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Workplace injuries in the mining, oil, gas, and construction sectors in developing
countries continue to increase. These work accidents occur because worker safety
behaviors are low. Qil and gas construction projects in Indonesia are increasing because
the capacity of oil and gas refineries is raised to meet the national demand for fuel oil. As
such, occupational accidents at one of the construction projects in Indonesia have also
increased. This study examines how worker safety behaviors are impacted by safety
programs and transformational and transactional leadership styles. In addition, several
mediation variables of the impact of leadership styles on safety behavior variables were
also analyzed, including safety climate, knowledge, and motivation. The hypothesis was
proposed using twenty-two direct and indirect tests with 675 workers as respondents. This
study uses the structural equation modeling method for the tests. The results show that
several hypothesis tests were accepted and there was positive relationship between
variables, such as the relationship between safety climate and safety knowledge, as well
as safety knowledge and safety behavior. These findings provide insight for HSE
managers to provide examples of safety climate in the oil and gas construction projects.

1. INTRODUCTION

Implementing occupational safety and health (OSH) in
projects and industries is a vital aspect that all industries'
management must pay attention to. The International Labor
Organization [1] estimated that every year, there are 2.78
million workers who experience work accidents leading to
death or work-related illnesses. In addition, more than 374
million people were injured due to work accidents. In addition,
data shows that most accidents occur in developing countries
in certain occupational fields, such as mining, oil and gas,
fisheries, and construction. Construction companies have
more workers who experience work accidents. Jobs in the
high-risk category include working at heights, digging,
working in confined spaces, and lifting heavy objects. These
jobs often have fatal consequences and can result in the victim
being permanently disabled or dead.

Oil and gas are also sectors prone to accidents. The number
of instances in Indonesia has increased since the government's
national strategic goals include the development of oil and gas
refineries. This development, with a total investment of $48
billion, will answer several future challenges, including
meeting the increasing demand for fuel (fuel processing
capacity in 2030 will reach 1.8 million barrels per day) and
producing high-quality fuel products environmentally friendly
from Euro Il to Euro V. As such, accidents at oil and gas
projects in Indonesia are increasing due to the progress of
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work and the number of workers. From 2019 to 2022, the oil
and gas construction project recorded 181 work accidents,
with 78 near misses and 42 incidents of property damage.

According to the Social Security Administrator for
Employment [2, 3]. As indicated in Figure 1, the frequency of
accidents in Indonesia rose by 3 to 28% between 2010 and
2023. Meanwhile, construction-related incidents make up over
32.0% of all accidents across all sectors, with industry and
transportation coming in second and third, respectively, as
seen in Figure 2.
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Figure 1. Number of worker accidents in Indonesia [2]


https://orcid.org/0009-0005-4860-5361
https://orcid.org/0000-0003-2797-019X
https://orcid.org/0000-0001-6338-7335
https://orcid.org/0000-0002-7331-089X
https://orcid.org/0000-0002-2509-2744
https://crossmark.crossref.org/dialog/?doi=10.18280/ijsse.150104&domain=pdf

98%
9.3%

= Mining
Forestry
Transportation
Construction

= Manufacturing
= Other

32.0%

Figure 2. Percentage of accidents in all sectors in
Indonesia [2]

Kavianian and Wentz [4] explained that work accidents do
not happen in isolation, but some main sources or factors cause
these accidents. These factors include human negligence,
which results in unsafe behavior, and the leadership style.
These factors will affect a worker's behavior, whether the
worker is behaving safely or unsafely. Therefore, safety
performance will be higher if the management is excellent and
effective. In this context, companies must adopt a proactive
approach to drive improvement in an increasingly complex
and competitive environment. A leader can influence
employees effectively, as employees actively interpret their
leaders' behaviors, forming their own assessments of the
leadership style in place [5]. Therefore, a positive leadership
style can be a powerful approach to enhance employee
engagement and performance.

Past studies have investigated how a leader's style affects
safety performance, particularly in high-risk industries [5-21].
According to previous studies [18-20], transformational and
transactional safety leadership styles will positively influence
workers' safety behavior. Transformational leadership is when
leaders leverage the organization's vision and objective to
boost morale and motivation to work safely. Leaders'
personalities might encourage their staff to collaborate safely
in this situation. This leadership can inspire employees to
change expectations, perceptions, and motivation to achieve
common goals. Conchie et al. [7] examined the influence of
supervisory behavior on workers. The research was conducted
through focus group discussions with 69 supervisors, divided
into four supervisory groups. The purpose of the study was to
determine how context positively affects leadership behavior.

