Port Facilities and Operational Risk Assessment: A Focus on Tin Can Island Port Lagos, Nigeria



Abstract
Ports provide safety, repairs, and services for vessels, while also serving as barriers between vessel traffic entering and leaving. Ports use equipment for cargo movement and processing. Port authorities assess operations to mitigate     uncertainty and unpredictability, risk management is also crucial in maritime logistics, identifying and minimizing operational, environmental, security, or machinery-related failures. This study reveals that the operations carried out in Tin Can Island Port are partially similar in all the terminals due to their operations and the poor conditions of most of the facilities. This study investigates operational risks affecting the port operation, also identifying factors causing and reducing them. It also examines measures to mitigate these risks. There is a hypothesis to show the relationship between port facilities and operational risk. Data was collected through questionnaires distribution to port workers in the five terminals, a total of 330questionnaires were administered to the workers but 289 were completed and recovered. Exploratory Factor Analysis (EFA) shows that personal protective equipment that was identified for risk management controls has the highest rank this means they are the most effective ways of controlling and containing risk during operation. Descriptive analysis was used for availability, conditions, risk operation and factors that cause risk. Most of the facilities expected to be available in the port are available but are also not in good condition, whereas the ones that are perfect and functioning need to be maintained well so as not to break down. Human error is one of the major factors that causes risk during operation. This research was able to deduce that most of the risks that are lurking around in the port can be dealt with if only there can be proper management and strict enforcement that will bring safety and security to the terminals, workers, facilities, port and its environment at large.

1.0 Introduction
[bookmark: _Hlk228470267]Seaports serve as indispensable nodes in global supply chains, facilitating the movement of goods and resources across borders and accounting for more than 80% of total international trade by volume. (United Nations Conference on Trade and Development [UNCTAD], 2024). Beyond mere transit points, which are critical to national economies by facilitating trade, seaports face vulnerabilities to cyber threats, operational inefficiencies, and natural disasters (Redekar, Askin, & Ju, 2025). As globalization deepens, ports have become complex industrial logistics centers. Consequently, the operational complexity of maritime hubs has intensified. Hence, understanding the multifaceted risks faced by port operations is crucial to avoiding seaport operational disruptions, which can negatively impact global trade and local economies. Seaport operations are driven by the deployment of ultra-large container vessels and the need to intensify throughput to meet rising demand (Melnyk, Shcheniavskyi, Volyanskyy, Koryakin, & Kucherenko, 2025; Redekar et al., 2025). 
Port operations face an unprecedented escalation of safety and resilience challenges. In recent years, disruptions have surged due to port congestion, the degradation of ageing infrastructure, and the increasing frequency of climate-induced extreme events such as sea-level rise and intensified storm surges (Melnyk et al., 2025; Wang, Mu, & Ma, 2024). These constraints highlight the need to establish standard safety protocols and implement resilience techniques capable of absorbing, responding to, and recovering from multidimensional port risks (Redekar et al., 2025; World Economic Forum, 2024). 
Many researchers have conceptualized and defined risk. Notably, risk is often defined as an event with an unknown outcome (Bellsolà Olba, Daamen, Vellinga, & Hoogendoorn, 2020; Aven & Renn, 2009; Outreville, 1998). Risk in the port and its environment arises from the complex interplay multiple activities. These include equipment failure, traffic conflicts, fatigue, skill gaps, unsafe practices, automation failures and burgeoning cybersecurity threats (Redekar et al., 2025; Chen, Lian, Wang, Li, & Zhang, 2025). Additionally, risks from extreme weather, inefficient policy enforcement, or a lack of coordination further complicate environmental risks (Wang, Mu, & Ma, 2024). 
The nature of risk in ports varies from port to port. It is crucial to assess the multiple factors that contribute to risk. These multidimensional risk factors are crucial in addressing the requirement for an integrated framework that merges operational safety with system-wide resilience. Chen et al. (2025) affirmed that this integration enables ports not only to prevent accidents but also to dynamically manage the uncertainties inherent in maritime operations. Such a framework aligns with contemporary infrastructure management theories by shifting the focus from individual asset protection to the continuity of the entire socio-technical system (Melnyk, et al. 2025; Nurprihatin, Tampubolon, Ayu, & Vaezi, 2025 This study is therefore set out to analyse the multidimensional risk factors in Tincan port, Apapa, Lagos, with a view to enhancing operational safety and resilience. 
1.2 Statement of the Problem
The maritime industry is an important component of global trade. Port operations are increasingly vulnerable to a complex array of multidimensional risks that threaten both safety and systemic resilience. Tincan Island Port is an important commercial hub in Nigeria, but its current operational environment is characterized with infrastructure and safety risks. Onyenucheya (2023) discloses that the cost of port infrastructure rehabilitation totalled $800 million. This suggests infrastructure inadequacies that, in turn, severely undermine operational efficiency and increase the probability of systemic failures. Hence, an investigation into the risk associated with infrastructure is inevitable. 
Although existing scholarly research has addressed infrastructure issues, significant research gaps persist. Most studies on Tincan Port have concentrated on delay factors, such as equipment breakdowns and low automation, and have frequently relied on cross-sectional surveys with limited sample sizes (Odetunmibi et al., 2024; Oluwakoya & Ogundipe, 2022). These investigations often lack a multidimensional analysis of risk factors. Additionally, there is insufficient empirical research examining the interactions among risk factors, infrastructural decay and security challenges in relation to operational safety within the West African maritime corridor (Onwuegbuchunam et al., 2021). The absence of a comprehensive framework to address interconnected infrastructural, technological, and human risk factors underscores the urgent need for research that analyses these multidimensional risks to enhance operational safety and resilience at Tincan Island Port. 
1.3 Objectives of the Study
The main objective of this study is to analyse the primary multidimensional factors that contribute to risk during port operations. While the specific objectives are to:
1. identify the available types of port facilities at Tin Can Island,
2. examine the types of operational risk existing in the port,
3. analyse the factors that cause risks during port operation and
4. examine the risk management measures adopted to mitigate against identified risks.

1.4 Hypothesis
H0: There is no relationship between port facilities and operational risk
2.0 Literature Review
2.1 Conceptual Review
2.1.1. Port Facilities and Types
The port facilities must be expanded, the water depths increased and local infrastructure like roads and railways must be improved. This is all part of the things crosscheck when we look into national globalisation, technologies and the increasing concern about the environmental footprint. The port can be naturally or artificially constructed, provided there is a place for the loading and unloading of cargo. Ports can be for larger seagoing ships and inland waterways such as rivers and lakes. The depth of the ports plays a vital role in allowing various types of ships to enter and dock at the port. But now port needs more than all these requirements, a port must be equipped with some other amenities and facilities.
 Different types of ports are fitted with various port facilities and some common port facilities present in other ports throughout the world are:
1. Special Warehouse: This is available at all ports for storing the shipment and maintaining regular stock.
2. Port Reception:  The reception has details of all the scheduled shipments and is a guide for the port facilities.
3. Other facilities: there are some other essential facilities are also available at seaports, namely hotels, restaurants, restrooms and eateries for the port visitors. Some of the ports provide medical facilities to the people present there. If there is no hospital in the vicinity, it becomes obligatory for the port to provide primary medical services.
4. Fishing facilities: Fishing ports allow customers to access fishing aids and amenities at the port.
5. Warm water facility: A greater revenue-generating warm water port provides warm water even in frosting winters.
6. Loading and offloading Facility: It is the mandatory part of every port to allow the loading and unloading of freight and people on a ship. 
7. Workshop: All the bigger and more important ports provide the facility of vessel workshops. It is where one can get spare parts and accessories for a vessel. Also, the ships which have gone out of order are repaired and catered to in the workshop.
8. Infrastructure and Equipment: A port has piers, basins, stacking or storage areas, and warehouses to store various ferry equipment. Each port is equipped with essential equipment such as hauling equipment, draggers, cranes, trucks, loaders, etc.

2.1.2 Port equipment
1. Container: This is an intermodal carrier, and is used for shipping containers or freight containers. It is a large standardized shipping container designed and built for intermodal freight transport. These are primarily used to store and transport materials and products efficiently and securely in the global containerized intermodal freight transport system.
2. Folk lift: A forklift is an industrial-powered truck that is used to lift or move materials over a short distance.  
3. Crane: This is used for lifting heavy loads from one place to another, they can be used in loading and offloading freight.
4. Straddle carrier: A Straddle carrier or straddle truck is a vehicle that carries a load from the bottom instead of from the up or top. They both load and offload without any need for a forklift or crane.
5. Conveyor belts: These belts are used in conveying materials from an origin to a destination. It is idlers and rooted around a pulley at their end.
6. Hoisting: This is used to carry or pull materials from the ground up like the way a crane or forklift will carry material.

