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Abstract

One active site that is involved with onshore oil and gas activity is Bintulu, which is in Borneo,
Sarawak. There is an average of 1800 contractor workers at the site with a size of 276
hectares, an average of 462 Permit-To-Work (PTW) released daily. The site recorded 1 fatality
case in every 5 years cycle since 2009. This trend shows that serious attention needs to be
addressed, especially on the contractor worker selection process. Due to this, worker’s
competency working in this industry needs to be strengthened as part of the element in
Health, Safety, and Environment Management System (HSEMS) requirement to ensure
sustainable and safe operation of the plant as it contributes to HSE performance of the
organization. The objectives of this study involve assessing contractor’s HSE competency and
HSE attitude working in the oil and gas industry in Sarawak, develop a comprehensive
assessment tool to measure worker’s competency, and propose a specific syllabus for
potential workers to work in the oil and gas industry. Hence, a pilot survey has been
conducted to assess 88 contractor worker’s HSE competencies. A quantitative approach via a
Likert scale questionnaire was used to collect the data. The pilot survey results show that
education level, experience, and competency played key important roles in HSE. Based on the
pilot survey findings and literature review related to competency assessment for the
workforce in oil and gas, furthering this study will be able to develop an algorithm for the
assessment of contractor worker’s HSE competency in the oil and gas industry in Sarawak.
Keywords: Competency, Contract Workers, Oil and Gas Industry, Assessment Tool, On-Shore,
Sarawak.
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Introduction

The oil and gas industry are one of the most dangerous and high-risk activities which
contribute to critical economic activity for Malaysia. One of the active sites that involve in this
activity is Bintulu, which is in the Tropics as shown in Figure 1. There is a frequent major
incident happened around the world involving this industry, example tank fire, explosion, and
gas leak. Numerous fatal and non-fatal injuries occur from various activities carried out in
maintaining and operating the facilities. These included working at height, critical lifting,
working with high voltage equipment, working in H2S area, handling hazardous chemicals,
exposure to radioactive material, and others. Due to the complexities of the technology,
hazard, and risk exposure in oil and gas industries, specific competencies and skills are
required by personnel before they enter the industries and performed the job safely. It is
highlighted that incident are often complex involving multiple causes which include the level
of personnel competency (Bhusari et al., 2020).

Brunei
Darussala

Bintulu

Figure 1: Borneo Map

There are several issues affecting the competency of contractor workers. One of them is a
subcontracting mode that has been introduced by international major oil and gas players in
their overseas operations. In the early 1980s, Alain Wisner coined — along with his team of
the Conservatoire National des Arts et Métiers in France — the concept of Anthrop
technological islands to refer to the way to manage safety in the branches of multinational
companies located in developing countries (Wisner, 1984). After 30 years of this
publication, downsizing processes took place in organizations through outsourcing. The
priority in these processes was the reduction of costs. As a result, instead of the
transference of risk management technologies, what took place was the transference of
riskier activities to contractors.

Whereas many reports indicated that oil and gas project failures were caused by local
content issues, including a high percentage of imported raw materials, lack of qualified
professionals and labor with the technical skill competency for the assignment, inadequate
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infrastructure, and power, etc. As new workers, adolescents are likely to be inexperienced
and unfamiliar with many of the tasks required of them. The nature and organization of
work are evolving, and young workers can expect to change jobs and employers many times
during their working lives. These shifts will result in an increased likelihood of encountering
new or different hazards or risk scenarios, suggesting the importance of an ongoing
application of foundational occupational safety and health knowledge (Schulte et al., 2005).

Moreover, most of Oil and gas facility in Borneo/Tropics falls under Major Hazard Installation
(MHI) as per DOSH regulation, which requires the industries to have effective HSEMS that
helps organization to ensure safe operation of the facility as shown in Figure 2. Training and
competency are one critical element/pillars that need to be in place to ensure people are
being equipped with the right knowledge, skills, and experience to work in the oil and gas
industries. Safety training emerged as a significant predictor of safety knowledge, work-
related injuries, and workplace accidents. Hence, this research aims to develop an assessment
tool for contractor worker’s HSE competency in the oil and gas industry in Borneo/Tropics (Liu
et al., 2020).

