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Abstract 

The management of occupational health and safety within Nigeria’s oil and gas construction 

industry in Nigeria is challenged by numerous factors, including limited resource allocation, the 

prioritization of production over safety, communication gaps, inadequate supervision, 

substandard workplace design, poor risk perception, low management commitment, worker 

incompetence, and deficient planning, all predominantly human-related. This study focuses on 

the development of a Human Factors Engineering (HFE) model to enhance the safe management 

of the oil and gas construction sector. Data were collected through structured questionnaires 

(n=295), and descriptive analyses were conducted using SPSS Version 26 with AMOS. A 

conceptual model for HFE was initially formulated, followed by the study and adaptation of the 

International Association of Oil and gas Producers’ HFE framework to create a model tailored to 

the Nigerian context. Engineered human factors foster safe behavior, attitudes, processes, and 

systems, thereby promoting safer construction workplaces. Conversely, failure to engineer these 

factors often results in unsafe practices, leading to workplace accidents and significant losses. To 

ensure the successful adoption of the developed model, it is recommended that the Nigerian 

government actively integrate it into industry practice through robust regulation. At the same 

time, oil and gas construction companies should incorporate the model into their planning and 

continual improvement of safe systems of work to enhance overall workplace safety. 
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Introduction 

The process of construction involves putting together diverse parts in accordance with a detailed 

design and plan to create a structure meant for a particular place, purpose, and usage. oil and gas 

construction activities are always transient and involves a series of processes, events, and 

interactions in a dynamic environment (Fadun and Saka, 2018) that includes different design 

layers, procurement, pre-mobilization, on-site and off-site fabrication, testing, finishing, load-

loadout, transportation, erection and installation, pre-commissioning, commissioning and start-

up phases, and decommissioning (Muyiwa & Sadeghi, 2007). Construction activities are 

inherently high-risk with possibilities for injuries or fatality to workers, damage to assets, 

environment and reputation when not well managed. The Gross Domestic Product (GDP) of most 

nations, including Nigeria, is largely dependent on construction (Oladinrin et.al., 2012; Okoye 

et.al., 2018). Nigeria’s dependence on oil and gas revenues for its annual budget is substantial, 

and workers are in the mainstream of oil and gas production in Nigeria. According to Rosmariani 

et al (2019), construction accident causal factors include human factors, equipment, 

organizational, management, and environmental factors.  

The concept of human factors engineering involves the application of certain human factors 

knowledge in designing socio-technical systems that optimizes the human contribution to 

production and reduces potential for design-induced risks to health, personal, process safety or 

environmental performance (Leva et.al., 2015) The major aim of human factor engineering is to 

optimize performance, reduce risk of operation and maintain good quality in an interacting 

complex system such as oil and gas construction. The high incident rate in the construction 

industry globally has been attributed to human error or violations.  

This means that unsafe acts and conditions created by humans in the workplace are major 

contributory factors to most incidents in the construction industry, especially in the oil and gas 

sector. Organizational safety culture is a culmination of individual workers' behavior over time. 

Investigation of the 2005 Bruncefield oil storage explosion in Hertfordshire revealed that lack of 

safety implementation (i.e., organizational safety negligence) at the construction design stage, 

where a fuel escape safety device was not installed, was a major causative factor for the accident 

(HSE, 2011). This root cause validated the fact that oil and gas construction incidents are caused 

by unsafe acts or inactions of workers. 

Over 80% of all occupational accidents and diseases in the workplaces, including oil and gas 

construction sites, are caused mainly by human (worker-related) factors, either by what the 

workers do or fail to do at work, which eventually result in organizational safety memory 

(Blackmon and Gramopadhye, 1995) and (Matias et.al., 2009). High incident rates in the oil and 

gas construction industry are contributed by inadequate provision of resources, which is practical 

evidence that most organizations do not make safety part of their business goals.  

 First, the Nigerian government is primarily meant to benefit from this research by saving the cost 

of accidents from the oil and gas industry. Other benefits of this research include the development 

and improvement of safety regulations, especially in the oil and gas construction sub-sector, 

improving the wellbeing of workers, reducing cost, and enhancing productivity as organizational 

safety culture is entrenched among the oil and gas construction companies in Nigeria. 
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Mechanisms for the prevention of incidents, such as human factor engineering processes in 

Nigerian oil and gas construction sites, do not receive adequate attention despite great 

consequences resulting from preventable accidents in the sites. This is due to other conflicting 

sectors and factors such as quality, cost, production, insufficient communication, perceived 

budget viability, and pressure to produce more, among others (Kashwani and Nielsen, 2017). 

