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ABSTRACT

In high-risk industrial environments, the difference between routine operations and catastrophic incidents
often lies in the consistency of everyday safety practices. In the oil and & sector where workers operate
under conditions involving high pressure, extreme temperatures, and hazardous substances strict
adherence to safety procedures is not just regulatory, but essential for survival. Despite the presence of
established safety frameworks, variations in how workers perceive, adopt, and implement safety practices
continue to raise critical concerns, particularly in complex operational settings like Bonny Island. This
study investigated safety practices among oil & gas plant operators in Bonny Island, Rivers State. The
population comprised 377 plant operators drawn from various oil and gas facilities, and a census sampling
technique was used to cover the entire population. Data were collected using an expert validated self-
structured instrument titled Occupational Safety Practices Questionnaire, with a reliability index of 0.86.
Data were collected through direct administration of the questionnaire. The data were analysed using
frequencies, percentages, mean, standard deviation, independent samples z-test, and ANOVA at .05 level
of significance. The findings showed that occupational safety practices were implemented at a good level,
with an overall grand mean of 2.56 + 0.93. The study further revealed occupational safety practices did
not differ significantly based on age, educational qualification, years of experience, and shift pattern, but
differed significantly based on gender with aggregate score of 2.54 for male and 2.55 for female using the
criterion mean of 2.50. The study concluded that oil & gas plant operators in Bonny Island generally
maintained good safety practices. It was recommended that management should strengthen targeted safety
training, especially for less experienced workers, to further reduce hazard exposure and improve safety
performance.
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INTRODUCTION

The oil & gas industry is globally recognized as one of the most hazardous sectors due to the complexity
of its operations and the high-risk environments in which workers operate. In Nigeria, the sector remains
a major driver of economic growth, contributing over 90% of export earnings and about 70% of
government revenue (Nigerian National Petroleum Corporation, 2023). Despite its economic importance,
the industry is associated with significant occupational risks, resulting in high rates of work-related
injuries and fatalities worldwide (Hamaéldinen et al., 2021). International bodies such as the International
Labour Organization (ILO, 2022) emphasize that these risks are often linked to unsafe work practices,
inadequate hazard control, and organizational factors. Within this context, occupational safety practices
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are essential in minimizing risk exposure and ensuring the protection of workers, particularly plant
operators who are directly involved in process operations.

Occupational safety practices refer to the structured actions, procedures, and behaviors implemented by
individuals and organizations to prevent accidents, control hazards, and promote workplace health.
According to Schulte et al. (2020), safety practices encompass routine activities such as hazard
identification, adherence to standard operating procedures, use of personal protective equipment (PPE),
and reporting of unsafe conditions. Similarly, the ILO (2022) highlights that effective safety practices
include training, supervision, risk assessment, and continuous monitoring of workplace conditions. These
practices are critical in high-risk industries like oil & gas, where workers are exposed to physical,
chemical, mechanical, and environmental hazards. Evidence suggests that consistent application of safety
practices significantly reduces accident rates and improves overall organizational performance (Lingard
& Rowlinson, 2021).

Plant operators represent a critical workforce within oil & gas facilities, responsible for monitoring and
controlling complex systems involving pressure, temperature, and chemical processes. Their duties
require constant interaction with machinery, hazardous substances, and automated systems, making
adherence to safety practices crucial for preventing incidents (Barosz et al., 2020). According to the
National Institute for Occupational Safety and Health (NIOSH, 2020), plant operators must interpret
alarms, regulate process variables, and respond promptly to system irregularities. Failure to comply with
safety procedures in such environments can result in severe consequences, including equipment damage,
environmental pollution, and loss of life. Empirical studies have shown that behavioral factors, such as
risk perception and compliance with safety protocols, play a significant role in determining workplace
safety outcomes (Cooper, 2020; Schulte et al., 2020).

In developing countries like Nigeria, the effectiveness of occupational safety practices is often influenced
by organizational, economic, and regulatory factors. Studies indicate that while large oil & gas companies
may have formal safety management systems, gaps often exist in implementation and compliance at the
operational level (Aderemi et al., 2021). In contrast, smaller firms and contractors may face challenges
such as limited training, inadequate supervision, and weak enforcement of safety regulations
(Adegboyega et al., 2021; Ezenwa & Fashola, 2021). Additionally, underreporting of workplace incidents
remains a concern, as workers may fear punitive consequences or lack confidence in reporting systems
(Kamoli et al., 2021). These issues highlight the need to examine not only the existence of safety policies
but also the extent to which they are practiced by workers in real operational settings.