Meanwhile, according to previous studies [22-28], safety
leadership will impact various aspects of safety performance,
quantifiable using organizational measures, such as the cases
of workplace accidents, injuries, deaths, and unsafe actions
and conditions. The safety performance model, which includes
safety performance, knowledge, and motivation, was
developed by Griffin and Neal [29]. Safety compliance and
involvement are among the factors used to assess safety
performance. Safety compliance refers to following
procedures and performing the job safely. Meanwhile, safety
involvement or participation relates to employee behavior in
creating an atmosphere that supports safety, such as helping
colleagues and promoting safety programs at work, showing
initiative, and improving safety at work [29]. Perceptions of
safety knowledge and motivation differ from perceptions of
the safety climate, which affect safety in the workplace [29].
Jiang and Probst [30] found that workers who are more
knowledgeable about safety and are motivated by safety
behaviors may increase their cognitive processes about
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behaviors that result in work safety participation. The impact
of safety behavior in the oil and gas project has also been
studied in the past [30], showing that increasing awareness and
understanding of work safety reduces the risk of accidents.

Apart from the abovementioned factors, safety programs
can also influence worker safety behaviors [31]. Safety
programs are mandatory, and a company must be mandated
and regulated in R.I. Law No. 1 of 1970, the Act of
Occupational Safety. These programs can protect workers
from work accidents, creating a safe, healthy workplace
without environmental pollution. Some safety programs
implemented in the oil and gas construction project include
safety meetings, safety talks, and inspections. A safety
program in a construction project will increase worker
awareness and teach lessons from work accidents.

This study tests several hypotheses to examine the positive
effects of transformational and transactional leadership styles
and safety programs on safety behavior mediated by safety
climate, knowledge, and motivation.

2. LITERATURE REVIEW AND HYPOTHESIS
2.1 Transformational and transactional leadership

Leadership that may transform people encompasses
complex behaviors, such as acting as an ideal role model,
inspiring and motivating others, encouraging intellectual
growth, and offering individualized support [27]. Meanwhile,
transactional leadership refers to transactions between leaders,
subordinates, and colleagues. Transactional leaders recognize
what actions subordinates must take to achieve results and
clarify the requirements of these roles and tasks so that
subordinates can exert the effort necessary to meet the leader's
expectations [25, 26]. According to Clarke [18, 27],
transformational and transactional leadership styles in the
safety aspect can predict security problems. Jiang and Probst
[30] and Shi and Zainal [25, 26] explained that leaders with
this leadership style can describe good interactions between
leaders and workers related to safety aspects and encourage
motivational efforts in campaigning for safety programs.
When a leader shows concern for the welfare of employees
and develops high-quality relationships with these employees,
positive perceptions of management can be created and
improved, encouraging employees to carry out safety behavior
in return [19-31]. Additional studies have demonstrated a
positive link between transformational leadership in safety and
both employee safety behaviors and the overall safety climate
[32-35]. Therefore, the hypotheses proposed are as follows:

Hypothesis 1: Transformational leadership significantly
enhances safety behavior.

Hypothesis 2: Transactional
enhances safety behavior.

Hypothesis 3: Transformational leadership significantly
enhances safety climate.

Hypothesis 4: Transactional
enhances safety climate.

leadership significantly

leadership significantly

2.2 Safety program

Companies should implement safety programs to establish
safe and comfortable working conditions, demonstrating the
company’s commitment to preventing workplace accidents.
These programs often include safety meetings, safety talks,



equipment inspections, joint safety checks, and other related
initiatives. Research indicates that safety programs positively
influence worker satisfaction [31]. This study will examine the
effects of safety programs on safety behavior and climate in
construction projects. The offered hypotheses are:

Hypothesis 5: Safety programs significantly enhance safety
behavior.

Hypothesis 6: Safety programs significantly enhance safety
climate.

2.3 Safety climate

Safety climate represents workers' views of an
organization's safety-related standards, protocols, and actions,
helping them understand the importance of workplace safety
within the industry [36-49]. Previous studies have extensively
examined the development of a conceptual framework for the
safety climate variable, particularly exploring its links with
safety knowledge and motivation [30, 31, 49], as well as with
safety behavior [30-32, 47-54]. Based on established links
between safety climate and other variables, the following
hypotheses are proposed:

Hypothesis 7: Safety climate significantly enhances safety
knowledge.

