ Stevedoring (discharging) 

▪ Haulage 

7 Container 

Yard 

▪ Delivery container (full/ empty) 

▪ Stacking container ex discharging 

▪ Relocation to depo 

8 Consignee ▪ Stripping OUT 

▪ Relocation empty container (ex-

stripping OUT) 

9 Container 

Depot 

▪ Stripping IN 

▪ Stacking container 

▪ Reposition of empty container 

▪ Container repair 

   

Each container movement and status change illustrated 

in Table 5 and Figure 8, refer to common activities on 

the container supply chain approach to support maritime 

logistics distribution. Further analysis needs to be carried 

out using the SCOR perspective, while the arrow 

illustration in Figure 8, showing the possibility of 

container movement, that mean there is a physical flow 

of containers, information flow, and for certain activities 

there is also a financial flow. These three flows are the 

factors that must be identified at the beginning when 

implementing the CSORA perspective. 
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Figure 8. Container logistic movement business process 

 

Key success factors for implementation of the 

conceptual framework of SCOR, CSORA and HOR 

integration for container shipping operational risk 

management include: 

1. Identify risk event and risk agent based on the 

sequence processes of container movement using the 

SCOR, CSORA and HOR perspective approaches. 

a. Mapping the container movement process using 

the SCOR approach, especially for the plan and 

make element.  

b. Identify risk event and risk agent in each 

container shipping operational process refer to 

the SCOR approach. 

c. Linking each risk event and risk agents related 

to the physical flow of containers, the 

information flow during shipping process, and 

identify the financial transactions flow include 

related parties, refer to the CSORA perspective. 

d. Analyze risk event and risk agent using House 

of Risk perspective, especially determining 

critical risks and preventive (mitigation) actions 

that need to be taken. 

2. Commitment to manage risks, especially critical risks 

that exist and can disrupt the distribution of container 

shipping operation or organizational objectives and 

determine the preventive action needed to mitigate 

the risk.  

3. Disclosure of information regarding potential risk 

events and risk agents, including risk barriers or 

obstacles faced by each department or process related 

to container shipping operations. 

 

IV. CONCLUSION 
The use of containers for shipping and distributing the 

goods through the seawater (maritime logistics) is predicted 

will continuously increase linearly with the increasing demand 

and the need for low-cost logistic distribution with large 

volumes. It will increase potential risks for container shipping 

operations in supporting maritime logistics, include in 

Indonesia. In conditions of lack of control or inability to proper 

of risk management, it has the potential to become a risk that 

could result in losses for the risk owner. It is mandatory and 

important for a container operator, especially shipping 

company to manage risks in container shipping operations, 

considering that apart from ships, containers are the company's 

main asset in providing logistics distribution services, to 

maintain business continuity. Previous research generally 

focuses on certain activities or locations, and there has not been 

much research on risk management in container shipping 

operations in a sequence activities of supply chain. The various 

risk management methods that exist today provide many 

options for implementation. This condition also provides an 

opportunity and is important to do further research in this area. 

In this research, information was obtained that there is an 

increasing trend in container risk management research in the 

last 5 years (2019 - 2024), which means that container shipping 

operational risk management has become an interesting topic 

for research, especially from SLR, there are at least 18 

approach methods used for 5 research objects, including 

port/terminal, ship crew (human), and Supply Chain.  The 

option of integrating 3 risk management approach methods, 

namely SCOR, CSORA and HOR, is proposed in this research, 

as a conceptual framework for risk management in container 

shipping operations to support maritime logistics in Indonesia, 

including propose location or object and aspects for further 

research, and 3 key success factors to implement the conceptual 

framework as a reference. The selection of this method is based 

on the characteristics of each method in assessing container 

shipping operational risk. 

Several follow-up actions need to be taken, including 

conducting research or studies directly within a container 

shipping company on the proposed concept. This needs to be 

done to find out and test whether the proposed conceptual 

framework can be implemented fully, effectively and with 

optimal results. Further research related to risk management for 

logistics distribution activities other than containers, can be 

carried out considering that previous trends and research have 

not been able to examine all aspects that may need to be 

assessed, and risk managed as desired by the company. 

 

REFERENCES 
 

[1]  B. Harry, “Opportunity and Challenge of Sea Transportation and 

Maritime Logistics in NKRI” Ministry of Maritime Affairs and 

Fisheries, Republic of Indonesia, 2020, 

[2]  S. Nguyen, “A risk assessment model with systematical 

uncertainty treatment for container shipping operations,” Marit. 

Policy Manag., vol. 47, no. 6, pp. 778–796, 2020, doi: 

10.1080/03088839.2020.1729432. 