2.1.3	Operational Risk
Operational risk is an indicator that quantifies the deviation from the economic objectives or quality of service provision of an activity, derived from the occurrence of failure and/or stoppage modes in an area of operational interest. Likewise, the latter reference proposes a general formulation of risk which depends on three interconnected concepts: probability (P), vulnerability (V) and consequences (C). This definition is based on the probabilistic view introduced in the Spanish Recommendation for Maritime Works ROM 0.0-01 and begins with the characterization of the stochastic nature of all the elements that are part of the evaluation of the probability of failure or operational stoppage (mainly parameters and agents or threats). Vulnerability refers to how threats interact with the system and can be defined as “the degree of affection to which an element or group of elements at risk are subjected as a result of the occurrence of an event that interferes with the normal functioning of the activity for which they were designed, expressed on a scale of 0 to 1, where 0 corresponds to the non-existence of damage, and 1 to a total loss (Molina et al., 2017). It requires, therefore, a deep knowledge of the mechanisms associated with failure/stoppage modes and the possible relationships between them, typically addressed using fault trees e.g. (Campos et al., 2010). Operational risk is the risk of loss arising from the failure or inadequacy of internal processes, human, external systems or events. Operational risks arise due to poor work culture, lack of management oversight, errors in delivery and process management, malice, fraud, poor safety and health measures, failure to meet environmental requirements, physical disaster, and weak internal and external control, (Yip, 2007). Accidents can occur due to damage to the equipment used to operate, fire outbreaks, or collisions by mistake. This risk can be a financial loss or a negative occurrence which can easily turn into a greater accident if it is not properly managed. 
Operational risk can be divided into five categories:
1. Process risk: This happens when the process in which the operation is being carried out is too risky and will not bring out the desired outcome or result. In this process of doing work, if it is wrong then the risk will be high and it can cause great damage to the port operation.
2. Human risk: This is when a negative situation happens due to human error mistakes or incompetence. It can also be due to people’s unethical behaviour in the port which can be both internal and external in the seaport.
3. System risk: This is when the management of the port is not carrying out its expected duty. It can affect the operation of the port and make it unproductive enough and this can make the port ineffective. When the power backup is not available or functioning, the technical system or the ICT system is down.
4. External event risk: The natural encounter that does affect the operation of the port, can lead to an accident that will obstruct the operation of the port. Losses of revenue will be the repercussion, damage to the facility and handling equipment, this will lead to stoppage of operation activities in the port. An accident like flooding, hurricane, or earthquake. Fire outbreak, civil war, terrorist, attacks etc.
5. Legal and compliance: There are rules and regulation that governs the activities and operation in the seaport, these laws helps to regulate and put everything in order and any breaking of them will attract a penalty or fine. This is for safety and security.
2.2 Port Operations and Risk
Port operations are a critical part of the global supply chain, involving the handling, transportation, storage, and coordination of cargo and passengers at maritime ports (Verschuur, Koks, & Hall, 2022). These operations include complex interactions among various stakeholders, such as port authorities, shipping companies, cargo owners, and customs officials, to facilitate efficient trade (Obasi, Oyakegha, & Okuoyibo, 2024; World Customs Organization & International Association of Ports and Harbors, 2023). 
Risk in port operations refers to the potential for adverse events that can negatively affect operational efficiency, safety, and the financial stability of the port. Risks could stem from both internal factors, such as: equipment failures or human errors, and external factors like natural disasters, geopolitical instability, and changes in global trade patterns (UNCTAD, 2023; International Organization for Standardization, 2018).
Risk is an inevitable occurrence that can happen in any place, seaport is not an exception to this possibility. Risk is the possibility of bad things or dangerous things happening. Risk can be a disastrous event and its implication can be very fatal. An unpleasant or harmful occurrence can happen and it may lead to bad results. Traditionally, it can be regarded as an avoidance, transfer and control. The term “risk” has a varied number of definitions and approaches Kaplan & Garrick, (1981), Covello & Mumpower (1985), Al-Bahar & Crandall, (1990), Cano &Cruz, (2002), NASA, (2011).  Kogan (2013). It made us know that risk can be divided into four; Pure risk, fundamental risk, speculative risk and particular risk.  A pure risk is a risk that leads to loss and they are usually covered by the insurance firm. Fundamental risk is related to the natural occurrence and whenever it happens it is usually big, insurance might or might not cover it before it occurs. Speculative risk is a gain or loss risk that is taken intentionally or purposely for a good outcome. The particular risk is the particular risk associated with an institution or port. This is an expected accident in that field or section of the port.
As shown in Valila, (2005), Up to ten types of risks can be identified as design, construction, service quality, demand, operational, payment, financial, political, environmental, and force. Port Risk is an issue that often deals with safety transportation and Efficiency, it can be categorized as Country, Business, Organization and Operational Risk. This formulation varies depending on the type of risk, but also on the economic sector. In Gómez & Molina et al. (2018), a review of the concept of risk and its terms is provided, identifying and defining two fundamental types in the port sector: infrastructural risk and operational risk.
2.3 Theoretical framework 
2.3.1 Constraints in port operation
Mabin et al, (2001) made us understand that many management and business uses the theory of constraints TOC to understand and control their operation and also to make the right decision. This helps the managers to process their decisions very well before taking a stand on how to solve and eliminate any problem facing the port. Different kinds of concepts, tools and principles are attached to theories of constraints which can be used as long as the management wants to improve the operation and output of the port, Lockamy &Spencer, (1998).  TOC can achieve the difficulties encountered through the supply chain and the benefit will be actualised, the goal of the manager of increasing and decreasing the throughput and inventory will be achieved also, (Simatupang et al, 2004). There are three major ways constraints can be classified;
i. Geographical constraints
ii. Economic constraints
iii. Supporting constraints

I. Geographical constraints: This is a situation where a natural disaster is affecting the function and operation of the port. It can affect the port facilities, handling equipment and navigation which can cause a restriction to the movement of vessels from either leaving, entering or any other activities that might want to take place on the ship is stopped by a natural disaster such as an earthquake, landslide, flooding, tsunami.
ii. The economic constraints: There is an increase in trading both around the port and the country at large All this makes the demand on sea transportation systems increase and the volume of cargo imported also grows higher. The port facilities will be parked with different cargo that has been imported or about to be exported out of the country, All this operation can be too much and over stressful for the managers and operators of the port where so many accidents might occur during the operation. It can also cause damage to the equipment used in operation due to overuse and the need for a new model.
iii. Supporting constraints: This type of constraint can be associated with the government body that always regulates and controls the activities of the port which does not allow the expertise to function well in the operation of the port. The government does not understand what it takes and what the operators are facing to generate revenue for the country, but if they are aware all the needs and requirements of the managers and operators could have been met.

2.3 Empirical Review
Erdinc KARA et al, 2021. Study the research of operational risk management of loading and unloading in port using the Fuzzy Analytical Hierarchy Process (FAHP). This is used in the measurement of the safety assessment and potential risk, FAHP was used in different sectors of the operational facilities in the port and risks involve loading and unloading to transport to the warehouse for stacking and another likely issue that might arise with the equipment used in carrying out the operation. The common risk encountered is Fire or explosion in the area of refuelling, high voltage cable in the vehicle, breakage of winch rope with the lack of maintenance of the pulley of ropes. In all the most crucial risk is refuelling without following the instruction. The operation must make sure of safety measures and precautions to avoid any risk or accident and have an efficient operation.

Kennedy et.al, (2011). Seaport operational efficiency uses stochastic frontier to analyze the port operation efficiency, and Delphi-technique to get the respondents' characteristics and the opinion of the respondents. Large seaports are always more efficient than smaller seaports because of the quality of infrastructure, facilities and capacity of their operation. Also, full privatizing of the port will not necessarily make the port efficient, the NPA should take their work seriously by regulating the port activities. Eight factors are identified as key determinants of seaport efficiency, without this determinant there is no way the seaport operation will be efficient. This determinant is port authority, operators, and business practitioners depending on the port, port size, infrastructure, private sector participation, quality of cargo-handling equipment and logistic services.

Pallis, (2017). It is about Port risk management in container terminals and a conceptual paper was used to generate on port risk management (PRM) methodology. The objective is to develop risk management but there is no specific method to assess risk and safety in port operation, also formal safety assessment (FSA) can be used in port container terminals. Trucco et.al, (2007). Also, it proposes port risk management to evaluate risk in the port and to analyze their control effectively by merging both the economic and risk-reducing influence of alternative risk control options.
Akaman, (2016) studied safe operation and Accident prevention at container terminal, The Analytical hierarchy process (AHP) which is a decision-making technique on a model that have multiple variable or factors was used to analyse the data acquired from the numerical fact and opinion of the respondent. This thesis is to show that safety is paramount in the port environment and during operation. (Dacanay &Walters, 2011). OSHA clarified personal protective equipment so that the worker can be protected from any harm or danger whatsoever.

3.0 METHODOLOGY
3.1 Research design
The study adopts a survey research design with a combination of qualitative and quantitative methods to analyse data. This was to enable a coherent integration of components logically, to address the research problem effectively. The types of data and methods of data collection as well as techniques for data analysis were explicitly spelt out to form the design for the study. According to Fowler (2009), it either uses questionnaires or structured interviews for data collection to generalize the sampled data to a population. For this study, questionnaires will be used for this research which will be administered face-to-face to the respondents.
3.2 	Study Area 
Lagos Port is the port in the city of Lagos state in the river province of Nigeria. It is located on the west side of Lagos Island across the harbour from the city. Apapa contains several ports and terminals operated by the Nigerian Port Authority (NPA). This includes the major port of Lagos state and the Lagos port complex (LPC). Lagos ports are comprised of three major components: Lagos, Apapa, and Tin Can Island. The region of Apapa lies at the mouth of Lagos Lagoon. It contains ports and terminals for various commodities like containers and bulk cargo, houses, offices a small abandoned or neglected railway station (Apapa North).
The NPA is a government-owned Organisation responsible for overseeing and managing the operations of all the ports in Nigeria. This was established in 1954 under the Port Act of that year. Their functions are to provide and operate cargo-handling and quay facilities, Pilotage and stowage, dredging of the channel and waterways, also to provide safe navigation into and out of the ports, repairs and maintenance of vessels, supply of water, and other ancillary service. They are the ones in charge of the ports in the country. Nigeria Provides manpower, facilities and equipment to carry out the day-to-day legal and operational duties. They manage more than six ports in the entire country. According to John’Aveiro, who opened the Bight of Benin in 1485, 68 years later, Briton captain Wydham founded it. This paved the way for Nigeria’s own maritime service, which was developed into NPA, inevitably creating its public service port structure model. In 1988, it was promulgated, making the NPA fully commercialised without any help from the government. Under this development, the Nigeria Port (NPA) faced new challenges to run the operations and administration of the ports properly and efficiently without any government assistance or interference and make a profit as a commercial outfit remaining competitive in the West African sub-region. The Nigeria Port Authority are the ones who control and regulate the major port in Nigeria. This includes the Apapa Port, Tin Can Island, Port-Harcourt and so on, while its agencies are being Privatised. Their mission is to contribute to the national economy and well-being of the country through efficient management of the port operation, diversification of revenue generated, optimal allocation and use of resources and maintaining adequate returns on investment. This port also contains an important container terminal owned and operated by the government until March 2005 (Basset, 2013) but is now managed by Danish firm A.P. Moller-Maersk group. In modern transport techniques, there is increasing emphasis on the port, not generally as the terminus or end of a transport movement, but as a point through which goods and passengers are transported.
3.2.1	Tin Can Island Port 
Tin Can Island Port was begun in 1976 and opened in 1977. In 1991, the Nigerian Ports Authority became responsible for operating the port. The RORO Terminal was designated as part of the new Tin Can Island Port in 1977 when Tin Can Island merged with RORO Port in 2006, private terminal operators, Port and Terminal Multiservice Ltd. (PTML) took over the terminals. Since then, PTML has made efforts to redevelop the terminals.
Tin Can Island Port is the second busiest Port in Nigeria after Apapa Port. The storage capacity of the silos is 28,000 metric tons of grain which Fleetwood Transportation transports. The terminal handles wheat, maize and malt and can take delivery of about 4,000 metric tons of grain daily. The port facilities can handle ships of about 30,000 tons. There is also a grain bagging facility on-site. The island port is located northwest of Lagos Port Complex and has the bearing of Latitude 62*N Longitude 30* 23E. Its pre-concessions came into being in 1975 when the country experienced an increase in economic activities during the oil boom coupled with the post-civil war reconstruction. This led to a high volume of imports and exports that resulted in serious Port congestion. The resultant effect created a situation where it became necessary for the government to initiate an actual means of decongesting the Port; by constructing a new Port on Tin Can Island Terminals. Since then, PTML has made efforts to redevelop the terminals.
In 1976, the construction of the new Port started and was commissioned on 14th October 1977 and christened Tin Can Island Port, with the capacity of handling 10-16 vessels at a time, with the main port complex occupying a total area of 73 hectares. Tin Can Island Port is uniquely different and has become an investors’ haven because of the following features. 