Hypothesis 8: Safety climate significantly enhances safety
motivation.

Hypothesis 9: Safety climate significantly enhances safety
behavior.

Hypothesis 10a: Safety climate mediates the impact of
safety transformational leadership on safety knowledge.

Hypothesis 10b: Safety climate mediates the impact
safety transactional leadership on safety knowledge.

Hypothesis 10c: Safety climate mediates the impact
safety programs on safety knowledge.

Hypothesis 11a: Safety climate mediates the impact
safety transformational leadership on safety motivation.

Hypothesis 11b: Safety climate mediates the impact
safety transactional leadership on safety motivation.

Hypothesis 11c: Safety climate mediates the impact
safety programs on safety motivation.

Hypothesis 12a: Safety climate mediates the impact
safety transformational leadership on safety behavior.

Hypothesis 12b: Safety climate mediates the impact
safety transactional leadership on safety behavior.

Hypothesis 12c: Safety climate mediates the impact
safety programs on safety behavior.

of
of
of
of
of
of
of

of

2.4 Safety knowledge

Safety behavior and safety knowledge are interconnected
[55-57]. Safety knowledge helps more experienced workers
behave safely [56, 57]. The level of safety awareness in the
project area indicates how well-versed construction workers
are in safety protocols and practices within construction
companies [56, 57]. Thus, the following hypotheses are put
forth:

Hypothesis 13: Safety knowledge enhances safety behavior.

Hypothesis 14: Safety knowledge mediates the impact of
safety climate on safety behavior.

2.5 Safety motivation

Safety motivation is workers’ willingness to act and behave
safely where they work. It differs from safety knowledge,
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climate, and behavior, each of which influences workplace
safety in distinct ways [57, 58]. Construction workers' safety
motivation represents their tendency to complete jobs or
activities safely [58]. In this case, safety motivation as a
mediating variable is expected to prove the following
hypotheses:

Hypothesis 15: Safety motivation enhances safety behavior.

Hypothesis 16: Safety motivation mediates the impact of
safety climate on safety behavior.

Figure 3 shows the conceptual model constructed from the

hypotheses, consisting of exogenous, endogenous, and
mediating variables.
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Figure 3. Conceptual model of this work
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3. MATERIALS AND METHOD

This study is quantitative in nature, with questionnaires and
surveys as data collection methods. Descriptive statistical
analysis was carried out utilizing structural equation
modelling (SEM). The variables consist of a) dependent
variable/endogenous, i.e., safety behavior; b) mediation
variables, i.e., safety climate, knowledge, motivation, and c)
independent/exogenous  variables, i.e., transformational
leadership, transactional leadership, and safety programs. For
detailed questionnaires of the seven variables in this study,
please refer to Appendix A.

This study targets workers at both supervisory levels
(including superintendents, supervisors, foremen, and group
leaders) and operational levels, such as civil, mechanical, and
electrical workers. The sample size for SEM analysis varies
across different perspectives. The sample size in this study was
calculated using Slovin's formula [59], as outlined below:

_ N
T 1+Ne?

(1

where, N = the total population of project workers; n = number
of samples; e = fault tolerance limit (error tolerance).

The Slovin formula can be used to determine how many
samples are required for this investigation:

n= 14,778 14,778
1+(14,778) (3.75%)%2  21.782

= 678.46

Thus, the research sample must be rounded up to 675
workers with various types of work, positions, ages, and
occupations.

This research utilized two data collection techniques: first,
questionnaires administered to respondents, and second,
surveys conducted with respondents both in the field and at the
office, which served as the primary research sites. This study
employs data analysis techniques utilizing the 20.0 version of
AMOS software and version 15.0 of SPSS, which runs on an
AMD A9 Notebook processor with 4GB RAM. AMOS
software is one of the software used to analyze with the



variant-based SEM method, which may test the structural and
measurement models at the same time. The measurement
model assesses validity and reliability, while the structural
model examines causality through hypothesis testing and
predictive analysis.