Workplace safety practices are also shaped by individual and organizational factors such as experience,
training, leadership, and work environment. Research suggests that experienced workers may rely on tacit
knowledge and sometimes bypass formal procedures, while less experienced workers may strictly adhere
to guidelines but lack situational awareness (Chen et al., 2020). Leadership style and organizational
culture further influence whether workers comply with safety standards or engage in risky behaviors
(Hofmann & Tetrick, 2019). Moreover, work shift patterns can affect alertness, decision-making, and
adherence to safety procedures. Studies have shown that night and rotating shifts may impair cognitive
performance and increase fatigue, thereby affecting safety behavior (Wagstaff & Lie, 2019; Boivin &
Boudreau, 2024).

Bonny Island, located in Rivers State within the Niger Delta region, is one of Nigeria’s oil & gas hubs,
hosting major industrial facilities such as liquefied natural gas plants. The high level of industrial activity
in the area exposes workers to demanding operational conditions that require strict adherence to safety
practices. However, anecdotal evidence and internal reports have suggested inconsistencies in the
application of safety measures, including improper use of PPE, lapses in adherence to standard
procedures, and variations in safety behavior among workers. These concerns raise critical questions
about the effectiveness of occupational safety practices among plant operators in this environment.
Although several studies have examined occupational safety in Nigeria and other developing countries
(Eze & Chukwu, 2020; Musa et al., 2023; Kio & Bassey, 2023; Olayinka, 2023), limited research has
specifically focused on plant operators in oil & gas facilities, particularly in Bonny Island. Existing
studies often generalize across multiple occupations or focus on policy frameworks without adequately
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assessing actual safety practices at the operational level. Furthermore, there is insufficient empirical
evidence on how factors such as experience, shift patterns, and staff status influence safety practices
among plant operators.

Therefore, this study seeks to investigate occupational safety practices among oil & gas plant operators in
Bonny Island, Rivers State. By examining the extent of safety practice implementation and the factors
influencing it, the study aims to provide evidence-based insights that can support improved safety
management, enhance worker protection, and reduce the occurrence of workplace incidents in the oil and
gas sector.

Research Questions

The study provided answer to the following research questions

. What are the occupational safety practices commonly implemented by oil & gas plant operators
in Bonny Island?

. What is the difference in the occupational safety practices among oil & gas plant operators in
Bonny Island based on demographic variables?

. What is the difference in the occupational safety practices among oil & gas plant operators in
Bonny Island based on work shift patterns?

Hypotheses

. There is no significant difference in the occupational safety practices among oil & gas plant
operators in Bonny Island based on demographic variables.

. There is no significant difference in the occupational safety practices among oil & gas plant
operators in Bonny Island based on work shift patterns.

METHODOLOGY

The study employed a descriptive survey design to systematically collect standardized data on
occupational hazards and safety practices among oil and gas plant operators in Bonny Island. This design
was considered appropriate for capturing real-life conditions, estimating hazard prevalence, and
comparing patterns across different groups such as shift patterns, staff status, and demographic
characteristics. The study area, Bonny Island in Rivers State, is a major hub of oil and gas activities in
Nigeria, characterized by intensive industrial operations, environmental challenges, and a diverse
workforce. These conditions expose workers to multiple risks including physical, chemical, and
environmental hazards, making the location suitable for examining workplace safety issues. The study
population comprised 377 personnel (210 staff and 167 contractors), and a census approach was adopted
to ensure full participation and eliminate sampling bias.

Data for the study were collected using a self-structured questionnaire titled Occupational Safety
Practices Questionnaire (OSPQ), which included sections on demographic information, hazard
prevalence, and safety practices, all measured using a four-point response scale. The instrument
underwent rigorous validation through expert review to ensure face, content, and construct validity.
Reliability was established using the split-half method, with results analyzed using Cronbach’s Alpha and
adjusted using the Spearman—Brown formula, ensuring the instrument met acceptable reliability
standards. Data collection was conducted physically over a two-week period, with the researcher and
trained assistants distributing and retrieving questionnaires across different operational units and shifts to
ensure comprehensive coverage.