Figure 2: On-Shore Plant Facility

Competency Factors

Many factors can be taken into competency account. The terms “21st-century skills,” “work-
readiness skills,” “job-readiness skills,” and “employability skills,” have become watchwords
in education, business, and government. Numerous frameworks articulate the skills,
knowledge, and abilities for a skilled worker in the modern economy (Partnership for 21st
Century Skills, 2009; The Conference Board, Partnership for 21st Century Skills, Corporate
Voices for Working Families, & Society for Human Resource Management, 2006; U.S.
Department of Labor, 2008). However, as previously noted, workplace safety and health are
currently missing from many, if not most, of the current frameworks to prepare the future
American workforce.

n

This sector is facing several workforce-related challenges and overcoming these ensures
sound human resource practices, provides influential talent culture, and a more robust
industry (Kanason, 2018). The growth of the case sector results in increasing demand for the
trained workforce as the scenario of human resources has reached a highly competitive level
(Gallardo-Gallardo et al., 2013). A series of publications have shown that people are the
predominant reason for the problems (Vredenburgh, 2002; Mullen, 2004). Not only people
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are acknowledged as the contributing factor, but organizational factors shape the context
that contributes to at-risk work behavior and human error (Papazoglou and Aneziris, 1999).

According to the results of the correlation analysis of workers’ age, the number of years of
service, cognitive ability, and workability by, there was a strong correlation between workers’
age and the number of years of service (Chung et al., 2015). However, there was no significant
correlation between worker’s age and cognitive function or workability. In addition,
workability had a positive correlation with cognitive function, but there was no significant
correlation between workability and age or number of years of service. Although it cannot be
said that older workers with more experience always have higher workability, workability
tends to increase as cognitive ability improves. According to a study conducted by Salthouse
(1997), the positive effects of job experience can be directed towards basic cognitive
processes or job performance. Nevertheless, it is worth noting from these previous studies
that older workers were at least as productive as younger workers; the results for the
different age groups were found to be the same in jobs demanding skill and speed.

Notably, young people frequently enter the labor force lacking even the most basic
workplace safety and health knowledge and skills needed to be cognizant of the safety and
health challenges and hazards they may face. The inverse relationship between age and non-
fatal work injuries is a consistent association found in occupational safety and health research
(Breslin et al., 2007; Laflamme and Menckel, 1995). Adolescent sensation seeking—the
desire to pursue novel and intense experiences and sensations—and adolescent risk taking,
especially when in the company of other young people, are commonly observed phenomena
among developing youth (Spear, 2000). Moreover, when adolescents experience an absence
of negative consequences when they engage in risky behavior, feelings of invulnerability may
increase (Reyna and Farley, 2006). Lack of job-related knowledge, skills, and training; and lack
of job control also contribute to heightened risk among younger workers, who might be less
likely to recognize hazards, less likely to speak up regarding safety issues (Breslin et al. 2007;
Tucker and Turner, 2013; Zakocs et al. 1998), and less aware of their legal rights as workers.

Based on the incident in the industrial, there is a causal chain of organizational conditions and
human errors indicating that human-factor causes can be attributed to 70-80% of accidents
in high-hazard industries (Ruzana et al., 2017). One critical factor in preventing accidents is
the ability of workers to maintain an adequate understanding of their worksite situation. This
means having a high level of awareness of task and environmental conditions and judging
how these may change in the future to predict how the situation will develop. Possession and
maintenance of good quality appear to be of particular importance in the offshore oil and gas
industry, where the work is hazardous, time-pressured, and complex. A safety awareness
campaign is one of the best methods and initiatives on how to educate the worker's
knowledge toward safe working culture offshore. Low understanding of hazards towards
workers is a key factor that leads to the incident offshore even though safety awareness
campaigns have been conducted before mobilization. It is not only an awareness campaign
but at the same time, the main objective is to transfer the knowledge as knowledge sharing
to the workers to practice during performing their task. Apart from the campaign, training
materials and deep knowledge are also important to ensure that all workers understand the
dangers of their job. Ensure that every worker understands the hazards of their work will
reduce the risk of harm that leads to injury and death. As we all know, workers that working
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in the oil and gas industry is highly equipped with high education and experience employees
but lack knowledge of the issues pretending to hazard associated with the work. They only
know how to carry out their work without knowing the potential hazards associated with their
work that can cause injury.