3.3 Data Types and Sources
Primary and Secondary data were employed for this research. The primary data source was used to gather the needed data through the questionnaire.
i. Expected standard facilities that should be present in the port
ii. Efficiency of the operation in terms of adequacy
iii. Availability of modern equipment for operation
iv. Measures of the management of the quay apron 
Secondary data was collected from the Nigeria Port Authority (NPA) and the management of the terminals in the port.
3.4    Population of the Study
 The population of this study comprises all conceivable elements, subjects or observations relating to a population phenomenon of interest to the researcher (Nnamdi, 1991). This study’s population comprises port workers like Technicians, traffic workers, Health and Safety Environment workers, planning, quay apron workers, dock workers, port operators and managers. A total number of 314 questionnaires was administered which was deduced from the sampling size drawn from the target population or sampling frame. The formula for calculating sample size for a finite population was employed for this research because the total number of departments in the port can be determined. 
Other personnel that made up of the population study include the staff members of the following organizations FIVESTAR Logistics, SIFAX, JOSEPDAM, TICT, and PTML
	
	PORT TERMINALS
	POPULATION

	1
	NPA
	400

	2
	Fivestar Logistics Ltd
	260

	3
	Port And Cargo(Sifax)
	255

	4
	Tin Can  Terminal(Tict)
	355

	5
	Josepdam
	370

	6
	Port And Terminal Multiservice Ltd(Ptml)
	240

	
	Total
	1880


3.5 Sample Size
Taro Yamane method was adopted to calculate sample size and this was formulated by Tara Yamane in 1967 to determine the sample size of the already known population.  25 missing questionnaires were also recorded
Taro Yamane formula
n= N/ (1+N) (e)
Where;
n= signifies the sample size
N= 1880
e= signifies the margin error (it could be 0.10, 0.05 or 0.01)
n= 1880/ (1+1880(0.05)^2
n=1880/ (1+1880(0.0025)
n=1880/ (1+4.7)
n=1880/5.7
n=330
The total sample size will be 330 respondents.

3.6 Sampling Technique
The sampling technique is a procedure the researcher uses in selecting items from a sample, and this sample shows the number of items that were reflected in the sample i.e. the sample size. The sample design was known before data were collected, so the sampling techniques which are going to be used are purposive and simple random techniques will be employed. 330 respondents are going to be selected to represent the population in the port. This is to give all the departments a chance to give their opinion and get an accurate result.
3.7 Method of Data Collection
This research uses primary data to collect data through well-structured questionnaires. It was designed to gather information from the operation of the port and derive the risk that was encountered during the operation. Personal observation and administration of questionnaires were conducted with the port workers and the staff.  For the design of the questionnaires, closed-ended questions were constructed, putting into consideration the fact that port users may not have the luxury of time to attend to many questions. The questionnaire was going to assist the port users in awareness of many risks in their environment and taking precautions against any unexpected occurrence.

3.8. Methods of Data Analysis
The data collected were analysed based on the objectives of the study using different statistical tools for the purpose of achieving the best result. Objectives one, two and four use descriptive statistics to analyse the types of port facilities, type of operational risk and how efficient are the risk management control. Lastly, objective three adopted Factors analysis on the factors that causes risk during port operation. The Hypothesis was analysed on using Multiple Regression Analysis. Therefore, statistical package software (SPSS) version 23 was used as an analytical tool to analyse the data and make a scientific prediction to arrive at a conclusion.
3.9 Model Specifications 
3.9.1 Multiple Linear Regression Model
For the regression analysis, the model specification is stated as;
Y = a + b1x1+ b2x2 + b3x3 +…+bnxn + e ………………………………………. equ (2)
Where
Y = port facilities operation (dependent variable),
X= operational risk (independent variables),
 a = constant, 
b = regression coefficient,
e = stochastic error term

Therefore, (SPSS) statistical package software was used as an analytical tool to analyse the data or any software that can be used to analyse and make a scientific prediction to arrive at a conclusion. 

3.9.2 The Factor analysis model
The mathematical expression of the definition is given as
F=W1X1+W2X2+….WnXn ………………………………………………………….   (2)
Where, 
W-W= Factor weights
X-X = original variables
The computation of the values of W1 and X1 are done by the computer to generate the correlation matrix.

3.9.3	Descriptive Analysis
This research method helps in identifying the behaviour of the targeted group of respondents and helps in estimating the proportion of people of a particular opinion, finally making a suitable prediction for the operational risk. The purpose of using the descriptive research method was to conduct surveys of port operations with their risks.
In the descriptive research method, we use a cross-sectional” study in which various characteristics of a sample will be measured. In this type of study, the sample in the representation of the population will be used by the port service.

4.0 Results and Discussion 
4.1	Response rate of the respondents
This elicited data that was gathered from the survey administration of 330 questionnaires to the five terminals and the NPA staff of Tin Can Island port in APAPA to assess the different operations of the port facilities and the operational risk involved during operation. Out of 330 questionnaires that were administered, only 289 (88%) were the valid responses recovered and properly filled. The remaining 41 (12%) were not recovered, this was due to how busy some of the respondents were which led to them not having time to fill out the questionnaire. The results of the analysis are presented in the tables below with their appropriate interpretations respectively.
	
	Respondent
	Frequency
	 Per cent

	Valid questionnaire
	289
	  88%

	Invalid questionnaire
	41
	   12%

	Total
	330
	   100


  Source: Author’s Field survey, (2023)
          
4.2.                        Organization of the Respondents
The port has five different terminals A, B, C, D, and E each one with its own management, The Nigeria Port Authority (NPA) are also in the port with its own worker. They are the overseer (landlords) that are in charge of all the other five terminals by monitoring their operation and also giving them regulations on safety, security etc. though this researcher does not entail all the workers in the port but just the ones that are into operation and management of the port. Figure 3, shows that NPA which has the highest respondent of (25.6%) in their organisation as the landlords, followed by terminal A (JOSEPDAM) with (19.7%) their major operation is break-bulk, general cargo and containerization. Terminal B (TICT) are next with a percentage of (18.7%) of respondents, their major operation is container and. Terminal (FIVE STARS) has 14.5% of respondents and their operation is RORO, Container, dangerous cargoes and logistics. Terminal C (SIFAX) have 11.45% of respondents and their operation is a container, RORO. Lastly is Terminal E (PTML) which has the lowest percentage of 10.0% and their operation is general cargo, RORO and container.


Chart 4.1: Organisation of the respondents
Source: Author’s Field survey, (2023)

4.2.1                  What is your position in your Organization  
Table 4.4 above shows the level of each correspondent in the organisation, clerk has the highest percentage of 49.5%, and they can be in the operation in the port, planning or traffic department. The operational level of the respondents is 29.8% these are the main workers who make sure that they perform their duty well by receiving and offloading the ship, also stacker the cargo to the right place for easy clearing. The managers are in charge of how the operation will run smoothly they have 11.5% of respondents. The supervisors have 3.5% of respondents they are the ones in control of the workers, and they stand to correct and motivate the workers during working hours so that everything can turn out well. Principal Officers and risk officers are the least departments with a percentage of 2.1% and 1.7% respectively, they are in charge of controlling risk and making sure to prevent risk from happening, in case it happens, they are to provide immediate or necessary measures to stop it.

	Table 4.5: Position of the respondents

	    Position
	Frequency
	Percent

	
	senior manager
	33
	11.4

	
	Clerk
	143
	49.5

	
	Operation Level
	86
	29.8

	
	Supervisor
	10
	3.5

	
	principal manager
	6
	2.1

	
	Risk officers
	5
	1.7

	
	senior officers
	6
	2.1

	
	Total
	289
	100.0


Source: Author’s Field survey, (2023)

4.2.2       The Section the Respondents Works in their Organization  
This part is the section where each respondent majors, this is where they operate in port/terminals. Table 4.5 shows that (21.1%) of the respondents work in the container section where the set of people stack the containers and clear them for the consignee of the cargo, next is everywhere with a percentage of
 (17.6%) this set of people comprises the traffic workers, occupational health workers, HSE workers.  The quay section has (14.2%) of respondents who are dealing with the loading and offloading of cargoes from the ship. Maintenance respondents (12.1%), are the technicians who charge of any repair that the facilities will need so that accidents can be prevented and the port can be profitable. Office and operation both have 11.8% respectively. While planning 11.4% of respondents also contribute to the services being rendered in the port.