Data analysis was performed using SPSS, with descriptive statistics such as frequencies, percentages,
means, and standard deviations used to summarize findings, while inferential statistics including z-tests
and ANOVA were applied to test hypotheses at a 0.05 level of significance.
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RESULTS
Demographic Characteristics of Respondents
Table 1: Percentage Analysis on Demographic Characteristics of Respondents (n = 367)

Demography Cohort Frequency Percentage (%)
Age 18-29 108 294
30-39 144 39.2
40-49 78 21.3
50 years and above 37 10.1
Total 367 100.0
Gender Male 225 61.3
Female 142 38.7
Total 367 100.0
Educational Qualification Primary 57 15.5
Secondary 113 30.8
Tertiary 197 53.7
Total 367 100.0
Years of Experience 1-5 years 99 27.0
6—10 years 166 45.2
11-15 years 68 18.5
15 years and above 34 9.3
Total 367 100.0
Shift patterns Day only 240 65.4
Night only 45 12.3
Rotating shift 82 22.3
Total 367 100.0

Table 1 shows that respondents were predominantly aged 30-39 years, male, and had tertiary education.
Most had 6-10 years of work experience and were permanent staff. In terms of work pattern, the majority
worked day shifts. Overall, the workforce is largely male, fairly educated, moderately experienced, and
mainly engaged in day shift duties.

Research Question One: What are the occupational safety practices commonly implemented among oil
& gas plant operators in Bonny Island?

Table 2: occupational safety practices commonly implemented among Oil & Gas Plant Operators

S/No  Statement Mean Std.D Remark
PHYSICAL HAZARDS
1 [ use personal protective equipment (PPE) as required 2.71 0.89 Good
2 I take scheduled rest breaks during high temperature conditions 2.58 0.93 Good
3 I wear hearing protection in high noise area 2.64 0.91 Good
4 I attend daily toolbox talks 2.67 0.90 Good
5 I keep my work area clean and organized 2.62 0.92 Good
6 I stay hydrated during hot shifts 2.55 0.94 Good
7 I comply with standard operating procedures (SOPs) 2.74 0.87 Good
8 I report near-miss incidents promptly 2.49 0.95 Poor
9 I avoid shortcuts that compromise safety 2.69 0.89 Good
10 I cooperate with safety audits and inspections 2.61 0.91 Good
Grand Mean 2.63 0.91
CHEMICAL HAZARDS

11 I use appropriate PPE (respirator, gloves, goggles) when handling 2.73 0.88 Good
hazardous substances

12 I follow proper chemical storage procedures 2.65 0.90 Good

13 I immediately report chemical spills or leaks 2.57 0.93 Good
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14 I follow permit-to-work (PTW) system requirements 2.68 0.89 Good

15 I am trained in emergency response procedures for chemical 2.52 0.94 Good
exposure

16 I attend refresher safety training when scheduled 2.46 0.95 Poor
Grand Mean 2.60 0.92
ELECTRICAL HAZARDS

17 I confirm equipment is de-energized before performing repairs 2.70 0.89 Good

18 I avoid working with electrical equipment in wet conditions 2.63 0.91 Good

19 I report exposed wiring or faulty electrical systems 2.48 0.95 Poor

20 Only authorised personnel handle high-voltage equipment 2.66 0.90 Good
Grand Mean 2.62 0.91
FIRE EXPLOSION HAZARDS

21 I follow hot work permit strictly 2.72 0.88 Good

22 Gas detection devices are routinely checked before use 2.69 0.89 Good

23 I know the location of fire extinguishers and emergency exits 2.60 0.92 Good

24 I avoid using ignition sources near flammable materials 2.67 0.90 Good

25 I participate in regular fire drills 2.44 0.96 Poor
Grand Mean 2.62 0.91

S/No  Statement Mean Std.D Remark
MECHANICAL HAZARDS

26 I ensure machine guards are in place before operating equipment 2.71 0.88 Good

27 I follow proper lockout/tagout (LOTO) procedures during 2.74 0.87 Good
maintenance and before working near high-energy equipment