Despite the technical causes of failure, the International Atomic Energy Agency (IAEA) report
on the Chernobyl disaster introduced the concept of the “safety culture” in the high
consequences industry, which is a hidden factor affecting safety (Choudhry et al.
2007; Pidgeon, 1991). Culture, by definition, is a norm shared among the people, which is
evolved by internal and external influences, national and regional conditions, the educational
and socioeconomic background of the people (Guldenmund et al., 2006). An organization's
safety culture is a norm of its commitment to both personnel and process safety. Numerous
definitions of safety culture are available in the literature. Choudhry et al,
(2007) comprehensively addressed those definitions in a review article. The crux of all
definitions is presented by the Advisory Committee on the Safety of Nuclear Installations as

“The Safety Culture of an organization is the product of individual and group values, attitudes,
perceptions, competencies, and patterns of behavior that determine the commitment to, and
the style and proficiency of, an organization's health and safety management”

(Advisory Committee on the Safety of Nuclear Installations, 1993. The safety culture itself is
not a tangible concept and is difficult to measure (Mannan & Lees 2012). Safety culture
assessment requires the selection of an appropriate model, data gathering, and techniques
to obtain measurable and repeatable assessment results (Maddin and Shanks, 2016).
Substantial numbers of models have been presented since the introduction of the concept of
safety culture (Ahmadi et al., 2014; Maddin and Shanks, 2016).

Moreover, the negative relationship between HSEMS and workplace accidents and injuries
show that the existing HSEMS are either ineffective or lack the acceptable safety standards to
control hazard exposures in the industry. PETRONAS has developed a technical standard to
assist the contractor in identifying competency requirements to engage workers in their
activity as shown in Figure 3.
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Figure 3: Worker activity in Oil and Gas Industry

Assessment Tools

Assessment tools are a technique used to measure potential worker’s qualifications,
competency, experiences, and safety aptitude related to onshore oil and gas activities. These
assessment tools are required in ensuring the organization or company can determine and
confirm that they are engaging the workforce with competent and right safety behavior to
work in a hazardous environment. Past researchers have proposed several methods related
to working competency as shown in Table 1.

Table 1:
Assessment Methods and Tools

No | Research Parameter Method

covered

1 |Seo et al, (2015).| 1. Safety Structural equation modeling (SEM) is
Analyzing safety Behavior used to estimate simultaneously the
behaviors of | 2. Compentecy | cause-and-effect relationship between
temporary many independents’ variables and
construction workers dependents variables. The author
using structural modified the Neuroticism-Extraversion-
equation  modeling Openness Personality Inventory-Revised
(SEM). (NE)-PI-R; Costa and McCrae 1992),

edited and standardized by Ahn et al,,
(2014) for use with construction workers.
A questionnaire was administered and
analyzed using SEM.

2 Khan et al., (2015).| 1. Skill Proposed conceptual framework (CFW)
Analysis of | 2. Competency | developed linking current and needed
competencies, job | 3. Organization | competencies with JS and OC. A survey
satisfaction (JS) and method was employed to validate the
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organizational
commitment (OC) as
indicators of job

proposed model and to test the

propositions.