In Great Britain, 40 fatalities and 61,000 non-fatal injuries to workers occurred each year in the 

construction industry from the year 2019 – 2020 (HSE,2020). 

These accidents on construction sites leading to different severities of consequences are majorly 

caused by unsafe behavior of workers, inadequate supervision, poor workplace design, not 

following safe systems of work, lack of management commitment to safety, use of defective tools, 

incompetence of workers and management negligence, among others, which summarizes human 

factor elements associated with the accidents. Accident causation factors in our construction sites 

have been attributed mainly to organizational factors such as lack of organizational commitment 

to safety (Zou et.al., 2008).  

Lack of positive safety culture in most construction companies (Choudhry et.al.,2009), non-

existence of or poor consequence management system to support safety compliance (Lingard and 

Rawlinson, 2004), and management factors such as lack of safety policy, including its poor 

management where it exists (Tam et.al., 2004). Nigerian oil and gas construction industry is faced 

with numerous human factor problems such as poor workplace conditions that contribute to poor 

safety performance, poor perception of safety which is rooted in poor safety attitude that 

translates into poor safety behavior leading to poor safety culture in the construction companies.   

This research is primarily meant to benefit the government of Nigeria by reducing the costs 

associated with workplace accidents from oil and gas construction industry. Encouraging the 

development and improvement of safety regulations especially in the oil and gas construction 

sub-sector, improves the wellbeing of workers, reduces the cost and enhances the productivity 

since the organizational safety culture is entrenched among the oil and gas construction 

companies in Nigeria. 

Construction and exploitation workers (those in mining) account for over 6 per cent of the people 

employed in the oil and gas sector (ILO & Graham, 2010). Workers in the oil and gas industry 

conduct physically demanding duties, such as putting up rigs, welding pipes, or constructing the 

infrastructure for refineries. 

The rapid industrialization and rise in the complexity and size of construction projects, especially 

in the oil and gas industry, have contributed to maintaining top spot among the high-risk 

industrial sectors globally. Construction sites are notable for high rates of accidents resulting in 

fatalities and many other damages due to large number of workers involved, modern construction 

techniques used, use of big and bulky plants, numerous materials and machinery used, different 

operational protocols, myriad and trans-disciplinary elements of its workforce, hence sustaining 

safety on the job is one of the issues faced by the construction industry, especially projects of a 

large scale (Elsebaei et.al., 2020). Development of infrastructure for the oil and gas (both inland 

and offshore), whether they are powered energy sources (traditional, recyclable, or nuclear), 
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industrial, manufacturing industries, water, and environmental activities, they are significant 

area of the technical development sector generally (Alison-Madueke, 2012). But there are some 

relative distinctions between oil and gas construction work and other construction industries, 

and (Alison-Madueke, 2012) has outlined these distinctions in the areas of management, 

diversity, collaboration, stakeholder mapping, strategic planning, and management of human 

resources efficiency, manufacturability, and contingency theoretical aspects.  

As long as man has been, construction activities have existed as humans continually seek to 

improve their well-being and standard of living. The construction business seems to have greater 

exposure to workplace vulnerabilities than other industries due to the variety of construction 

elements such as social, human, and economic components. At the very least, there has to be 

interaction between the environment, tools, and personnel for construction processes to be 

undertaken. 

To better understand these interactions, Thomas et.al. (2002), identified four main points of 

contact with exploration and production construction activities in the workplace, and they 

include;  

1. Tangible, structural, and desk equipment interfaces including software units.  
2. Management solutions interfaces such as information and communication practices, 

Organizational and operational variables, control of knowledge transfer, and effective 
human management.  

3. People-related interfaces such as communication, partnership, team performance, and 
intellectual issues   

4. Work-environment links are largely focused on the physical atmosphere (emission, loud 
sounds, heat, and motion), workspace pattern, space utilization and configuration, and 
environmental standards that affect human performance, health, and general wellbeing. 