28 I maintain a safe distance from moving or rotating parts 2.65 0.90 Good

29 I report defective tools or machinery immediately 2.47 0.95 Poor

30 I check safety equipment before use 2.59 0.92 Good

31 I comply with safe practices when working at height 2.62 0.91 Good
Grand Mean 2.63 0.91
ERGONOMIC HAZARDS

32 I use proper lifting techniques when handling heavy loads 2.56 0.93 Good

33 I request assistance when lifting heavy equipment 2.45 0.95 Poor

34 My workstation is adjusted to reduce strain 2.41 0.96 Poor

35 I take short stretching breaks during repetitive tasks 2.38 0.97 Poor

36 I report musculoskeletal discomfort early 2.34 0.97 Poor
Grand Mean 2.43 0.96
BIOLOGICAL HAZARDS

37 I practice proper hand hygiene after potential exposure 2.54 0.94 Good

38 I use gloves when handling contaminated materials 2.58 0.92 Good

39 I comply with vaccination requirements where applicable 2.29 0.98 Poor
Grand Mean 2.47 0.95
PSYCHOSOCIAL HAZARDS

40 I manage fatigue by adhering to rest schedules 2.43 0.96 Poor

41 I report unsafe workloads that may increase risk 2.35 0.97 Poor

42 I promptly correct unsafe conditions when observed 2.47 0.95 Poor

43 I feel comfortable reporting safety concerns without fear of 2.32 0.98 Poor
retaliation

44 I follow shift handover procedures carefully to prevent errors 2.53 0.94 Good
Grand Mean 2.42 0.96
Aggregate Mean 2.56 0.93 Good
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Table 2 presents the mean and standard deviation scores on respondents’ safety practices regarding
workplace hazards in the oil & gas sector, interpreted using the average mean for each hazard category.
The overall grand mean of 2.56 + 0.93 indicates that respondents generally demonstrated a good level of
safety practices across the hazard domains.

Research Question Two: What is the difference in occupational safety practices among oil & gas plant
operators in Bonny Island based on demographic variables?

Table 3: Summary of One-way ANOVA analysis on difference in the occupational safety practices
among oil & gas plant operators in Bonny Island based on age

Practices Sum of Squares df Mean Square F Sig.
Between Groups .002 3 .001 .025 995
Within Groups 7.464 363 .021

Total 7.466 366

Table 4: Summary of t-test analysis on difference in the occupational safety practices among oil &
gas plant operators in Bonny Island based on gender

Staff N Mean SD t df Sig
Status

PRACTICES Male 225 2.07 137 -2.105 365 .036
Female 142 2.13 150

Table 5: Summary of One-way ANOVA analysis on difference in the occupational safety practices
among oil & gas plant operators in Bonny Island based on educational qualification

Practices Sum of Squares df Mean Square F Sig.
Between Groups .079 2 .040 1.957 143
Within Groups 7.386 364 .020

Total 7.466 366

Table 6: Summary of One-way ANOVA analysis on difference in the occupational safety practices
among oil & gas plant operators in Bonny Island based on years of experience

Practices Sum of df Mean Square F Sig.
Squares

Between Groups .007 3 .002 121 948

Within Groups 7.458 363 .021

Total 7.466 366

The results indicate that occupational safety practices among plant operators are generally consistent
across age, educational qualification, and years of experience, as none showed statistically significant
differences.

Research Question Three: What is the difference in the occupational hazards among oil & gas plant
operators in Bonny Island based on work shift patterns?

Table 7: Summary of One-way ANOVA analysis on difference in the occupational safety practices
among oil & gas plant operators in Bonny Island based on work shift patterns

Practices Sum of Squares df Mean Square F Sig.
Between Groups .080 2 .040 192 .826
Within Groups 76.138 364 209
Total 76.218 366

The table shows that the between group mean square was 0.040, while the within group mean square was
0.209. The ANOVA result revealed that the difference was not statistically significant F(2, 364) = 0.192, p
= .826.
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DISCUSSIONS