performance: A Correlation and regression analyses were
conceptual utilized to investigate the relationship
framework. and effect of current skills on JS and OC.
Paired sample t-tests were applied to test
the different hypotheses or to discover
the significance of differences among
study constructs.
Russo, (2016). | 1. Competency | Amodelforthe competency mappingand
Competency 2. Organization | measurement developed through
Measurement Model. | 3. Syllabus literature  review, analyzing the
relationship between:
i. Staff and processes (Who does what)
ii. Processes and skill (What staff should
know)
iii. Staff and competencies (What staff
currently know)
The model can provide identification of
the competency’s employees need to
improve performance in their current job
or to prepare for other jobs via promotion
or transfer besides useful in a skill gap
analysis, the comparison between
available and needed competencies of
individuals or organizations.
Ismail et al., (2020). | 1. Competency This study is quantitative research
Technical 2. Knowledge collected data through simple random
Competency among and skill sampling of vocational teachers from
Vocational Teachers several technical programs.
in Malaysian Public Measurement assessments were used to
Skills Training conduct a Partial Least Squares (PLS)
Institutions: analysis with SmartPLS 3.0 software to
Measurement Model assess and validate the eight constructs of
Validation Using PLS- technical competency using a reflective
SEM model.
Kenayathulla et al, | 1. Competency | Stratified sampling was used to select
(2019). 2. Skill students in these hospitality programs
Gaps between | 3. Interpersonal | from 22 vocational colleges in Malaysia.
competence and skill Questionnaires were distributed to 841
importance of | 4. Syllabus students in five regions in Malaysia. In
employability  skills: general, the respondents spent 30 min to

35 min to respond to the questionnaire
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evidence from

Malaysia.

completely. Descriptive analysis and
paired sample t-test were conducted to
analyze the data.

Bayram, (2019).
Safety Training and

1. Training

2. Competency

A survey approach was used. To realize
the aim of the study, 529 OHSMS certified

Competence, 3. HSEMS firms operating in different industries,

Employee different sizes, and different workplace

Participation and hazard classes in Turkey were found via

Involvement, certification firms, the authors’ social

Employee network, and firm websites.

Satisfaction, and

Safety Performance:

An Empirical Study on

Occupational Health

and Safety

Management System

Implementing

Manufacturing Firms.

Held et al., (2019). | 1. Work Skill This study used a phenomenological

Training the Future | 2. Competency | qualitative design consisting of individual

Workforce: Social | 3. Syllabus interviews with social work practitioners

Workers in employed on integrated health care

Integrated Health teams. Data were collected using a survey

Care Settings. and interview method. A total of 14
participants were invited to participate in
the study.

Novianti and | 1. Competency | A preliminary survey of lecturer

Nurlaelawati (2019). | 2. Educational pedagogical development, and 20 of

Pedagogical Background | them joined our interviews and focus

Competence 3. Experience group discussions conducted. At the end

Development of | 4. Training of the study, a model of pedagogical

University Teachers
with  Non-Education
Background: The Case
of a Large University

competence development based on the
results of the survey, interview, and
focus-group discussion was developed.
Our design was also informed by a

of Education in literature  review on  pedagogical

Indonesia. competence development, such as on the
techniques or methods to develop a
lecturer’s pedagogical competence based
on well-established theories and previous
relevant studies.

Suhairom et al, | 1. Competency | Qualitative research design using

(2019) Quality | 2. Interpersonal | document analysis techniques and

culinary  workforce skill interviews were employed to obtain
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competencies for views within the context of Malaysian

sustainable career culinary settings. The integration of these

development among two data sources allows the comparison

culinary and triangulation of rich and relevant

professionals. data. The qualitative data were used to
form the framework of the Star-Chef
Competency Model, which consists of six
identified competency constructs. The
compilation of the identified competency
statements was fully utilized in the
development of the competency model
and is believed to be very helpful
guidance for culinary professionals in the
Malaysian hospitality industry.

10 | Ferjencik & | 1. Competency | Generic standards developed through
Slovackova (2014). 2. Qualification | literature review to show how
Trust Managers and | 3. Behavioral competence standards for caring about
Respect  Workmen: Safety safety may be created and applied to
What does it mean to | 4. Organization | align with  European Qualification
be competent in|5. Interpersonal | Framework. The analysis procedure is
caring about safety. skill divided into six steps, each of them is

investigated in an individual section of
this paper.

11 | Dingsdag et al., | 1. Attitude A survey was administered to site-based
(2008). 2. Perception workers via contacts with primary
Understanding and | 3. HSEMS contractors.

Defining OH&S | 4. Organization
Competency for | 5. Training
Construction Site

Positions: Worker

Perceptions.