Understanding how individuals interact with other components of complex systems, such as the 

conception and evaluation of enterprises, activities, occupations, and tools, settings, items, and 

societal systems that constitute each work paradigm, is the main goal of human factors research 

as revealed by (OGP, 2011). According to OGP, (2011), the five sociotechnical elements of human 

factor engineering include work organization, equipment, environment, work, and the people. 

Human factor engineering emphasizes the human resource component for strategy 

implementation (Lehto and Landry, 2012) because most workplace designs focus more on 

process efficiency than people. The result of HFE operations, according to Robb and Miller (2012), 

is an architecture that streamlines operational tasks, aids relief operations, and improves 

contextual perception for those employees engaged in operating rooms' tasks, facilities, and 

perhaps various sections of the operating facility. 

At every stage of oil and gas construction project, risk is a major factor which (Akintoye and 

MacLeod,1997) described as being embodied by the concept of "volatility" that leads to 

uncertainty in the project's end price, length, and overall value. Effective risk identification, 

assessment, and control are essential for achieving project objectives and ensuring safe project 

delivery. The human component must be thoroughly comprehended, and information should be 
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utilized more widely if the incidence frequency of risk components is to be reduced (Thomas et.al., 

2023). 

Arinee et.al. (2021) reported that maintaining workers' mental well-being and safety awareness 

remains a persistent challenge for construction organizations. 

An accident inquiry technique called the Human Factor Analysis and Classification System 

(HFACS), based on Reason's (2000) Swiss cheese framework predicated on active and inert 

failure principles, is used to identify the causes of accidents in order to prevent reoccurrence.   

HFACS paradigm, system breakdowns can occur at 4 different levels, including employee 

dangerous behavior, unsafe or ineffective management, conditions that lead to unsafe behavior, 

and organizational failures (Wiegmann and Shappell, 2001). 

This also suggests that accident-causing elements have a cascading impact, and accidents are 

inevitable if neither of the chain components is eliminated or regulated. Inefficient resource 

organization, poor asset architecture, suboptimal human capacity building, and organizational 

shortcomings are examples of common inherent system inadequacies, whereas risky activities 

like noncompliance and human mistakes that directly contribute to the occupational incident are 

examples of active failures (Hulme et.al., 2019). 

Human Factors Integration Process (HFIP) is a systematic approach for integrating Human Factor 

(HF) into the service life of system design and analysis. Effective implementation of HFIP 

enhances optimum defense, implementation capabilities, and supports the sustainable growth of 

the system's technological and human components (RISSB, 2018). HFIP is extremely proactive, 

dynamic and a crucial step in the design and development process; as a result, it facilitates 

achievement of design outcomes (ISO, 2010).  

(RISSB, 2018), demonstrated that the effective integration of technical and interpersonal factors 

contributes significantly to design optimization in the oil and gas construction industry. 

According to ISO (2010), the quality of HFIP should be maintained by,  

• Ensuring that thorough evaluation of HF concerns and their countermeasures are in place 

from the project feasibility stage, the asset's useful life, and extending to closure.  

• Design uses an integrative methodology.  

• The scheme prioritizes the needs of the end system administrator and employs a 

"recursive design philosophy" while effectively integrating methodologies, tools, 

approaches, and data for better utilization. 

• It supports the key players in the system's overarching quality assurance system   

Before conducting a detailed investigation of human factor contribution to unsafe occurrences, it 

is essential to understand the positional contribution of human error within the workplace 

incident occurrence chain. A comprehensive examination of erroneous risks, analysis of related 

regulatory mechanisms, and identification of possible flaws and possibilities for enhancement 

within the preventative and mitigating lines of protection may all be facilitated by correctly 

locating error in the sequence of events (OGP, 2011). Human factors research analytical tools can 
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be used in this kind of investigation. It is typical to employ the HF investigation toolbox to assist 

with this procedure (Energy Institute, 2008). 

Human performance enhancement technology (HPET) is the willingness to support some aspects 

of the physiological functions of the human body in oil and gas construction workplace. Personal 

improvement, or the enhancement of one's physical and cognitive capacities, has long been a goal 

for mankind (Wolbring, 2009). Even though the risks connected with these innovations have been 

previously considered to be modest, they might be classified as growing risks to individual 

wellbeing and should be properly considered (Keulartz and van den Belt, 2016).  