Table 4.5: section of port the respondent's works
	Section
	frequency
	per cent

	 office
Container section
Quay
Operation
Everywhere
Planning
maintenance
Total
	34
61
41
34
51
33
35
289
	11.8
21.1
14.2
11.8
17.6
11.4
12.1
100


Source: Author’s Field survey, (2023)

4.3   Identify the available port facilities and their condition
There are so many standardised facilities that are expected of a seaport to have to perform their operations smoothly. We examined some of these facilities in the five terminals and the condition they are in and discovered that some are absent, some are not in a good state and some are not available at all according to Figure 4.2. 
The above figure shows that rail-mounted gantry was not available at all in any of the terminals in Tin Can Island because there is no railway line in this port that can connect the rail-mounted gantry which uses rail for easy transportation of cargo and heavy goods. This also brings about a change in traffic flow and a reduction in congestion. 
Terminal A does not have a waste sorting machine and dragger, while the remaining stated facilities are present. The same goes for Terminal B which does not have a straddle, primer, dragger, shovel loader, and waste sorting machine, the other stated facilities are available. Terminal C does not have a primer, dragger, and shovel loader in their organisation, Terminal D does not have a primer, shovel loader, and waste sorting machine in their terminal. Lastly, Terminal E has all the above-listed facilities.
A waste sorting machine is a way of separating different kinds of waste products in different compartments for easy disposal, though the terminal is kind of neat outside the terminal and the port is very dirty and this does not give the port a good image compared to other standardised seaport who have waste sorting machine. The Norwegian maritime authority with other bodies wants to implement a digital guide that will give information about port facilities that can receive different kinds of waste (NMA). Waste sorting machine is efficient, faster and reliable. They also reduce costs, are safer, and are flexible and their level of productivity is high (techopedia, 2022 & nexus, 2022).
A dredger is a type of equipment with various tools such as suction devices buckets or cutting heads depending on the specific dredging task. They play a crucial roles in navigating waterways depending on harbour reclaiming land and environment remediation
Straddles an equipment used in carrying a load or cargo for stacking, they have the ability to load and offload without needing a crane or forklift. It is the driver that is driving it that will operate it without any external assistance (Wikipedia).
A shovel loader is being used in a break bulk cargo terminals to load grains to another bucker to be transported to the destination for storing or discharging.



Chart 4.2: Available Port Equipment at Terminals in Tin Can Port
Source: Author’s field survey, 2023
4.3.1        Terminal A 
Figure 4.3 below shows that a total of (57) respondents answered this question and  (57) of the respondents said that the condition of the dump truck is very good, the same goes for a conveyor (51) out of the (57) respondents said very good while (4) said is fair and (2) said its good. (57)  Respondents said that both crane and forklifts are good, (56) said that rubber gantry and tractors are good while the remaining (1) respondent said they are very good. (55) of the respondents said that the truck, handler, and waste collection cart are good while (2) said that waste collection carts and handler are very good respectively, (1) said the truck is very good and another (1) said is fair. (54) Says that dock is good, (2) says is very good while (1) says it is fair. (52) Says that the storage housing is good, while (4) says is fair and (1) says is very good. (55) People said that the piers are fair while (1) said it is very good and (1) said is good. (54) People said that the reach stacker is fair while (2) said it is very good and (1) says it is good. Finally, we were able to deduce that most of the facilities in terminal A (Josepdam) are in good condition and functioning well but both the pier and reach stacker needed attention and improvement.



Chart 4.3: condition/state of port facilities in Terminal A
Source: Author’s field survey, (2023).

4.3.2     Terminal B   
The outcome of this research according to the figure below shows that there are a total of (54) respondents who answered this question in terminal B, (54) says that forklift, rubber gantry, truck, and conveyor are good. (38) Says that the dump truck and pier are good while (16) says that both dump truck and piers are fair and poor respectively. (36) Said that the quay crane, tractors, reach stacker and handler are all good while (18) people said that the handler, reach stacker and tractors are fair but for crane is very good. (38) of the respondents say that the storage house is fair while (16) says is good. (36) Says that the waste collection carts are fair while (18) says are good. (20) People said that the dock is fair while (18) said that the dock is good and (16) said that the dock is very poor. This result shows that the facilities in terminal B are partially in good condition but the dock, storage house and waste collection carts are to be taken care of and improved.

Chart 4.4: Condition/ state of terminal B
Source: Author’s field survey, (2023)
4.3.3      Terminal C  
There is a total of (33) respondents that answered the question in this terminal and (26) of them said that storage housing is very good and (7) said that it is good. (18) Says that the reach stacker is very good and (15) is good. (26) Says that tractors, trucks and handlers are good, while (7) says handler is very good, (6) says that tractors are fair, (1) says that the tractor is very good and (6) says that the truck is very good and (1) is fair. (25) of the respondents say that quay crane, forklift, rubber gantry, dump truck and waste collection carts are all good while (7) say that they are all very good and (1) say they are all fair. (16) Says that docks are good and (10) says they are fair while (7) says they are very good. (27) of the respondents who had the highest answer say that the piers are fair while (5) say they are good and (1) are poor. (22) Said that the conveyors are fair, (6) are very good and (5) are in a good state. The data below shows that piers and conveyors in terminal C are not in a good state, they need attention and rehabilitation.

Chart 4.5: Condition/ state of terminal C
Source: Author’s field survey, (2023)

4.3.4      TERMINAL D  
This terminal has a total of (42) respondents, while (39) show that the reach stacker is good and (3) say it is very good. (33) Shows that the truck is good while (9) shows that it is fair. (28) Says that the forklifts and rubber gantry are good and (14) shows that they are very good. (27) of the respondents say that storage housing is good and (15) show that it is fair. (22) shows that tractors, dump struck waste collection carts are good while (14) are very good for them too and (6) is fair for them all. (19) People say that docks are good while (14) say it is very good and (9) says is fair. (35) of respondents say piers are fair, (6) says is poor while (1) says it is very good. (23) of people said that docks are fair, (19) says it is good. (18) of the respondents say that the handler is fair, (14) say it is very good and (10) say it is good. (14) of the respondents say that crane is very good, good and fair respectively. What we deduce is that the piers and the conveyors and handler needed improvements.


Chart 4.6: Condition/ state of terminal D
Source: Author’s field survey, (2023)
4.3.5         Terminal E   
The total of the respondents in this terminal is (29) in the figure shown below, this shows that (28) of the respondents say that the dock is good and (1) said that it is far. (27) Says the quay crane and waste collection carts are good, (1) says that the quay crane is very good and (1) also says that is fair. (2) Says that the waste collection carts are fair. (26) of the respondents said that the forklift and rubber gantry is good and (2) said the forklift is fair (1) said it is very good, (3) said that the rubber gantry is very good. (16) Shows that the handler and dump truck are good, (12) says that the dump truck is fair and (1) is very good while (11) of handler says is fair and (2) says is very good. (15) Says that tractors, truck and storage house are good, (14) says tractors is fair, (13) says truck and storage house are fair and (1) says they are very good. (27) Says that the conveyors are fair, (1) says they are good and very good. (26) of the respondents say the reach stacker is fair, while (2) says is very good and (1) says it is good. (15) People show that the pier is fair while, (14) says is poor. Overall, the piers, reach stacker and conveyors needed rehabilitation in this terminal. Also, the other facilities can improve more.


Chart 4.7: Condition/ state of terminal E
Source: Author’s field survey, (2023)

4.4     Types of operational risk in seaport  
There are many types and causes of operational risk in seaports, among these few were listed in the figure above where terrorist theft has the highest risk followed by collision that happened due to brake failure etc. Fire outbreak is the third which can cause damage to the equipment or facilities and it can lead to obstruction of activities, next is a human risk where negligent, fatigue, incompetency and so on, natural disasters, lashing failure and software failure are the least factors that cause risk during operation.
When the security of the terminals is not strong enough, it will be easier for the pilferer to penetrate and damage cargo and steal goods.  This is a global issue and it can lead to financial loss, customer loss, sustainability of operation and make the service rendered unreliable (Palmer, 2010). IMO, 1998, stated that collision is of major concern in seaports. As the fleet business increases so will the traffic movement in the port increases (Soares & Teixeira, 2001)





Chart 4.8: Types of operational risk
Source: Author’s field survey, (2023)

Table 4.5 Mean statistical deviation of types of operational risk  
Table 4.7 above shows that the highest mean deviation is insecurity (theft), (Nigeria Year Book, 2004) has the highest mean value, followed by collision and fire if it is not managed on time can obstruct operation apart from damages. Disaster is not something that really occurred in Tin Can Island Nigeria so this has the least effect on the port, software failure and failure in construction also have little effect on port operation.
 
Table4.6: types of operational risk
	Operational Risk
	N
	Mean
	Std.Devtn     Ranking

	 Insecurity
	289
	3.89
	.329                 1

	Collision
	289
	3.85
	.446                 2

	Fires
	289
	3.84
	.366                 3

	Human Risk
	289
	3.83
	.373                 4

	Bad Weather Condition
	289
	3.69
	.655                 5

	Failure In The Cargo System
	289
	3.54
	.882                 6

	Lashing Failure
	289
	3.43
	.580                 7

	Failure Of Construction
	289
	3.40
	.802                  8

	Software Failure
	289
	3.34
	.780                  9

	Disaster
	289
	2.94
	.979                 10


Source: Author field survey, (2023)

4.6:   Analyses the factors that causes operational risk during operation in the port. 
In this objective, the data collected was analysed using Exploratory Factor Analysis (EFA) to identify few unobserved variables know as common factors that explains the correlations between observed variables. EFA determines the number of common factors needed to adequately describe the correlations between the observed variables by estimating their factor loadings. Based on this, thirty (26) variables were subjected to EFA using Principal component analysis, eigenvalues greater than one (1) and the absolute value set to (0.10). The responses was derive from Likert scale of “strongly agreed, agreed, neutral and disagreed with the analysed  variables  fatigue, oversight, fire outbreak, rainfall, mechanical fault, electrical fault, thunderstorm, wave, wind speed, lack of safety culture, government policy, slip and fall, articulated truck, break failure, negligence, lack of safety planning, lack of finance, change in trading policy, lack of proper maintenance, equipment malfunction, lack of energy provision, lack of infrastructure management, inexperience of operator, poor role and responsibility implementation, poor communication procedure, poor near-miss management, poor implantation of hazard and risk management, lack of competency in training and awareness, technological error and hacking by terriorist. The procedure for conducting EFA statistically includes Kaiser-Meyer-Olkin (KMO) and Bartlett tests, communalities, extraction of variance using principal component analysis, correlation matrix, and factor rotation (Varimax) technique (Ledesma, Ferrando, Trógolo, Poó, Tosi and Castro, 2021) for a decision on the correctness of the analytical output. 