[3]  L. Shen, G. Zhu, X. Qian, L. Zhang, Y. Wang, and X. Shi, “Risk 

analysis of cold logistics chains in maritime transportation,” in 

ICTIS 2019 - 5th International Conference on Transportation 

Information and Safety, 2019. doi: 

10.1109/ICTIS.2019.8883747. 

[4]  A. Andziulis et al., “Priority based tag authentication and 

routing algorithm for intermodal containers RFID sensor 

network,” Transport, 2012, doi: 

10.3846/16484142.2012.750622. 

[5]  S. Nguyen, P. S. L. Chen, and Y. Du, “Container shipping 

operational risks: an overview of assessment and analysis,” 

Marit. Policy Manag., 2022, doi: 

10.1080/03088839.2021.1875142. 

[6]  M. A. Budiyanto and H. Fernanda, “Risk assessment of work 

accident in container terminals using the fault tree analysis 



International Journal of Marine Engineering Innovation and Research, Vol. 9(3), Sept. 2024. 612-623 
(pISSN: 2541-5972, eISSN: 2548-1479) 

623 

 

 

method,” J. Mar. Sci. Eng., vol. 8, no. 6, 2020, doi: 

10.3390/JMSE8060466. 

[7]  S. Sihem and N. Robert, “Port risk assesSment in container 

terminals: The case of Tunisia,” Int. J. Transp. Dev. Integr., vol. 

4, no. 1, pp. 42–50, 2020, doi: 10.2495/TDI-V4-N1-42-50. 

[8]  Y. Zhou, X. Li, and K. F. Yuen, “Holistic risk assessment of 

container shipping service based on Bayesian Network 

Modelling,” Reliab. Eng. Syst. Saf., vol. 220, 2022, doi: 

10.1016/j.ress.2021.108305. 

[9]  Z. L. Yang, S. Bonsall, and J. Wang, “Facilitating uncertainty 

treatment in the risk assessment of container supply chains,” J. 

Mar. Eng. Technol., vol. 9, no. 2, pp. 23–36, 2010, doi: 

10.1080/20464177.2010.11020233. 

[10]  M. Regona, T. Yigitcanlar, B. Xia, and R. Y. M. Li, 

“Opportunities and Adoption Challenges of AI in the 

Construction Industry: A PRISMA Review,” J. Open Innov. 

Technol. Mark. Complex., vol. 8, no. 1, 2022, doi: 

10.3390/joitmc8010045. 

[11]  U. Moschini, E. Fenialdi, C. Daraio, G. Ruocco, and E. 

Molinari, “A comparison of three multidisciplinarity indices 

based on the diversity of Scopus subject areas of authors’ 

documents, their bibliography and their citing papers,” 

Scientometrics, vol. 125, no. 2, pp. 1145–1158, 2020, doi: 

10.1007/s11192-020-03481-x. 

[12]  H. Arruda, E. R. Silva, M. Lessa, D. Proença, and R. Bartholo, 

“VOSviewer and Bibliometrix,” Journal of the Medical Library 

Association : JMLA. 2022. doi: 10.5195/jmla.2022.1434. 

[13]  D. O. Oyewola and E. G. Dada, “Exploring machine learning: a 

scientometrics approach using bibliometrix and VOSviewer,” SN 

Appl. Sci., 2022, doi: 10.1007/s42452-022-05027-7. 

[14]  E. van Linge, “Safety Considerations in Tank Container 

Operations.,” in MariChem, Trafpak BV, Rotterdam, Neth, 

Trafpak BV, Rotterdam, Neth: Gastech Ltd, 1984, pp. 167–170. 

[Online]. Available: 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-

0021617370&partnerID=40&md5=bde33bfb95edaffc3731d072

1748c214 

[15]  S. Nguyen and H. Y. Wang, “Prioritizing operational risks in 

container shipping systems by using cognitive assessment 

technique,” Marit. Bus. Rev., vol. 3, no. 2, pp. 185–206, 2018, 

doi: 10.1108/MABR-11-2017-0029. 

[16]  S. Nguyen, P. S. L. Chen, and Y. Du, “A methodological 

framework for quantitative risk analysis in container shipping 

operations,” Marit. Bus. Rev., 2023, doi: 10.1108/MABR-11-

2021-0088. 

[17]  M. Wang and H. Wang, “Exploring the Failure Mechanism of 

Container Port Logistics System Based on Multi-Factor 

Coupling,” J. Mar. Sci. Eng., 2023, doi: 10.3390/jmse11051067. 

[18]  C. Wan, Z. Yang, X. Yan, D. Zhang, E. Blanco-Davis, and J. 

Ren, “Risk-based resilience analysis of maritime container 

transport networks,” in Proceedings of the 29th European Safety 

and Reliability Conference, ESREL 2019, 2020, pp. 3667–3674. 

doi: 10.3850/978-981-11-2724-3_0213-cd. 