There is significant opportunity for implantable surveillance to improve health of construction 

workers. Device for personal protection and athletic efficiency has been developed and made 

accessible for acquisition. Even healthcare experts like physicians and other specialists have 

indicated a great interest in using Augmented Reality (AR) glasses while doing surgery (Giger and 

Gaspar, 2019).    

According to Sandberg and Pinnington (2009), enhancing functionality level was a sort of 

interference that might either create new bodily functions that don't ordinarily exist or raise the 

level of functionality of certain already-existing ones. This is consistent with the views of some 

scholars (Tamara Garcia and Ronald Sandler) (who thought that automation may improve some 

of the basic human functions or give people new and different talents (Hess and Winner, 2007) 

and (Thomas et.al., 2025). 

Reliability as a discipline essentially aims to minimize or fully eliminate the necessity for on-going 

modifications and maintenance. The relationship between the core workplace resources people 

(the most valuable organizational asset), tools, and operations is highlighted by the reliability 

principle (Energy Institute, 2012). Similar to systems reliability, human reliability aims to 

guarantee that the most valuable organizational asset is in a comparatively improved shape to 

maintain, all else being equal, optimal performance within the workplace (Energy Institute, 

2012). 

Energy Institute (2012), enumerated the fundamental Human reliability assessment steps to 

include: 

i. Preparation and issue description. 

ii. Job analysis. 

iii. Determination of human failure. 

iv. Human error simulation. 

v. Characterization of human failure. 

vi. Impact evaluation. 

vii. Failure minimization 

viii. Review 

Analytical techniques such as failure mode and effect analysis (FMEA), Preliminary Hazard 

Analysis (PHA), Failure Modes, Effects and Criticality Analysis (FMECA), Technique for Human 
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Error Rate Prediction (THERP), and Performance-Shaping Factors (PSFs) can easily be used to 

detect a device or key failure mechanisms of an operation. 

The constituents of a device, their possible failure configurations, the probability and implications 

of each breakdown, as well as the established and prospective mitigation strategies that may be 

taken to avoid the failure or its impacts, are all listed on spreadsheets generated for each of those 

techniques (Hammer, 1993). 

Understanding accident causation principles and properly classifying the contributions of various 

elements to the accident, including human marks the beginning of purposeful accident prevention 

study. Human factors are a wide variety of components that affect how the workforce interacts 

with the work setting and some have no obvious negative effects but are clear and easily 

measurable characteristics of how labor systems operate. In the oil and gas construction industry, 

some of the factors that contribute to occurrences in occupational safety include  

• Pre-condition for unsafe act, temporal detachment, optical distortions, oxygen 

deprivation, ailment, misuse of drugs, lack of innate talents, incompetence, and other 

potential therapeutic and clinical anomalies that are known to impair efficiency.  

• Human error and unsafe actions, including contraventions  

• Poor supervision of the workplace and the workers. 

• Organizational failures in terms of managerial mistakes which has serious impact on all 

strata of the organization 

• Organizational principles such as control and command are used in emergencies 

Typical stages and activities in an oil and gas construction project include designing (conceptual, 

Front End Engineering Design, FEED, engineering), purchasing, pre-mobilization, fabrication, 

configuration screening (hydro, and Non - destructive tests), finishing (blowing, painting and 

glazing), stockpile out, haulage to location (near-shore or offshore), assembly, commissioning, 

operation, delivery, decommissioning and star-up stages as seen in the Figure 1 

 

 

 

 

 

 

 

Figure 1. Oil and gas construction process/flowchart 
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Figure 2 showed a conceptual model debiting the interrelationship between human factors and 

construction processes in the Nigerian oil and gas industry. When human factors such as design, 

personal, organizational, workplace and personal factors are engineered during any of the oil and 

gas construction process (such as design, purchasing, pre-mobilization, fabrication, configuration 

screening, finishing, stockpile out, assembling, commissioning, operation, delivery and 

decommissioning stages), the immediate outcome becomes safe behavior, processes, systems and 

culture which ultimately results in loss prevention in oil and gas construction industry. On the 

other hand, when these human factors (such as design, personal, organizational, workplace and 

personal factors )are not engineered during  decommissioning)In construction processes (design, 

purchasing, pre-mobilization, fabrication, configuration screening, finishing, stockpile out, 

assembling, commissioning, operation, delivery, and decommissioning), the immediate resulting 

effects would be unsafe acts, systems, processes, and culture that have a high propensity for 

accidents, leading to diverse losses.  