4. RESULTS AND ANALYSIS
4.1 Respondent’s demographics

This study was designed to target 675 workers from diverse
roles within the oil and gas construction project. Table 1 shows
the demographics of the participants in the study. The results
showed that male respondents were dominant, namely 649
workers (96.15%), and there were only 26 female workers
(3.85%). Respondents aged 20-30, 31-41, and 41-50 years
ranked first, second, and third, respectively, with 301, 205, and
119 respondents. Regarding educational background, most
respondents held a Bachelor’s degree (S1), with 386
individuals (57.19%). This was followed by those with a high
school or vocational school education, totaling 152 individuals
(22.52%), and those with a postgraduate degree, totaling 61
individuals (9.04%). Most respondents belonged to the
Construction function, with 323 individuals (47.85%). This
was followed by the HSSE division, comprising 165
individuals (24.44%), and the Procurement and GS division,
with 56 individuals (8.30%). In terms of employment level, the
respondents who filled out the questionnaire mainly were
workers or staff positions, namely 474 people (70.22%),
supervisory level or supervisors, as many as 145 people
(21.48%), and group leaders or supervisors, as many as 56
people (8.30%). Most respondents had less than five years of
work experience, totaling 498 individuals (73.8%). Those with
5-10 years of experience comprised 78 individuals (11.56%),
while 55 individuals (8.15%) had 11-15 years of experience.

Table 1. Respondent demographics

Chalgiz':)egrl]s;écnstgf Classification Amount Perz()e/:)t age
Men 649 96.15
Gender Women 26 3.85
Total 675 100
<20 17 2.52
20-30 301 44.59
Age (years) 31-40 205 30.37
41-50 119 17.63
>50 33 4.89
Total 675 100
< High School 28 4.15
High School 152 22.52
. Diploma 48 7.11
Last education Bachelor (S1) 386 57.19
Postgraduate 61 9.04
Total 675 100
Construction 323 47.85
CSu 30 4.44
HSSE 165 24.44
Engineering 37 5.48
Function QA/QC 38 5.63
Project Control 20 2.96
Procurement & GS 56 8.30
Interface 6 0.89
Total 675 100
Supervisor 145 21.48
Position Level Group Leader 56 8.30
Staff worker 474 70.22
Total 675 100
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Chaéig:)eorrﬁécnstgf Classification Amount Perf}f/g )t age
<5years 498 73.78
5—10 years 78 11.56
11— 15 years 55 8.15
Length of work 16— 20 years 26 3.85
> 20 years 18 2.67
Total 675 100

4.2 Validity and reliability test

This study tested the validity of the seven variables, i.e.,
transformational leadership, transactional leadership, safety
program, climate, motivation, knowledge, and behavior. The
transformational leadership variable in this study comprises
eight indicators: encouragement to prioritize safety (TF1),
confidence-building for safe work practices (TF2), modeling
safe behavior (TF3), assurance of recognition for
achievements (TF4), promoting open communication on
safety (TF5), commitment to safe work practices (TF6),
dedicating time to demonstrate the safest work methods (TF7),
and listening to concerns regarding work safety (TF8). In
transactional leadership, six indicators are identified: taking
action in response to problems or incidents (TL1), issuing
warnings (TL2), conducting overall supervision (TL3),
providing guidelines for safe work practices (TL4), taking
corrective actions for mistakes (TL5), and monitoring work
errors (TL6). In the safety program, there are four indicators,
namely demonstrating OSH commitment in the workplace
(HS1), OSH documents/procedures for working safely (HS2),
knowing all OSH programs (HS3), and implementation of an
OSH program in the project. The safety climate variable
consists of five indicators: quickly learning and adhering to
OSH practices and standards (SC1), collectively ensuring the
safest working conditions (SC2), maintaining zero tolerance
for safety violations (SC3), prioritizing worker safety (SC4),
and allowing freedom to report safety concerns (SC5).

Safety knowledge consists of five indicators, namely the
application of OSH management, posters, and OSH signs in
the project area (SK1), the use of equipment must comply with
applicable procedures (SK2), knowledge of material safety
data sheet (MSDS) (SK3), knowledge of the permit to work
(PTW) (SK4), and knowledge of first aid room facilities (SK5).
In the safety motivation variable, there are five indicators,
namely sufficient salary to meet daily needs (SM1), facilities
and infrastructure to support work activities (SM2),
guaranteeing the health of workers through the social and
health program (SM3), giving appreciation or praise for work
results (SM4), and a safe and comfortable work environment
(SMb). Lastly, the safety behavior variable consists of six
indicators: using all Personal Protective Equipment (PPE)
according to standards (SB1), working according to applicable
procedures and standards (SB2), undergoing daily health
check-ups (SB3), participating in safety campaigns (SB4),
avoiding joking with co-workers and engaging in dangerous
activities (SB5), and reprimanding colleagues, supervisors,
and management if work is not safe (SB6).