[19]  C. H. Chang, J. Xu, J. Dong, and Z. Yang, “Selection of 

effective risk mitigation strategies in container shipping 

operations,” Marit. Bus. Rev., vol. 4, no. 4, pp. 413–431, 2019, 

doi: 10.1108/MABR-04-2019-0013. 

[20]  C. Aboubakar Ouedraogo, S. Namakiaraghi, C. Rosemont, A. 

Montarnal, M. Lauras, and D. Gourc, “Traceability and risk 

management in multi-modal container transport: A small - Scale 

review of methods and technologies,” in Proceedings - 2020 5th 

International Conference on Logistics Operations Management, 

GOL 2020, 2020. doi: 10.1109/GOL49479.2020.9314760. 

[21]  L. Filina-Dawidowicz, D. Możdrzeń, and W. Rosochacki, 

“Assessment of the Impact of Seafarers’ Professional Experience 

on the Perception of Risk Factors from the Perspective of Polish 

Container Ships Crews Members,” Periodica Polytechnica 

Transportation Engineering. 2021. doi: 10.3311/PPTR.15972. 

[22]  S. Nguyen, P. S. L. Chen, Y. Du, and W. Shi, “A quantitative 

risk analysis model with integrated deliberative Delphi platform 

for container shipping operational risks,” Transp. Res. Part E 

Logist. Transp. Rev., vol. 129, pp. 203–227, 2019, doi: 

10.1016/j.tre.2019.08.002. 

[23]  S. Nguyen, P. S. L. Chen, Y. Du, and V. V. Thai, “An 

Operational Risk Analysis Model for Container Shipping 

Systems considering Uncertainty Quantification,” Reliab. Eng. 

Syst. Saf., vol. 209, 2021, doi: 10.1016/j.ress.2020.107362. 

[24]  C. Wan, X. Yan, D. Zhang, Z. Qu, and Z. Yang, “An advanced 

fuzzy Bayesian-based FMEA approach for assessing maritime 

supply chain risks,” Transp. Res. Part E Logist. Transp. Rev., 

vol. 125, pp. 222–240, 2019, doi: 10.1016/j.tre.2019.03.011. 

[25]  N. Haqimin, M. Salleh, R. Riahi, Z. Yang, and J. Wang, “Supply 

Chain Risk Management in the Container Liner Shipping 

Industry from a Strategic Point of View,” Eur. J. Bus. Manag., 

vol. 7, no. 24, pp. 155–164, 2015. 

[26]  Y. Zhou, X. Li, and K. F. Yuen, “Holistic risk assessment of 

container shipping service based on Bayesian Network 

Modelling,” Reliab. Eng. Syst. Saf., 2022, doi: 

10.1016/j.ress.2021.108305. 

[27]  F. Oral and S. Paker, “Risk Assessment for Maritime Container 

Transportation Security,” J. ETA Marit. Sci., vol. 11, no. 4, pp. 

304–316, 2023, doi: 10.4274/jems.2023.80148. 

[28]  P. Erdem, E. Akyuz, M. Aydin, E. Celik, and O. Arslan, 

“Assessment of human error contribution to container loss risk 

under fault tree analysis and interval type-2 fuzzy logic-based 

SLIM approach,” Proc. Inst. Mech. Eng. Part M J. Eng. Marit. 

Environ., 2023, doi: 10.1177/14750902231203074. 

[29]  D. R. Akbari and R. O. S. Gurning, “Development of Risk Based 

Business Continuity Plan Using House of Risk Method on 

Container Terminal,” in IOP Conference Series: Earth and 

Environmental Science, 2020. doi: 10.1088/1755-

1315/557/1/012024. 

[30]  C. H. Chang, J. Xu, and D. P. Song, “Risk analysis for container 

shipping: From a logistics perspective,” International Journal of 

Logistics Management, vol. 26, no. 1. pp. 147–171, 2015. doi: 

10.1108/IJLM-07-2012-0068. 

[31]  H. Alyami, Z. Yang, R. Riahi, S. Bonsall, and J. Wang, 

“Advanced uncertainty modelling for container port risk 

analysis,” Accid. Anal. Prev., vol. 123, pp. 411–421, 2019, doi: 

10.1016/j.aap.2016.08.007. 

[32]  C. Wan, X. Yan, D. Zhang, and Z. Yang, “Analysis of risk 

factors influencing the safety of maritime container supply 

chains,” Int. J. Shipp. Transp. Logist., 2019, doi: 

10.1504/IJSTL.2019.103872. 

[33]  S. Nguyen, P. S. L. Chen, and Y. Du, “Risk identification and 

modeling for blockchain-enabled container shipping,” Int. J. 

Phys. Distrib. Logist. Manag., vol. 51, no. 2, pp. 126–148, 2021, 

doi: 10.1108/IJPDLM-01-2020-0036. 

 

 
 
 

 
 

 
 