 
Figure 2. Conceptual models for human factor engineering (HFE) processes in the Nigerian oil 

and gas construction industry 

In oil and gas construction projects, human-related factors are the primary causes of accidents, 

but when properly engineered, they can also serve as preventive measures. 
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In order to produce human element engineering and socio-technical networks that result in loss 

avoidance, enhanced quality, better productivity, and increased profitability, human factors must 

be integrated and interacted in a special way (OGP, 2011). This demonstrates that designing 

workplaces with human-related factors in mind is essential to achieving maximum human 

components in the construction workstation and achieving set goals, which include completing 

construction activities without incurring any losses from labour injuries or fatalities, ecological 

harm, equipment malfunctions, or reputational damage. When building construction projects, 

socio-technical variables in human factor design must be considered, including the people 

(individual) factor, institutional factor (work structure), task (work and environment), and 

system design (equipment) factors. The increased work-related injuries and associated 

frequency of occurrence in construction projects are attributed to the involvement of numerous 

workers, modern construction methods, vast and highly demanding machinery, a large quantity 

of materials and specialized technology, convoluted construction implementation, a myriad of 

interfaces, and varied disciplinary characteristics of the workforce. These mishaps could be 

caused by falling from great heights, impacts, toppling, and electrocution; with impacts and falls 

(from high altitude) occurring the most frequently. The Front-End Engineering Design (FEED), 

comprehensive engineering design, and conceptual design safety in design systems, risk 

examination and control systems, personnel sources and training, Permit to Work (PTW) 

systems, device configuration and servicing system, system design checks and monitoring 

(inspections, audits), and emergency response systems are all included in the conceptual 

framework for human factor engineering developed for this study as shown in Figure 3. 

 

 

 

 

 

 

 

 

 

 

Figure 3. Human Factor Engineering in Nigerian oil and gas construction for incident prevention 
strategies 
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Methodology 

The research instrument used for the collation of data was a structured questionnaire deployed 

to oil and gas construction workers in Lagos (latitudes 6° 23” N and 6° 41” N and longitudes 2° 

42” E and 3° 42” E), Port Harcourt (4o   45” N and 60 9” E), and Warri (30 0” N and 60 21” E). 350 

questionnaires were administered to the sample population, and 295 completed questionnaires 

were returned and used for the study. The questionnaire contained different sections, including 

demographics, human factors constituting performance error precursors, including workplace, 

task, personal, organizational, and design factors. Also, the impact of human factor engineering 

on workers’ behavior was considered. Likert point scale (Strongly agree =5; Agree = 4; Disagree 

=3; Strongly disagree = 2; Neutral = 1) was used 

The purposive sampling method was used due to the availability of time, nature of the study, 

accessibility of the oil and gas construction companies, and their activities, since their activities 

were not common in all cities and towns of Nigeria. This type of sampling technique does not 

support statistical generalization but supports a deep and context-rich understanding of the 

research niche. It helped the researchers to select participants with specific knowledge, 

experience, or characteristics relevant to the research objectives. It allowed to target cases that 

were especially informative and populations that were overtly relevant to the study. Also, due to 

limited time for the research, the purposive method was chosen, and it helped focus only on the 

relevant sample population that aligned with the research objectives.  

Data collated from the research instrument (questionnaire) was computer processed using the 

statistical package for the social sciences (SPSS) version 26, which comes with analysis of moment 

structure (AMOS) and structural equation modelling (SEM) methods.   

Descriptive statistical tools such as frequency count, percentage counts, mean, standard 

deviation, and median were deployed. Pearson correlation coefficient was used as an inferential 

test, using significance levels of 0.05 and 0.01. 

Sample population estimation was done using Cochran’s formula (Cochran, 1977) for calculating 

sample size when the population is infinite at a 95% confidence level with ±5% precision as 

follows: 

n_0=\frac{z^2pq} {e^2}                                    (1) 
 

Where; 
no is the sample size; z is the selected critical value of desired confidence level,  
p is the estimated proportion and q = 1- p; e is the appropriate degree of accuracy. 
 