The validity test results show that the R-count and R-table
for each statement item from these variables are declared valid.
This can be evaluated on the R-table for 675 respondents with
a 0.05 = 0.071. The R-count that is bigger than the R-table
confirms the validity of all statement items, so all indicators
from these variables can be further analyzed.

Furthermore, reliability testing was carried out on the seven
variables. This test aims to see whether each variable is



reliable or consistent with the proposed questionnaire.
Cronbach's alpha approach is used in reliability testing. This
method measures the lower limit of a variable's reliability
value. Table 2 displays Cronbach's alpha findings, with a
critical value of o= 0.05 for each variable, which is reasonably
reliable. With this research instrument, further analysis can be
carried out.

Table 2. Research instrument reliability test results

No. Variable Number of Alpha Remark
Instruments  Cronbach

p  Transformational 8 0.769  Reliable
Leadership

p  [Transactional 6 0.787  Reliable
Leadership

3 Safety Program 4 0.715 Reliable

4 Safety Climate 5 0.701 Reliable

Safety .

5 Motivation 5 0.719 Reliable

Safety 0753  Reliable
Knowledge

7 Safety Behaviour 6 0.713 Reliable

4.3 Confirmatory analysis test

Next, we determined whether each indicator was significant
to measure the latent variable construct using confirmatory
analysis factors. Confirmatory analysis was carried out on
exogenous  Vvariables: transformational leadership,
transactional leadership, and safety program variables. The
confirmatory factor analysis for the exogenous variables,
evaluated based on the regression weight significance and
loading factors, yielded a Chi-Square value of 2,690.788, with
p-value = 0.000; GFI of 0.737; The AGFI was 0.653, and the
RMSEA was 0.181 which indicated that the exogenous
variable model was still not fit and would be used to develop
an overall model. The confirmatory test was carried out on
endogenous variables, namely on the variables of safety
climate, motivation, knowledge, and behavior. The results of
the endogenous variable confirmatory test were the Chi-
Square value of 2,786.890, with a p-value = 0.000, GFI of
0.737 (less than 0.9), AGFI of 0.658 (less than 0.9) and
RMSEA of 0.164 (more than 0.08), TLI of 0.503 (less than
0.9), and CFI of 0.575 (less than 0.9), which indicates the
endogenous variable model was still not fit and would be used
to develop an overall model.

Table 3. Results of the Goodness of Fit criteria in the initial

overall model
Goodness of S Cut of

the Fit Index Criteria Value Remarks

Chi-Square Must be Small 10,943.24 Not Fit

Sig. Probability >0.05 0.000 Not Fit

RMSEA <0.08 0.163 Not Fit

GFI >0.90 0.575 Not Fit

AGFI >0.90 0.513 Not Fit

TLI >0.90 0.381 Not Fit

CFI >0.90 0.430 Not Fit

After conducting confirmatory tests on exogenous and
endogenous variables, an initial overall model was compiled
by correlating all variables based on the theoretical framework
and hypotheses to obtain the results in Table 3. According to
the table, the overall model's results prior to improvement
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were not fit, with a p-value of 0.000 and a Chi-Square value of
10,943.241. Also, the GF1 was 0.575 (less than 0.9), AGFI was
0.513 (less than 0.9), and RMSEA was 0.163 (more than 0.08),
TLI was 0.381 (less than 0.9), and CFI was 0.430 (less than
0.9). Therefore, improvements were made by linking and
removing each indicator according to the directions given by
the modification indices. So that the results of the final overall
model would be obtained with modification indices, repairing
the model with modification indices would produce an optimal
final overall model goodness of fit value.

Table 4. Results of the Goodness of Fit criteria in the final

overall model

Goodness of S Cut of
the Fit Index Criteria Value Remarks
Chi-Square Must be Small 97.132 Good Fit
Sig. Probability >0.05 0.107 Good Fit
RMSEA <0.08 0.017 Good Fit
GFI >0.90 0.985 Good Fit
AGFI >0.90 0.964 Good Fit
TLI >0.90 0.993 Good Fit
CFI >0.90 0.997 Good Fit