The findings indicate a moderately good level of occupational safety practices (2.56 = 0.93), suggesting
reasonable but not optimal or uniform compliance across hazard domains. Higher adherence was
observed for physical, chemical, electrical, fire/explosion, and mechanical hazards, reflecting greater
attention to immediate and visible risks, while ergonomic, biological, and psychosocial hazards received
comparatively less attention. Although workers complied with routine safety measures, gaps were evident
in proactive behaviours such as near-miss and fault reporting, weak training participation, and limited
emergency preparedness consistent with findings by Caffaro et al. (2018), Barrow et al. (2021), Sehsah et
al. (2020), Asiedu et al. (2024), Avwata et al. (2021), ElSharkawy (2024), and Opoku et al. (2024).
Ergonomic and psychosocial safety practices were particularly poor, supporting Nabi et al. (2021), Landin
et al. (2023), and Spasojevi¢ Brki¢ et al. (2022), who emphasized the growing importance of these often
overlooked risks, while biological safety showed only partial compliance in line with Awini et al. (2023).
Overall, the findings align with broader evidence of moderate safety compliance and systemic gaps in
training, reporting, and safety culture (Sehsah et al., 2020; Asiedu et al., 2024; ElSharkawy, 2024; Avwata
et al., 2021; Opoku et al., 2024), though studies such as Pacaiova et al. (2024), Landin et al. (2023), and
Awini et al. (2023) suggest that stronger systems and technologies can improve outcomes. The pattern is
largely explained by workers’ focus on immediate risks, combined with organizational and contextual
factors such as inadequate training, weak enforcement, and production pressures, highlighting the need
for a more holistic safety approach.

The findings show that occupational safety practices were consistently good across all age groups,
educational levels, and years of experience, with minimal variation in mean scores, indicating uniform
adherence to safety procedures. This consistency suggests that standardized training and operational
protocols play a key role in shaping safety behaviour (Avwata et al., 2021; Awini et al., 2023). However,
gender was the only demographic variable with a statistically significant influence, as female workers
demonstrated slightly higher compliance than males, aligning with studies highlighting greater risk
awareness and adherence among females (Nadiri & Tumer, 2018; Ali et al., 2022), though contrasting
with findings that males may exhibit overconfidence in hazardous tasks (Asiedu et al., 2024).

Educational qualification and years of experience showed no significant effect, supporting the view that
structured safety systems can minimize demographic differences (Avwata et al., 2021), although this
contrasts with studies suggesting experience improves compliance (Tetteh et al., 2024). The absence of
interaction effects further indicates that safety practices are driven more by organizational factors than
individual characteristics, reinforcing the importance of safety culture and management systems (Awini et
al., 2023; Nabi et al., 2021). Overall, the strong and consistent safety performance across groups reflects
effective safety frameworks, though the gender difference highlights the need for targeted behavioural
interventions (Avwata et al., 2021; Nadiri & Tumer, 2018; Ali et al., 2022).

Analysis of safety practices across work shift patterns showed minimal variation, with day shift workers
scoring 2.54, night shift workers 2.58, and rotating shift workers 2.55. The ANOVA results confirmed that
these differences were not statistically significant (F(2, 364) = 0.192, p = .826), implying that adherence
to safety protocols is largely independent of shift patterns. This finding corroborates previous studies
suggesting that well-structured safety programs, consistent supervision, and routine monitoring can
maintain high safety compliance regardless of working hours or shift schedules (Nabi et al., 2021; Nadiri
& Tumer, 2018). Workers on night or rotating shifts often face challenges such as fatigue and circadian
rhythm disruption, which can potentially affect attention and compliance. However, the moderate to high
safety practice scores across all shifts indicate that the organizational safety measures in place are
effective in mitigating these risks.

CONCLUSION

Based on the findings of this study, it can be concluded that oil & gas plant operators in Bonny Island
generally maintain good safety practices. The safety practices differed only by gender and shift patterns
did not significantly affect safety practices.
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RECOMMENDATIONS

Based on the findings of the study, the following recommendations were made:

. Implement targeted behavioural safety programmes, especially for male workers: Since
gender differences were observed, management should design tailored interventions such as behaviour-
based safety training, mentorship, and risk-awareness campaigns to strengthen compliance among male
workers and promote consistent safety behaviour across all employees.

. Sustain and standardize existing safety systems across all shifts: Given that shift patterns did
not significantly influence safety practices, organizations should maintain uniform safety protocols,
supervision, and monitoring across day, night, and rotating shifts to ensure continued consistency in
safety performance.

. Strengthen continuous safety reinforcement strategies: Although overall safety practices were
good, management should enhance regular refresher training, safety audits, and feedback mechanisms to
sustain high compliance levels and prevent complacency, ensuring long-term effectiveness of safety
practices.
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