Results 

During this study, a total of 350 questionnaires were distributed, 25 (7.14%) were not returned, 

35(10%) were not completed and correctly filled out, hence only 295(84.29%) questionnaires 

were used for the analysis, as shown in Table 1.  
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Table 1: Responses to the questionnaires distributed to oil and gas workers 

Survey Parameters 
oil and gas construction Workers in Nigeria 

No. of Questionnaires Percentage 

Total copies of questionnaires distributed 350 100% 
Unreturned copies of questionnaires 25 7.14% 
Incomplete copies of questionnaires 35 10.00% 
Completed and usable questionnaires 295 84.29% 

The distribution of the years of working experience is heavily skewed to the right, which indicates 

that most of the workers have a mean year of working experience of 6.4 years, while the median 

year of working experience is 4 years. The median value represents the true years of working 

experience, as shown in Figure 4.  

 
Figure 4. Distribution of years of experience 

Descriptive analysis of the study using the Pearson correlation coefficient revealed the human 

factors that constitute human performance error precursors in the Nigerian oil and gas 

construction industry, which can be modeled to achieve incident prevention in the management 

of the oil and gas construction industry.  

Pearson correlation coefficient data from the study showed that all the identified human factors 

are statistically significant to safety outcome (hence incident prevention), indicating that these 

human factors form the building blocks in determining prevention in the Nigerian oil and gas 

construction industry. 
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Descriptive analysis carried out showed that human factors such as workplace, personal, 

organizational, and design factors constitute human performance error precursors in the 

Nigerian oil and gas industry. Mean responses from the study instrument showed that human 

factors such as personal, design, organizational, and workplace factors had a direct correlation 

with the construction processes and will affect human performance during construction 

operations in the oil and gas industry in Nigeria. 

Table 2: Summary of the human factors and their mean responses from the study population. 

s/n Human Factor 
Mean 
response 

Interpretation 

1 Workplace 3.78 

Responders agree that their poor workplace 
conditions, such as extreme hot weather, poor 
ergonomic workstations, and awkward positions of 
construction workers, were unsafe, and affected 
their safety performance, safety behavior, 
negatively leading to poor organizational safety 
culture and an increase in total recordable injury 
frequency rates 

2 Task 2,28 

Responders disagreed that tasks were not planned; 
hence, it was planned prior to execution. This leads 
to positive safety behavior of workers, improved 
safety performance and organizational safety 
culture of the construction companies, leading to 
incident prevention and minimization of total 
injury recordable frequency rates. 

3 Personal 2.40 

Workers disagreed that they were being pressured 
at construction sites to obtain productivity results 
or targets. This showed that organizational safety 
culture is entrenched in the construction sites 

4 Organizational 3.92 

Responders agreed that management consults 
them before developing procedures and safe work 
practices, which showed an improvement in safety 
culture within these construction companies 

5 Design 3.98 
Responders agree that only qualified and certified 
experts are used during the design stage of the oil 
and gas construction process in Nigeria.  

The mean response by respondents to the workplace factor was 3.78 (Table 2), which indicates 

that most workers agree to a reasonable extent that the workplace factor in their companies was 

not ideal for good working conditions. Most of the workers agree with the fact that they were 

exposed to high temperatures, poor lighting, and high noise. They also agreed to the fact that they 

were exposed to ergonomically unfriendly conditions (such as their workspace being too small). 

For the task factor, the mean response by the respondent obtained was 2.28, which indicates that 

most of the workers disagreed on the task factor condition. Most of the respondents believed their 

task is planned by management, and they do not carry out the task without a job hazard 

assessment.  

For the personal factor, the mean response by the respondents was 2.40, which indicates that 

most of the workers disagreed about the personal factor. Most of the respondents stated that they 

do not feel pressured or nervous when executing their jobs. For the organizational factor, the 
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mean response by the respondents was 3.92, which indicates that the respondents tend to agree 

with this factor. Most of the respondents agreed to the fact that management consults workers 

before developing procedures and safe work practices are deployed for workers’ use. The mean 

response by respondents for the design factor was 3.99, which suggested that most of the 

respondents agreed to this factor. Most of the respondents agreed to the fact that qualified and 

certified people are involved in the design process, and safety is considered during the 

construction design stage. For safety performance improvement, the mean response by 

respondents was 2.74, which indicates that most of the respondents were not so sure about safety 

performance improvement because of the human factors engineering.  