12 | Nykdnen et al,|1. Training Level of awareness and propose a
(2018). Enhancing | 2. Experience guideline on areas of improvement were
Safety Competencies | 3. Skill identified. Prior to embarking offshore,
of Young Adults: A | 4. Attitude staff was exposed to a safety awareness
Randomized Field | 5. Syllabus program for four weeks. After the
Trial (RCT). program, we started with the pretest to

all staff. They were posted offshore for 6
weeks. Within the period, the
performance awareness of each staff is
monitored through observation and
interview. During the final week, the
posttest questionnaire was administered
to all staff. Two instruments were used
for the quantitative data collection, which
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are the Unsafe Act Unsafe Condition
(UAUC) card; and Behavior Observation
Tool (BOT) card. Questionnaire data were
analyzed quantitatively. A Paired-sample
t-test was used for analyzing pre and post
result.

The most common parameter appears in articles related to the evaluation are:

1. Competency: (Seo et al.,, 2015; Khan et al., 2015; Russo 2016, Ismail et al., 2020;
Kenayathulla et al., 2019; Bayram, 2019; Held et al., 2019; Novianti & Nurlaelawati, 2019;
Suhairom et al., 2019; Ferjencik & Slovackova, 2014).

2. Skill: (Khan et al., 2015; Ismail et al., 2020; Kenayathulla et al., 2019; Held et al., 2019;
Nykanen et al., 2018).

3. Training: (Bayram, 2019; Novianti & Nurlaelawati 2019; Dingsdag et al., 2008; Nykdnen et
al., 2018).

4. Syllabus: (Russo 2016; Kenayathulla et al., 2019; Held et al., 2019; Nykdnen et al., 2018).

Currently, there is no comprehensive tools to assess and verify potential contractor worker’s
competency related to HSE. In fact, the focus on the assessment and verification process must
be more than one recording individual training course have been completed and the number
of required jobs has been carried out. The industry has line up requirements on roles and
responsibilities of contractors in providing trained and competent workers in executing their
contract (PETRONAS). However, currently, the verification process is only limited to
confirming paperwork requirements. It should go through systematic assessment and
verification of the competency itself. Having a greater assurance in the quality, relevance, and
current of the assessment and verification of the competence of the personnel undertaking
safety-critical tasks will improve HSE performance and reduce potential incidence from
happening.

Pilot Study

Following the method selected above, a survey instrument has been developed in
collaboration with subject matter experts from various disciplines. 88 samples have been
collected to confirm the reliability of the questionnaire. From the reliability statistics test
conducted (refer Table 1), the alpha coefficient for the 2 sets of questions was found to be
respectively 0.881 and 0.892. This concludes that the items have relatively high internal
consistency. A reliability coefficient of 0.7 or higher is considered “acceptable” in most social
science research situations (Taber, 2018).
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Table 1:
Value of Alpha coefficient
Case Processing Summary (Safety Behavior) Case Processing Summary (Safe System of Work)
N b N 9%
Valid 57 98.9 valid 88 100.0
Excluded?® 1 1.1
Cases Reuce Cases Excluded? 0 -0
88 100.0
Total Total 88 100.0
Reliability Statistics (Safety Behavior) Reliability Statistics (Safe System of Work)
Cronbach's Alpha Cronbach's Alpha N of Items Cronbach's Alpha Cronbach's Alpha N of Items
Based on Based on
Standardized Items Standardized Items
B81 902 39 892 933 34

Findings from the pilot test concluded 11 areas that have signed the findings. Three Common
findings that can be observed from all 11 results below. These three findings will be analyzed
further upon full-scale data collection in the later stage.

Respondent’s educational level is between SPM/SPMV and Diploma Level

Findings are aligned with studies conducted by Salminen (2004); Breslin et al., (2007) from
previous studies which shown that younger age groups are at an elevated risk of accidents at
work. Inexperience, short job tenure, and type of industrial establishment can all lead to a
greater risk of occupational accidents among young people (Bena et al. 2013; Breslin et al.,
2007). Previous studies indicate that in upper secondary-level educations, student’s
knowledge and awareness of occupational safety is often limited (Salminen and Palukka 2007;
Andersson et al., 2015).