The first output table of EFA result is Kaiser-Meyer-Olkin (KMO) and Bartlett test of sphericity, this table measures the adequacy level of the data analysed.  Based on the result from this table (table 4.4), the data used for EFA in this study were adequate and suitable according to the Kaiser-Meyer-Olkin (KMO) measure of sample adequacy and the Bartlett test of sphericity (Ledesma et al., 2021). The KMO of 0.572 indicates the acceptable sample adequacy of the data. The Chi-square test result of 16393.179, having p value = 0.000, confirms that the data is suitable for the analysis below.

	Table4.7: KMO and Bartlett’s Test

	Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
	.572

	Bartlett's Test of Sphericity
	Approx. Chi-Square
	16393.179

	
	df
	325

	
	Sig.
	.000


Source: SPSS Computation, (2023)

The Table 4.9 presents the communalities estimate of the data. It indicates that the variance in the variables can be attributed to common factors. The communalities are the variables' estimates that represent each variable's variance. The sum of squared loadings of each variable with their initial and also their extracted values form the communalities of the model. 

	Table 4.8: Communalities of the variable the initial and extraction 
	

	
	Initial
	Extraction
	Ranking

	Negligence
	1.000
	.542
	

	Inexperience Of Operator
	1.000
	.868
	

	Poor Role And Responsibility
	1.000
	.883
	

	Poor Safety Culture
	1.000
	.938
	3

	Lack Of Safty Planning
	1.000
	.945
	2

	Poor Communication Procedure
	1.000
	.879
	

	Poor Near Miss Management
	1.000
	.786
	

	Poor Implementation Of Hazard And Risk Management
	1.000
	.896
	

	Lack Of Competencyin Training And Awareness
	1.000
	.928
	5

	Fatigue
	1.000
	.866
	

	Rainfall
	1.000
	.889
	

	Thunderstorm
	1.000
	.866
	

	Wind Speed
	1.000
	.896
	

	Fire Outbreak
	1.000
	.819
	

	Mechanical Fault
	1.000
	.906
	

	Electrical Fault
	1.000
	.918
	

	Lack Of Proper Maintenance
	1.000
	.919
	6

	Equipment Malfuction
	1.000
	.874
	

	Lack Of Energy Provision
	1.000
	.907
	

	Lack Of Infrastructure Management
	1.000
	.937
	4

	Hackering By Terriorist
	1.000
	.796
	

	Atriculated Truck
	1.000
	.783
	

	Break Failure
	1.000
	.906
	

	Change In Trading Policy
	1.000
	.915
	

	Government Policy
	1.000
	.848
	

	Lack Of Access To Finance
	1.000
	.970
	1

	        Extraction Method: Principal Component Analysis.
	


Source: SPSS Computation, (2023)
This table below showed the result of total variance explained. There are six (6) construct factors that were extracted after the analysis, this was achieved by using principal component analysis, eigenvalue greater than one (1) and rotation using the Varimax techniques. These factors has eigenvalues which represent the percentage of the total variation in the data set that each of the construct factors explains, the first factor has the eigenvalue of 10.947, the second has 3.901, the third is 3.772, the four has 2.241, the fifth has 1.390,  and the sixth has 1.186. Based on the cumulative percentage of variance explained, all the seven factors accounted for 87.235 per cent of the total according to the analyses table below.

	Table 4.9: Total Variance Explained

	Component
	Initial Eigenvalues
	Extraction Sums of Squared Loadings
	Rotation Sums of Squared Loadings

	
	Total
	% of Variance
	Cum. %
	Total
	% of Variance
	Cum. %
	Total
	% of Variance
	Cum. %

	1
	10.947
	42.104
	42.104
	10.947
	42.104
	42.104
	8.152
	31.356
	31.356

	2
	3.772
	14.508
	56.611
	3.772
	14.508
	56.611
	4.166
	16.022
	47.377

	3
	3.145
	12.096
	68.707
	3.145
	12.096
	68.707
	3.358
	12.917
	60.294

	4
	2.241
	8.620
	77.327
	2.241
	8.620
	77.327
	2.972
	11.430
	71.723

	5
	1.390
	5.345
	82.672
	1.390
	5.345
	82.672
	2.405
	9.251
	80.975

	6
	1.186
	4.563
	87.235
	1.186
	4.563
	87.235
	1.628
	6.260
	87.235

	7
	.809
	3.113
	90.348
	
	
	
	
	
	

	8
	.673
	2.587
	92.934
	
	
	
	
	
	

	9
	.388
	1.491
	94.426
	
	
	
	
	
	

	10
	.332
	1.277
	95.703
	
	
	
	
	
	

	11
	.242
	.930
	96.633
	
	
	
	
	
	

	12
	.204
	.783
	97.416
	
	
	
	
	
	

	13
	.187
	.720
	98.136
	
	
	
	
	
	

	14
	.153
	.587
	98.723
	
	
	
	
	
	

	15
	.103
	.398
	99.121
	
	
	
	
	
	

	16
	.090
	.348
	99.469
	
	
	
	
	
	

	17
	.044
	.170
	99.639
	
	
	
	
	
	

	18
	.034
	.131
	99.770
	
	
	
	
	
	

	19
	.020
	.075
	99.846
	
	
	
	
	
	

	20
	.019
	.071
	99.917
	
	
	
	
	
	

	21
	.012
	.045
	99.962
	
	
	
	
	
	

	22
	.004
	.015
	99.977
	
	
	
	
	
	

	23
	.003
	.010
	99.986
	
	
	
	
	
	

	24
	.002
	.007
	99.994
	
	
	
	
	
	

	25
	.001
	.005
	99.998
	
	
	
	
	
	

	26
	.000
	.002
	100.000
	
	
	
	
	
	

	Extraction Method: Principal Component Analysis.


Source: SPSS Computation, (2023)

After confirming that six (6) construct factors explained the various dimensions of all the variables influencing port operation, the next important task done was to name the factors accordingly. Based on this, factor one was named safety management, factor two was named mechanical problem, the third factor named human mistake, fourth factor was named natural occurrence, fifth factor was named bad government influence and the sixth factor was named external factors. The rotation component matrix of the data analysed in this table below, all the variables were statistically distributed among the factors based on the dimensions represented by the factor. As such, variables such as poor safety culture, lack of safety planning, poor communication procedure, lack of infrastructure management, lack of proper maintenance, lack of energy provision, poor near-miss management, poor implementation of hazard and risk management, lack of competency in training and awareness and hacking by terrorist all fall under factor one, mechanical fault, electrical fault, equipment malfunction and fire outbreak fall under  factor two, break failure, articulated truck, poor role and responsibility and negligence fall under factor three, inexperience of operator, wind speed and heavy rainfall falls under factor four, government policy and change in trading policy falls under factor five,  while  thunderstorm and fatigue fall under factor six. Among these variables, lack of infrastructure management (0.925) has the highest matrix under factor 1, (0.920) of poor communication procedure also under factor 1.  (0.902)  lack of safety planning under factor 1, and break failure (0.894) fall under factor 3. The variables with the strongest load factor indicating high degree of impact on port operation in Tin Can Island. Ranking these variables on the basis of the factor they load under, lack of infrastructure management comes first followed by poor communication procedure, then was lack of safety planning. Break failure was next, so is also lack of competency in training and awareness, and lastly is wind speed. This major causes of risk is when the infrastructure or facilities is not managed well when operation is going on, the risk will be high which can leads to accident if not managed well.
According to table 4.12, the component transformation matrix was used to x-ray the dynamics of correlation among the independent variables, where six variables were revealed and they were denoted by a numeric.

	Table 4.10: Rotated Component Matrixa

	
	Component

	
	1
	2
	3
	4
	5
	6

	Lack Of Infrastructure Management
	.925
	
	
	
	
	

	Poor Communication Procedure
	.920
	
	
	
	
	

	Lack Of Safty Planning
	.902
	
	
	
	
	

	Lack Of Competencyin Training And Awareness
	.893
	
	
	
	
	

	Lack Of Proper Maintenance
	.858
	
	
	
	
	

	Lack Of Energy Provision
	.838
	
	
	
	
	

	Poor Safety Culture
	.815
	
	
	
	
	

	Lack Of Access To Finance
	.793
	
	
	
	
	

	Poor Near Miss Management
	.753
	
	
	
	
	

	Poor Implementation Of Hazard And Risk Mgt.
	.751
	
	
	
	
	

	Hackering By Terriorist
	.501
	
	
	
	
	

	Electrical Fault
	
	.890
	
	
	
	

	Mechanical Fault
	
	.887
	
	
	
	

	Fire Outbreak
	
	.864
	
	
	
	

	Equipment Malfuction
	
	.822
	
	
	
	

	Break Failure
	
	
	.894
	
	
	

	Atriculated Truck
	
	
	.800
	
	
	

	Poor Role And Responsibility
	
	
	.789
	
	
	

	Negligence
	
	
	.502
	
	
	

	Wind Speed
	
	
	
	.892
	
	

	Inexperience Of Operator
	
	
	
	.848
	
	

	Rainfall
	
	
	
	.688
	
	

	Government Policy
	
	
	
	
	.814
	

	Change In Trading Policy
	
	
	
	
	.688
	

	Fatigue
	
	
	
	
	
	.728

	Thunderstorm
	
	
	
	
	
	.697

	Extraction Method: Principal Component Analysis. 
 Rotation Method: Varimax with Kaiser Normalization.

	a. Rotation converged in 8 iterations.


Source: SPSS Computation, (2023)

	Table 4.11: Component Transformation Matrix

	Component
	1
	2
	3
	4
	5
	6

	1
	.804
	.437
	.222
	.192
	.226
	.159

	2
	-.438
	.520
	.718
	.020
	-.134
	-.050

	3
	-.271
	-.175
	.034
	.816
	.437
	.195

	4
	.116
	-.561
	.567
	-.335
	.476
	-.109

	5
	.110
	-.346
	.265
	.071
	-.539
	.709

	6
	-.250
	.271
	-.203
	-.424
	.472
	.648

	Extraction Method: Principal Component Analysis.  
 Rotation Method: Varimax with Kaiser Normalization.