The mean response for behavioral safety and culture was 4.17 which suggests that most of the 

respondents agree with this factor. Most of the respondents agreed that improvement in top 

management compliance with safety rules has contributed to a positive safety culture in their 

companies. Also, respondents agreed that making safety moments compulsory in all meetings of 

the organization has increased safety consciousness and improved the safety culture in their 

organizations.   

The structural equation model diagram from the study showed that the human factors, when 

engineered, were statistically significant to safety performance improvement, as seen in Figure 5, 

which is the major purpose of the human factor engineering model developed. 

 
Figure 5. Measurement model for the relationship between human factor engineering and safety 

performance improvement 
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A human factor engineering model was developed leveraging the conceptual model for this study 

and the result of the Pearson correlation coefficient. This model was also developed by adapting 

Energy Institute (2012), human factor engineering model. Figure 6 shows the human factor 

engineering model that could be used for safe management of safety in the Nigerian oil and gas 

construction industry. 

 
Figure 6. Human factors engineering model for safe management of construction works in 

Nigerian oil and gas 

 



Journal of Multidisciplinary and Translational Research (JMTR), Volume 11, Issue I Thomas Daniel Obioma et al.       

 

 

202 | P a g e  

 

 

Figure 7.  Human factor engineering screening process 

Human factor engineering screening is a critical part of the safe management of construction 

works in the Nigerian oil and gas industry, using human factor engineering models as 

demonstrated in Figure 6 above. This screening leads to the categorization of human factor inputs 

as low, medium, and high depending on the level of changes experienced in the construction 

process during screening. 

Discussion 

During this study, a total of 350   questionnaires were distributed to understand how a human 

factor engineering model could be developed to support incident prevention in the oil and gas 

construction industry. 295 responses representing 84.29% used for the research resulted in 

accurate data collection with interpretable results and minimal errors. This study had a response 

rate of 84.29%, which indicated that oil and gas construction workers were willing to participate 

in the research. The Nigerian oil and gas industry is characterized by a young population, as the 

study indicated that 88.6% respondents were between the ages of 20 and 50 years old. 91.8% are 

graduates and have postgraduate qualifications, which shows that the industry is populated with 

workers who can read and write, which makes learning and communication within the 

construction site easier. 78.6% of the total respondents were married, while 17.6% were single. 

This showed that most of the respondents could have developed more stability emotionally, 

which contributes to fewer errors due to conflict in the workplace, leading to incident prevention. 

The mean year of experience with the responders was 6.4 years. This showed that the responders 

had robust knowledge of the industry, including safety that could be engineered to obtain the 

desired goal of incident prevention in the oil and gas construction industry. To achieve this 

objective, many literatures were reviewed, and descriptive studies were carried out to determine 

the human factors that constitute human performance error precursors in the Nigerian oil and 

gas construction industry. The study showed that the following human factors affect oil and gas 

construction processes in Nigeria. According to the research, the factors that constitute human 

performance error percussors are task factors, workplace factors, organizational factors, design 

factors, and personal factors, which agree with the Energy Institute (2012). 
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These human factors identified have influenced the safety performance in the Oil and gas 

construction sector in Nigeria. The mean response for workplace factor was 3.78, which indicated 

that these responders agree that their workplace conditions were unsafe and affected their safety 

performance, safety behavior negatively, and ultimately led to poor organizational culture and an 

increase in total recordable injury frequency rates. Some of these unsafe workplace conditions 

included working in extreme hot weather, a poor ergonomic workstation, and awkward posture 

of construction workers.  Task factor has a response rate of 2.28, which shows that the task was 

planned before execution. According to the responders, the safety behavior of workers is 

reinforced, safety performance and organizational culture of the construction companies are 

improved, leading to incident prevention and minimization of the total injury recordable 

frequency rate. The mean response rate for personal factor is 2.4, which indicates that workers 

disagreed that they were being pressured at the construction site to obtain results. This showed 

that organizational safety culture is entrenched in our construction sites. Organizational factors 

had a mean responder of 3.92, which indicated that management consults them before 

developing procedures and safe work practices for workers’ use, which showed an improvement 

in safety culture within these construction companies. The mean response for the design factor 

was 3.99, which suggested that only qualified and certified experts are used during the design 

stage of the oil and gas construction process in Nigeria. This contributes to the reinforcement of 

safety behavior among workers, boosts safety performance, enhances safety culture, and 

ultimately leads to incident prevention in the Nigerian oil and gas construction industry. Safety 

behavioral and organizational culture had a mean response of   4.17, which suggested that top 

management compliance with safety rules contributed positively to safety culture in their 

companies. They also affirmed that making safety moments compulsory in all meetings of the 

organization increased safety consciousness, impacted the safety behavior of workers positively, 

and improved the safety culture in their construction companies, leading to incident prevention 

in the oil and gas construction industry in Nigeria.  