Their working experience is between 0-5years and 6-10 years

These findings are aligned with studies conducted by Mullen (2004), where people may adopt
unsafe work practices if the perceived positive aspects of risk-taking outweigh the potential
negative aspect (risk of being injured). Previous studies have shown that young worker’s risk-
taking orientation at work is also influenced by peer workers (Westaby and Lowe,
2005). While Breslin et al (2007) found that young workers may see injuries as ‘part of the
job’. The locus of control concept refers to the degree to which an individual perceives that
the outcome of the situations they experience is under their control. Studies also have found
that management commitment and involvement are key elements in achieving success in
safety performance at the workplace (Langford et al., 2000; Tam et al., 2004). Young people
may lack skill and training in how to appropriately respond to working practices that are
unsafe (Kincl et al., 2016; Mullen, 2004), for example, found that young workers may choose
not to use safety equipment or may tend to work unsafely to avoid being teased by their co-
workers. Tucker and Turner (2013) in turn describe how young workers' reluctance to take
action to solve safety problems can be related to an underlying fear of being fired, newcomer
status, and feelings of powerlessness.

The Distribution between Permanent and Contract Worker are Equal

Many reports indicated that oil and gas project failures were caused by local content issues,
including a high percentage of imported raw materials, lack of qualified professionals and
labor with the technical skill competency for the assignment, inadequate infrastructure, and
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power. These shifts will result in an increased likelihood of encountering new or different
hazards or risk scenarios, suggesting the importance of an ongoing application of foundational
occupational safety and health knowledge (Schulte et al., 2005).

Confidence Interval

Data will be collected through the distribution of the survey to a group of workers. Data
collection through a survey is seldom done with entire populations but rather with samples
drawn from a population. Even though we work with samples, our goal is to describe and
draw inferences regarding the underlying population. It is possible to use a sample statistic
and estimates of error in the sample to get a fair idea of the population parameter, not as a
single value, but as a range of values. This range is the confidence interval (Cl) which is
estimated based on the desired confidence level.

Formulas for calculating Cls take the general form:

Cl = Point estimate + Margin of error Point estimate * Critical value (z) x Standard error of
point estimate

p*zvaluex

The Cl of a statistic may be regarded as a range of values, calculated from sample
observations, that is likely to contain the true population value with some degree of
uncertainty. Although the Cl provides an estimate of the unknown population parameter, the
interval computed from a particular sample does not necessarily include the true value of the
parameter. Therefore, Cls are constructed at a confidence level, say 95%, selected by the user.
This implies that were the estimation process to be repeated over and over with random
samples from the same population, then 95% of the calculated intervals would be expected
to contain the true value. Calculation of the Cl of a sample statistic takes the general form: Cl
= Point estimate + Margin of error, where the margin of error is given by the product of a
critical value (z) derived from the standard normal curve and the standard error of point
estimate.

The factors influencing the width of the Cl include the desired confidence level, the sample
size, and the variability in the sample. Although the 95% Cl is most often used, a Cl can be
calculated for any level of confidence. A 99% Cl will be wider than a 95% Cl for the same
sample. Table 2 indicates how the required sample size for population surveys varies with an
acceptable margin of error and confidence level.
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Table 2:
Sample Size Required for Surveys
Margin of error
Ezﬁm:t;dn size Confidence level 95% Confidence level 99%
5% 2.5% 1% 5% 2.5% 1%

100 80 94 99 a7 96 99
500 217 377 475 285 421 485
1,000 278 606 906 399 727 943
10,000 370 1332 4899 622 2098 6239
100,000 383 1513 8762 659 2585 14227
500,000 384 1532 8423 663 2640 16055
1,000,000 384 1534 8512 663 2647 16317

The sample size is larger for a lower margin of error or higher level of confidence. Once the
estimated population size is very large (>100,000), the sample size is not changing much.

Conclusion

Following the successful outcome from a pilot project which tested 88 contractor workers, a
minor adjustment was made to the questionnaire, next step of this exercise is to go for full-
scale data collection to achieve a minimum of 95% data reliability to get the full picture and
right data representation. The outcome from this data collection will help this research to
achieve its objective in developing an assessment tool for contractor workers in the onshore
oil and gas industry in Borneo/Tropics. Having this assessment tool will help the organization
to have a competent workforce in terms of HSE, reduce the number of incidences, improving
their HSE performance, and translated into good productivity.
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