 Source: SPSS Computation, (2023)
		
4.7     Risk management measures adopted to mitigate against identified risk
According to this objective which was about the measurement that was used to mitigate against risk. Four different measures were identify and examine, they are Elimination of hazard risk, Reduce risk by isolation, substitution and engineering, Reduce risk by administrate control, Reduce risk by personal protective equipment (PPE). They are observes and analysed based on each terminals. Likert was used to examine their level of significance to each terminals.
4.7.1	TERMINAL A
The findings shows in table 4.13 that elimination of hazard in this terminal was 3.5% not significant, 33.3% least significant, 49.2% fairly significant, 10.5%significant and 3.5% highly significant. So it is deduce in this findings that elimination of hazard risk was fairly significant in this terminal.
In table 4.14 which shows that reducing risk by using isolation, substitution and engineering has significant of percentage of 1.7% which is not significant, 89.5% which is least significant, 5.3% was significant and 3.5% was highly significant. The deduction shows that reduction by isolation, substitution and engineering does not have effect on risk management because it has 89% least significant in this terminal.
The administrative control was shown in table 4.15 that 98.3% was not significant and 1.7% was fairly significant. This shows that the administrative control does not have any effect in management of risk in this terminal.
In the table 4.16, which shown that 98.3% of using personal protective equipment was fairly significant while 1.7% shows that is significant.
All the outcome of this analysis shows that personal protective equipment was the main measures used in this terminal A, followed by elimination of hazard, then isolation, substitution and engineering. The administrative control is not significant at all.

	Table 4.13: ELIMINATION OF HAZARD RISK

	
	Frequency
	Percent
	Cum. Percent

	
	Not significant
	2
	3.5
	3.5

	
	least significant
	19
	33.3
	36.8

	
	Fairly significant
	28
	49.2
	86.0

	
	Significant
	6
	10.5
	96.5

	
	highly significant
	2
	3.5
	100.0

	
	Total
	57
	100.0
	


Sources: author’s Field Survey, (2023)

Table 4.14: Reduce Risk By Using Isolation, Substitution And Engineering
	
	Frequency
	Percent
	Cum/ Percent

	
	Not significant
	1
	1.7
	1.7

	
	least significant
	51
	89.5
	91.2

	
	Significant
	3
	5.3
	96.5

	
	highly significant
	2
	3.5
	100.0

	
	Total
	57
	100.0
	


  Sources: author’s Field Survey, (2023)

	Table 4.15: Reduce Risk By Using Administrative Control

	
	Frequency
	Percent
	Cum. Percent

	
	Not significant
	56
	98.3
	98.3

	
	Fairly significant
	1
	1.7
	100.0

	
	Total
	57
	100.0
	


Sources: author’s Field Survey, (2023)

	Table 4.16: Reduce Risk By Using Personal Protective Equipment

	
	Frequency
	Percent
	Cum. Percent

	
	Fairly significant
	56
	98.3
	98.3

	
	Significant
	1
	1.7
	100.0

	
	Total
	57
	100.0
	


Sources: author’s Field Survey, (2023)

4.7.2	TERMINAL B
The table 4.17 show the outcome of the analysis done for terminal B with their level of significance, 5.6% was not significant, 33.3% was least significant, 48.1% shows that it is fairly significant, 9.3% shows that it is significant and 3.7% shows that it is highly significant.
According to table 4.18 which shows that reducing risk by isolation, substitution and engineering in terminal B has 94.4% least significant in this terminal, 1.9% significant and 3.7% significance in the terminal B.
Also table 4.19 is showing that 3.7% has the least significant of administrative control on terminal B, 90.7% fairly significant and 5.6% of highly significance on this terminal.

 Table 4.20 shows that 33.3% is least significant, 63.0% is fairly significant, while 3.7% is highly significant in terminal B. 
There overall deduction shows that Administrative control is fairly significant, so also is personal protective equipment (PPE) and elimination of hazard risk are also fairly effective, but isolation, substitution and engineering does not have effect in terminal B.

	Table 4.17: Elimination Of Hazard Risk

	
	Frequency
	Percent
	Cum. Percent

	
	Not significant
	3
	5.6
	5.6

	
	least significant
	18
	33.3
	38.9

	
	Fairly significant
	26
	48.1
	87.0

	
	Significant
	5
	9.3
	96.3

	
	highly significant
	2
	3.7
	100.0

	
	Total
	54
	100.0
	


Sources: author’s Field Survey, (2023)


	Table 4.18: Reduce Risk By Using Isolation, Substitution And Engineering

	
	Frequency
	Percent
	Cumulative Percent

	
	least significant
	51
	94.4
	94.4

	
	Significant
	1
	1.9
	96.3

	
	highly significant
	2
	3.7
	100.0

	
	Total
	54
	100.0
	


Sources: author’s Field Survey, (2023)

	Table 4.19: Reduce Risk By Using Administrative Control

	
	Frequency
	Percent
	Cumulative Percent

	
	least significant
	2
	3.7
	3.7

	
	Fairly significant
	49
	90.7
	94.4

	
	highly significant
	3
	5.6
	100.0

	
	Total
	54
	100.0
	


Sources: author’s Field Survey, (2023)

	Table 4.20: Reduce Risk By Using Personal Protective Equipment

	
	Frequency
	Percent
	Cumulative Percent

	
	least significant
	18
	33.3
	33.3

	
	Fairly significant
	34
	63.0
	96.3

	
	Significant
	2
	3.7
	100.0

	
	Total
	54
	100.0
	


Sources: author’s Field Survey, (2023)

4.7.3	TERMINAL C
In this terminal C, there are also four factors that were considered in describing the measures for  risk management, so according to table 4.21 which shows that  to eliminate hazard risk was 18.2% not significant, 21.2% was least  significant, 36.4% was fairly significant, 18.2% was significant and 6.0% is highly significant.
Also table 4.22 shows that 75.8% of using isolation, substitution and engineering is least significant, 15.1% is fairly significant and 9.1% is highly significant.
The table 4.23 shown that administrative control has the total of 6.0% which was least significant, 88.0% was fairly significant and 6.0% was significant.

Table 4.24 below shown that using personal protective equipment (PPE) has 3.0% influence on the terminal C which is not significant, while 3.0% is least significant, 91.0% is fairly significant and 3.0% was significant.
Overall, in this terminals the most effective measures in controlling and managing risk was personal protective equipment which fairly significant, followed by administrative control which was also fairly significant . Elimination of hazard risk is also partially effective but the isolation, substitution and engineering measures does not have any tangible effect in the terminal.

	Table 4.21: Elimination Of Hazard Risk

	
	Frequency
	Percent
	Cumulative Percent

	
	Not significant
	6
	18.2
	18.2

	
	least significant
	7
	21.2
	39.4

	
	Fairly significant
	12
	36.4
	75.8

	
	Significant
	6
	18.2
	94.0

	
	highly significant
	2
	6.0
	100.0

	
	Total
	33
	100.0
	


Sources: author’s Field Survey, (2023)

	Table 4.22: Reduce Risk By Using Isolation, Substitution And Engineering

	
	Frequency
	Percent
	Cumulative Percent

	
	least significant
	25
	75.8
	75.8

	
	Fairly significant
	5
	15.1
	90.9

	
	highly significant
	3
	9.1
	100.0

	
	Total
	33
	100.0
	


Sources: author’s Field Survey, (2023)

	Table 4.23: Reduce Risk By Using Administrative Control

	
	Frequency
	Percent
	Cumulative Percent

	
	least significant
	2
	6.0
	6.0

	
	Fairly significant
	29
	88.0
	94.0

	
	Significant
	2
	6.0
	100.0

	
	Total
	33
	100.0
	


 Sources: author’s Field Survey, (2023)

	Table 4.24: Reduce Risk By Using Personal Protective Equipment

	
	Frequency
	Percent
	Cumulative Percent

	
	Not significant
	1
	3.0
	3.0

	
	least significant
	1
	3.0
	6.0

	
	Fairly significant
	30
	91
	97.0

	
	Significant
	1
	3.0
	100.0

	
	Total
	33
	100.0
	


 Sources: author’s Field Survey, (2023)

4.7.4	TERMINAL D 
This table 4.25 shows that elimination of hazard risk in terminal D was 14.3% not significant, 26.2% least significant, 40.5% fairly significant, 16.7% significant and 2.4% highly significant.
Also in table 4.26 where using isolation, substitution and engineering was 28.6% not significant, 38.1% least significant and 33.3% fairly significant.
Using administrative control to reduce in terminal D shown in table 4.27 that 38.1% is not significant, 4.8% is least significant, 35.7 was fairly significant, 2.4% was significant and 19.0% was highly significant.
The use of personal protective equipment shows in the table 4.28 that 31.0% was not significant, 52.4% was fairly significant, 7.1% was significant and 9.5% was highly significant.

The findings derived from this analysis in terminal D was that personal protective equipment are fairly significant, also was elimination of hazard risk which was fairly significant. Administrative control was not at all significant in this terminal and so is isolation, substitution and engineering.