The PCC data from the study showed that all the identified human factors are statistically 

significant to safety performance, indicating that these human factors form the building blocks in 

determining the safety performance in Nigerian oil and gas construction sector. These safety 

performance precursors identified during this research and in alignment with Energy Institute & 

IOGP (2020) determine the human factor elements that can be modelled to manage safety in the 

Nigerian oil and gas industry.  The measurement model diagram from the study revealed that 

there is a strong relationship between human factors when engineered and safety performance. 

This aligns with the principle enunciated by ILO & Graham (2010). This model diagram supported 

the development of this human factor engineering model for the oil and gas construction in 

Nigeria 

The Nigerian oil and gas industry is characterized by high risk, and the need to develop a safe 

model that is human-related was very eminent, hence the need for this research. A conceptual 

study approach of the human factor engineering principles in the oil and gas construction 

industry was adopted. First, the oil and gas construction processes were determined through 

literature review and descriptive analysis during this study. Pearson correlation coefficient also 

showed that human factors had a correlation with safety performance, organizational safety 

culture and lost time injury frequency. 
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Thereafter, safe work practices and methodologies were aligned to the construction processes in 

a bid to ensure that losses are prevented. The safety systems deployed were all human-related 

systems, which, when engineered (tweaked, monitored) would lead to the prevention of losses in 

the Nigerian oil and gas construction industry. The Human Factor Engineering model, earlier 

researched by (OGP, 2011), showed that when human factors are engineered, they can result in 

accident prevention. This model was adapted to designing a human factor engineering model that 

is suitable for the safe management of construction activities in the Nigerian oil and gas industry 

during this study.  

 

Conclusion 

The development of a human factors engineering model to support incident prevention in the 

Nigerian oil and gas construction industry is essential, given the sector's high-risk nature. Human 

factors identified during this study included task, personal, organizational, workplace, and design 

factors. These factors can influence workers' safety performance either positively or negatively, 

depending on how they are engineered. 

This study showed that the Nigerian oil and gas construction industry is characterized by high 

safety risk, poor workers ‘safety behaviors, poor organizational safety culture, limited safety 

performance, and a lack of an integrated construction safety management system. The literature 

review further revealed that poor workstations, poor planning, irregular safety orientation, and 

poor communication are among the causative factors in the oil and gas construction industry, 

which are human factor-related. The research outcome showed that human factors that 

constitute human performance error precursors on oil and gas construction sites are design, 

workplace, task, organizational, and personal factors. oil and gas construction accidents have 

been attributed mainly to these multiple human factors, which are interlinked and influence 

individual workers is, consistent with findings reported in previous studies, that construction 

accidents arise from a failure in the interaction between different factors associated with the 

workers, their workplace and the materials and equipment. Prevention strategies work better 

when the causative factors are known. Oil and gas construction accidents are primarily caused by 

human-related factors, which have a great influence on individual workers. The findings of data 

analysis revealed that there is a significant relationship between these human factors and 

incident prevention. The engineering modelling of these human factors is very important because 

accidents still occur in the oil and gas construction industry despite the identification and 

implementation of the human factors at the site, but without paying attention to the adaptability 

or engineering of these factors to produce the desired safety goal of prevention.  

The study revealed that when human factors are modelled using engineering principles, incident 

prevention becomes inevitable, business continuity and sustainability are achieved, productivity 

is enhanced, and profitability is increased. A multi-faceted approach is required for the 

prevention of accidents in the Nigerian oil and gas construction industry. The three frontal parties 

involved in this accident prevention, which include construction companies, workers, and 

regulators, need to accept responsibility to achieve this common goal. Incorporation of this model 

by the oil and gas construction industry in Nigeria during planning of construction projects may 

serve as an accident preventive mechanism, which would result in business expansion and 

continuity.  
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