	Table 4.25: ELIMINATION OF HAZARD RISK

	
	Frequency
	Percent
	Cumulative Percent

	
	Not significant
	6
	14.3
	14.3

	
	least significant
	11
	26.2
	40.5

	
	Fairly significant
	17
	40.5
	81.0

	
	Significant
	7
	16.6
	97.6

	
	highly significant
	1
	2.4
	100.0

	
	Total
	42
	100.0
	


Sources: author’s Field Survey, (2023)


	Table 4.26: Reduce Risk By Using Isolation, Substitution And Engineering

	
	Frequency
	Percent
	Cumulative Percent

	
	Not significant
	12
	28.6
	28.6

	
	least significant
	16
	38.1
	66.7

	
	Fairly significant
	14
	33.3
	100.0

	
	Total
	42
	100.0
	


Sources: author’s Field Survey, (2023)

Table 4.27: Reduce Risk By Using Administrative Control
	
	Frequency
	Percent
	Cumulative Percent

	
	Not significant
	16
	38.1
	38.1

	
	least significant
	2
	4.8
	42.9

	
	Fairly significant
	15
	35.7
	78.6

	
	Significant
	1
	2.4
	81.0

	
	highly significant
	8
	19.0
	100.0

	
	Total
	42
	100.0
	


Sources: author’s Field Survey, (2023)



	Table 4.28: Reduce Risk By Using Personal Protective Equipment

	
	Frequency
	Percent
	Cumulative Percent

	
	Not significant
	13
	31.0
	31.0

	
	Fairly significant
	22
	52.4
	83.4

	
	Significant
	3
	7.1
	90.5

	
	highly significant
	4
	9.5
	100.0

	
	Total
	42
	100.0
	


Sources: author’s Field Survey, (2023)

4.7.5 	TERMINAL E
Elimination of hazard risk according to table 4.29 which Shown that terminal E was 6.9% not significant, 24.1% was least significant, while 55.2% was fairly significant, 10% was significant and 3.4% was highly significant.
Using isolation, substitution and engineering shown in table 4.30 that 44.8% was not significant, also 44.8% was least significant, 6.9% was fairly significant and 3.4% was significant.
Table 4.31 shown that administrative control was 3.4% not significant, while the same 3.4% was least significant, 55.2% was fairly significant, the remaining 37.9% was significant.
The Personal protective equipment according to table 4.32 shown that 3.4% was not significant, while the remaining 96.6% was fairly significant.
This findings was able to show us that personal protective equipment was fairly effective in this terminal and also is administrative control, likewise is elimination of hazard risk. The isolation, substitution and engineering are not significant.
Conclusively, in all the five terminals personal protective equipment are the most significant measures that all the terminals have in common to mitigate against risk, some of their administrative control are not being effective enough and the area of isolation, substitution and engineering is not nothing to write about because they are mostly not significant and effective.

	Table 4.29: ELIMINATION OF HAZARD RISK

	
	Frequency
	Percent
	Cumulative Percent

	
	Not significant
	2
	6.9
	6.9

	
	least significant
	7
	24.1
	31.0

	
	Fairly significant
	16
	55.2
	86.2

	
	Significant
	3
	10.4
	96.6

	
	highly significant
	1
	3.4
	100.0

	
	Total
	29
	100.0
	


Sources: author’s Field Survey, (2023)

	
Table 4.30: Reduce Risk By Using Isolation, Substitution And Engineering

	
	Frequency
	Percent
	Cumulative Percent

	
	Not significant
	13
	44.8
	44.8

	
	least significant
	13
	44.8
	89.6

	
	Fairly significant
	2
	6.9
	96.5

	
	Significant
	1
	3.5
	100.0

	
	Total
	29
	100.0
	


 Sources: author’s Field Survey, (2023)

	
Table 4.31: Reduce Risk By Using Administrative Control

	
	Frequency
	Percent
	Cumulative Percent

	
	Not significant
	1
	3.4
	3.4

	
	least significant
	1
	3.4
	6.8

	
	Fairly significant
	16
	55.3
	62.1

	
	Significant
	11
	37.9
	100.0

	
	Total
	29
	100.0
	


Sources: author’s Field Survey, (2023)

	Table 4.32: Reduce Risk By Using Personal Protective Equipment

	
	Frequency
	Percent
	Cumulative Percent

	
	Not significant
	1
	3.4
	3.4

	
	Fairly significant
	28
	96.6
	100.0

	
	Total
	29
	100.0
	


Sources: author’s Field Survey, (2023)

4.7.6	The mean statistical deviation of risk management measures
The table below show the mean of the variables and this result shows that reducing risk using personal protective equipment (PPE) has the highest mean variation of (2.79) while elimination of the hazard risk was followed by (2.73) of mean, next is reducing risk by administrative control is (2.60) which does not have much impact in the management of the risk and Lastly, reducing risk by using. Isolation, substitution and engineering (2.00) have the least impact on risk management.
This result shows that personal protective equipment has the highest mean and this indicates its effectiveness in controlling and managing risk among the port workers, it reduces their exposure to accident and also reduces the fatality of  accident whenever it occur.  Elimination of hazard risk is not an easy thing to do in a terminal but it is being productive in risk management  reduce risk by administrative control and reduction by isolation, substitution, and engineering have little effect on risk control, this shows that NPA and the terminals managers have a lot of work to do in rectifying this issues.

Table 4.33: the mean statistical deviation of risk management measures
	Descriptive Statistics

	Risk management measures
	N
	Mean
	Std.Devt

	 Reducing risk by using. Isolation, substitution and engineering
	289
	2.00
	     .771

	Reducing risk by administrative control
	289
	2.60
	1.063

	Elimination of the hazard risk
	289
	2.73
	.880

	Reducing risk using personal protective equipment (PPE)  
	289
	2.79
	.834







Source: SPSS Computation, (2023)
                                       
 4.8 	Hypothesis
To analyse this hypothesis, we have (nine) different independent variables which were subjected to multiple regression analysis. Multiple regression analysis was chosen as the statistical method to understand the extent to which the independent variables can predict the dependent variable, these constraints are human risk, bad weather conditions, fire, collision, lashing failure, failure in the cargo system, disaster and insecurity in terms of theft. 
Multiple regression analysis allows for the examination of relationships between multiple independent variables and a single dependent variable, helping to assess how these factors collectively contribute to or predict the outcome of the operational risk that is affecting the port facilities. This table summarises the key statistics related to the model used to assess the relationship between the port facility and operational risk. The model's performance is evaluated using various metrics:
Model R: This represents the correlation between the predators of nine variables and the outcome of the other variable (port facility). In this case, (R) is approximately 0.850, suggesting a high positive correlation between port facility and operational risk.
R Square: R squared (R^2) measures the proportion of variance in the port facility that can be explained by the predator variable (operational risk). Here, R^2 is approximately 0.722, indicating that about 72.2 percent of the variation in port facility is explained by operational risk.
Adjusted R square: adjusted R^2 considers the number of the predictors in the model and adjusts R^2 accordingly. It is approximately 0.713 in the model.
Std. error of the estimate: This value (approximately 1.150) represents the standard error of the model predictions. This quantifies the model's accuracy in predicting port facility.
Change statistics: The analysis shows the model fit: F (9,279) =80.412, p<.001, Adj R2=0.713 and R= 0.722. 

	 Table 4.34: Model Summary

	     Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Change Statistics

	
	
	
	
	
	R Square Change
	F Change
	df1
	df2
	Sig. F Change

	         1
	.850a
	.722
	.713
	1.150
	.722
	80.412
	9
	280
	.000

	a. Predictors: (Constant), Failure In Cargo System, Collision, Insecurity, Lashing Failure, Human Risk, Fires, Bad Weather Condition, Software Failure, Disaster


Source: SPSS Computation, (2023)

Table 4.9: ANOVA
The outcome of the ANOVA table shows that the significant value is (0.000) which indicates that the p<0.001. This means that the combination of all the independent variables significantly predicts the dependent variable.
	Table 4.34: ANOVAa 

	           Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	956.432
	9
	106.270
	80.412
	.000b

	
	Residual
	368.717
	280
	1.322
	
	

	
	Total
	1325.149
	289
	
	
	

	a. Dependent Variable: PFAC

	b. Predictors: (Constant), Failure In Cargo System, Collision, Insecurity, Lashing Failure, Human Risk, Fires, Bad Weather Condition, Software Failure, Disaster


 Source: SPSS Computation, (2023)
    Coefficients:
This table provides information about the coefficient of the multiple regression model:
Un-standardised coefficients: these coefficients represent the estimated relationship between the predictor variable (operational risk) and the outcome variable (port facility).  This shows that (β of human risk, lashing failure, collision and failure in the cargo system are negative while the rest are positive, and the std. error are all positive) the standard error that is associated with the coefficient.
Standardised coefficients (Beta): beta coefficient of standardise the contributions of different predictors in the model. In this table the standardised coefficient for operational risk (β of human risk, lashing failure, collision and failure in the cargo system are negative while the rest are positive). This indicates that port facility and operational risk have both positive and negative relationships.
t: the t-statistics measures the significance of each coefficient.
 
    Table 4.35: Coefficient 
	
Operational risk
	Unstandardised Coefficients
	Standardised Coefficients
	t
	Sig.
	Collinearity Statistics

	
	B
	Std. Error
	Beta
	
	
	Tolerance
	VIF

	1
	(Constant)
	5.696
	1.225
	
	4.649
	.000
	
	

	
	Bad Weather Condition
	.675
	.155
	.206
	4.362
	.000
	.446
	2.241

	
	Human Error
	-.583
	.267
	-.101
	-2.186
	.030
	.465
	2.151

	
	Fires
	2.167
	.329
	.370
	6.588
	.000
	.316
	3.165

	
	Lashing Failure
	-2.237
	.197
	-.60
	-11.359
	.000
	.352
	2.840

	
	Collision
	-1.168
	.206
	-.243
	-5.671
	.000
	.544
	1.839

	
	Insecurity
	3.001
	.270
	.461
	11.133
	.000
	.582
	1.718

	
	Software Failure
	.254
	.148
	.092
	1.721
	.086
	.347
	2.882

	
	Disaster
	1.346
	.135
	.614
	9.940
	.000
	.261
	3.829

	
	Failure In The Cargo System
	-.675
	.126
	-.277
	-5.358
	.000
	.372
	2.690

	a. Dependent Variable: PFAC


 Source: SPSS Computation, (2023)

DISCUSSION
These findings suggested that when we examine all the variables of types of operational risk: human risk, bad weather conditions, Lashing Failure, Collision, Fire, Insecurity in terms of theft, Disaster, Failure in cargo systems and software failure are significant factors that influence the port facilities' efficiency and effectiveness in port operation except software failure which is not significant at all which it does not have effect on port facilities.

The R-squared value presented in the model summary table is (0.722), which indicates that all the operational risk variables that were collected are relatively modest in proportion to 72% of the port facility. This result shows that the relationship between operational risk and port facility is positively high. Hence, H0 is rejected and H1 will be accepted which stated that there is a relationship between port facility and operational risk. 
Therefore, as port facilities are increasing or deteriorating so will the operational risk increasing.             

5.0 Summary, Conclusion and Recommendations
5.1 Summary
The summarises of this research observations under the key areas as guided by the research objectives whose purpose was to assess the port facilities and operational risk in Tin Can Island port in APAPA.
1. This findings shows that all the terminals have partially similar facilities because some of these terminals have different operations which makes some terminals have a little bit different facilities. Some of these facilities are not in good condition to perform well in their operation, some are not in a good state if care is not taken they can break down at any time. 
2. This findings also helps to identify the operational risk that are affecting the port facilities in which port operation is being affected if serious action to prevent it is not taken. Some of this identified risk are caused by human error, weather condition, fire outbreak, collision, insecurity in terms of theft which was ranked first and many others
3.  The findings were able to analyses the effect and relationship between operational risk and port facility. This relationship was significant where R- square is 0.722
4. The findings help to identify which of the risk management controls that are put in place to suppress or manage risks whenever they occur is most effective and satisfying to the workers. Personal protective equipment was rank high with the mean variation of (2.79) while reduction of risk by eliminating the hazard follows with (2.73), next is reduce risk by administrative control has the mean variation of (2.60). Lastly, reduction by isolation, substitution and engineering was the least with mean variation of (2.00). 

5.2 Conclusion 
The findings shows that as port facilities are important so is the operational risk that is available in the port. The facilities was supposed to be standard and always in a good state so that they can help the operators to be more efficient in their work. Though there are some standardised facilities that are available in the port, the investors of these terminals can still do more in upgrading their equipment so operation can increase in terms of revenue generation and recognition worldwide by being rated one of the best ports. The operators and managers of these terminals encountered different kinds of challenges when they were rendering services to their customers either in the port of loading the cargoes or offloading the cargoes, stacking and other operations that take in the port. Accidents can happen happened in future because of impeding risk that existed. Knowing the factors that can cause risk during operation and the measurement to take to solve and manage the risk so that it will not be fatal and life-threatening.

5.3 Recommendations 
This research also shows that though the terminals are doing well in their operation there are many risks lurking around the port and if care is not taken on time the port might collapse most especially the pier's side. The federal government should do something fast about this so that our port will not experience landslides or earthquakes in future. There should be a railway that can pass through Tin Can so that there can be easy moments of cargo in and out of the port and it will lead to free congestion at the port, the shipping agent can spend less on transportation and decrease unwarranted charges because of late clearance.
 It will help the seaport management and port operators to have more insight and be readily prepared for any form of accident and danger that will arise during the operation of loading and offloading, also the port facilities should always have the best and updated modern equipment available for effective operation. NPA should see to it that all the terminals continue to follow all the safety regulations proposed by the (ISPS code) so as to deal with any risk on time before it leads to an accident. All terminal managers must make sure that their work follows all the precautions laid down by the NPA. Also, the engineering department should improve its operation, there should be extra equipment that can be used to replace any faulty equipment so that operation will not be stopped or delayed. Whenever dangerous cargo is being offloaded there should be an isolation of such cargo to prevent any accident that might occur.
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VERY GOOD	
QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	CONVEYOR	DOCKS	18	0	0	0	0	0	0	0	0	0	0	0	0	GOOD	
QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	CONVEYOR	DOCKS	36	54	54	36	36	54	36	38	18	16	38	54	18	FAIR	
QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	CONVEYOR	DOCKS	0	0	0	18	18	0	18	16	36	38	0	0	20	VERY POOR	
QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	CONVEYOR	DOCKS	0	0	0	0	0	0	0	0	0	0	0	0	16	POOR	
QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	CONVEYOR	DOCKS	0	0	0	0	0	0	0	0	0	0	16	0	



VERY GOOD	
QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	DOCKS	CONVEYORS	7	7	7	1	18	6	7	7	7	26	0	7	6	GOOD	
QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	DOCKS	CONVEYORS	25	25	25	26	15	26	26	25	25	7	5	16	5	FAIR	
QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	DOCKS	CONVEYORS	1	1	1	6	0	1	0	1	1	0	27	10	22	VERY POOR	QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	DOCKS	CONVEYORS	0	0	0	0	0	0	0	0	0	0	0	0	0	POOR	
QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	DOCKS	CONVEYORS	0	0	0	0	0	0	0	0	0	0	1	0	0	



VERY GOOD	
QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	DOCKS	CONVEYORS	14	14	14	14	3	0	14	14	14	0	1	14	0	GOOD	
QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	DOCKS	CONVEYORS	14	28	28	22	39	33	10	22	22	27	0	19	19	FAIR	
QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	DOCKS	CONVEYORS	14	0	0	6	0	9	18	6	6	15	35	9	23	VERY POOR	QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	DOCKS	CONVEYORS	0	0	0	0	0	0	0	0	0	0	0	0	0	POOR	
QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	DOCKS	CONVEYORS	0	0	0	0	0	0	0	0	0	0	6	0	0	



VERY GOOD	
QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	DOCKS	CONVEYORS	1	1	3	0	2	1	2	1	0	1	0	0	1	GOOD	
QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	DOCKS	CONVEYORS	27	26	26	15	1	15	16	16	27	15	0	28	1	FAIR	
QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	DOCKS	CONVEYORS	1	2	0	14	26	13	11	12	2	13	15	1	27	VERY POOR	QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	DOCKS	CONVEYORS	0	0	0	0	0	0	0	0	0	0	0	0	0	POOR	
QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	DOCKS	CONVEYORS	0	0	0	0	0	0	0	0	0	0	14	0	0	



TYPES OF OPERATIONAL RISK

STRONGLY DISAGREE	
BADWEATHER CONDITION	HUMAN RISK	FIRES	LASHING FAILURE	COLLISION	FAILURE OF CONSTRUCTION	TERRIORIST THEFT	SOFTWARE FAILURE	DISASTER	FAILURE IN CARGO SYSTEM	0	0	0	0	1	0	0	16	35	13	DISAGREE	
BADWEATHER CONDITION	HUMAN RISK	FIRES	LASHING FAILURE	COLLISION	FAILURE OF CONSTRUCTION	TERRIORIST THEFT	SOFTWARE FAILURE	DISASTER	FAILURE IN CARGO SYSTEM	31	0	0	13	7	58	1	7	42	37	NEUTRAL	
BADWEATHER CONDITION	HUMAN RISK	FIRES	LASHING FAILURE	COLLISION	FAILURE OF CONSTRUCTION	TERRIORIST THEFT	SOFTWARE FAILURE	DISASTER	FAILURE IN CARGO SYSTEM	27	48	46	139	27	58	31	128	117	21	AGREE	
BADWEATHER CONDITION	HUMAN RISK	FIRES	LASHING FAILURE	COLLISION	FAILURE OF CONSTRUCTION	TERRIORIST THEFT	SOFTWARE FAILURE	DISASTER	FAILURE IN CARGO SYSTEM	231	241	243	137	254	173	257	138	95	218	



Organisation

Frequency	
NPA	JOSEPDAM	TICT	SIFAX	FIVESTAR LOGISTICS	PTML	74	57	54	33	42	29	Percent	
NPA	JOSEPDAM	TICT	SIFAX	FIVESTAR LOGISTICS	PTML	25.6	19.7	18.7	11.4	14.5	10	



Terminal A	QUAY CRANE	STRADDLE	FORKLIFT	 RAIL GANTRY	TRACTOR	PRIMER	TRUCK	RUBBER GANTRY	DRAGGER	HANDLER	EMPTY CARRIER	SHOVEL LOADER	DUMP TRUCK	WASTE COLLECTION CARTS	PALLET	STORAGE YARD	PIERS	REACH STACKERS	DOCKS	Conveyors	WASTE SORTING MACHINE	1	1	1	0	1	1	1	1	0	1	1	1	1	1	1	1	1	1	1	1	0	Terminal B	QUAY CRANE	STRADDLE	FORKLIFT	 RAIL GANTRY	TRACTOR	PRIMER	TRUCK	RUBBER GANTRY	DRAGGER	HANDLER	EMPTY CARRIER	SHOVEL LOADER	DUMP TRUCK	WASTE COLLECTION CARTS	PALLET	STORAGE YARD	PIERS	REACH STACKERS	DOCKS	Conveyors	WASTE SORTING MACHINE	1	0	1	0	1	0	1	1	0	1	1	0	1	1	1	1	1	1	1	1	0	Terminal C	QUAY CRANE	STRADDLE	FORKLIFT	 RAIL GANTRY	TRACTOR	PRIMER	TRUCK	RUBBER GANTRY	DRAGGER	HANDLER	EMPTY CARRIER	SHOVEL LOADER	DUMP TRUCK	WASTE COLLECTION CARTS	PALLET	STORAGE YARD	PIERS	REACH STACKERS	DOCKS	Conveyors	WASTE SORTING MACHINE	1	1	1	0	1	0	1	1	0	1	1	0	0	1	1	1	1	1	1	1	1	Terminal D	QUAY CRANE	STRADDLE	FORKLIFT	 RAIL GANTRY	TRACTOR	PRIMER	TRUCK	RUBBER GANTRY	DRAGGER	HANDLER	EMPTY CARRIER	SHOVEL LOADER	DUMP TRUCK	WASTE COLLECTION CARTS	PALLET	STORAGE YARD	PIERS	REACH STACKERS	DOCKS	Conveyors	WASTE SORTING MACHINE	1	1	1	0	1	0	1	1	1	1	1	0	1	1	1	1	1	1	1	1	0	Terminal E	QUAY CRANE	STRADDLE	FORKLIFT	 RAIL GANTRY	TRACTOR	PRIMER	TRUCK	RUBBER GANTRY	DRAGGER	HANDLER	EMPTY CARRIER	SHOVEL LOADER	DUMP TRUCK	WASTE COLLECTION CARTS	PALLET	STORAGE YARD	PIERS	REACH STACKERS	DOCKS	Conveyors	WASTE SORTING MACHINE	1	1	1	0	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	



VERY GOOD	
QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	DOCKS	CONVEYORS	0	0	1	1	2	1	2	57	2	1	1	2	51	GOOD	
QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	DOCKS	CONVEYORS	57	57	56	56	1	55	55	0	55	52	1	54	2	FAIR	
QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	DOCKS	CONVEYORS	0	0	0	0	54	1	0	0	0	4	55	1	4	VERY POOR	QUAY CRANE	FORKLIFT	RUBBER GANTRY	TRACTOR	REACH STACKER	TRUCK	HANDLE	DUMP TRUCK	WASTE COLLECTION CARTS	STORAGE YARD	PIERS	DOCKS	CONVEYORS	0	0	0	0	0	0	0	0	0	0	0	0	0	
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