Then, in the final overall model, improvements are made by
correlating between indicators and eliminating several
indicators based on modification indices directives. The
number of indicators omitted is 19: TF3, TF4, TF6, TF7, TL1,
TL3, TL4, TL6, HS2, SC2, SC3, SC4, SC5, SM2, SM3, SK3,
SB1, SB5, SB6. Table 4 displays the findings of the goodness
of fit criterion for the final model following model repair using
modification indices on the final overall model diagram. Table
4 and Figure 4 show the Goodness of Fit criteria, with the chi-
square value decreasing from 10,964.474 to 97.132, with a
probability p-value = 0.107 (with conditions > 0.05), GFI of
0.985 (more than 0.9), AGFI of 0.964 (more than 0.9), and
RMSEA of 0.017 (less than 0.08), TLI of 0.993 (more than
0.9), and CFI of 0.997 (more than 0.9). Therefore, the final
overall model with modification indices was a good fit.
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Figure 4. Final overall model
4.4 Model evaluation

This subsection presents the test for each indicator by
measuring the significance of the latent variable using
confirmatory factor analysis. The analysis is based on
exogenous and endogenous variables: transformational
leadership, transactional leadership, safety program, climate,
motivation, knowledge, and behavior. Then, these variables
are covariant with the results of the diagram's output, and the
loading factor from the confirmatory analysis is shown in
Table 5.



Table 5. Loading factor value

Loading Factor

Variable Indicator — -
Initial Final
TF1 0.599 0.655
TF2 0.437 0.424
TF3 0.641 -
Transformational TF4 0.370 -
Leadership TF5 0.624 0.589
TF6 0.358 -
TF7 0.657 -
TF8 0.535 0.532
TL1 0.597 -
TL2 0.365 0.436
Transactional TL3 0.805 -
Leadership TL4 0.630 -
TL5 0.640 0.598
TL6 0.622 -
HS1 0.176 -
HS2 0.002 -
Safety Program HS3 0.594 )
HS4 0.185 -
SC1 0.677 0.705
SC2 0.376 -
Safety Climate SC3 0.658 -
SC4 0.704 -
SC5 0.376 -
SM1 0.549 0.589
SM2 0.567 -
Safety Motivation SM3 0.090 -
SM4 0.510 0.468
SM5 0.685 0.639
SK1 0.578 0.498
SK2 0.707 0.505
Safety Knowledge SK3 0.101 -
SK4 0.191 -
SK5 0.203 -
SB1 0.739 -
SB2 0.659 0.718
. SB3 0.504 0.608
Safety Behavior SB4 0.674 0747
SB5 0.211 -
SB6 0.510 -

Table 5 shows the initial and final loading factors for all
indicators. Three indicators show insignificant and invalid
values in the initial loading factor, namely the HS2, SM3, and
SK3 indicators, with loading factor < 0.5 and p-value > 0.001.
Thus, the total indicators tested and the rest (36 indicators)
could be declared valid. Three insignificant and invalid
variables could be removed from the initial model. The table
also shows 11 significant and valid loading factor final
indicators with a final loading factor value of > 0.5. However,
several factors, such as TF2, TL2, SK1, and SM4, could be

declared valid because their values were close to 0.5. The
significant p-value for the final model also supports this, with
p = 0.107 (p-value > 0.05).

4.5 Hypothesis test

The next analysis to be carried out is an analysis of
hypothesis testing. This analysis was conducted to test whether
the hypothesis proposed in the research statement has been
proven significantly or vice versa. Hypothesis testing analysis
was carried out on twenty-two (22) hypotheses that had been
proposed in the study, where this test was carried out by
analyzing the critical ratio (C.R.) and Sobel Test values and
the probability of a causal relationship between variables (p-
value). An example of calculating the Sobel test on H10a is as
follows:

ab ab
Zcount = SE.
ab b2SEZ+a?SE}
_ (0.009) x (0.766)
Zcount -

(0.766)2 x (0.521)2+(0.009)2 x (0.059)2

_ (0.009) x (0.766) _
Zcount = oo = 0.0172

According to the results of the computation of the Sobel
value, the Z-count value is 0.0172. The value of Z-count < Z-
table (0.0172 < 1.96) indicates that safety climate does not
mediate the impact of safety transformational leadership on
safety knowledge. These findings imply that hypothesis 10a
(H10a) was rejected. Table 6 shows the results of testing the
proposed hypothesis; five hypotheses received a significant
positive effect, namely H7, H8, H9, H13, and H14. The
remaining 17 tested hypotheses were all rejected, meaning
they did not have a significant positive effect on the statistical
test results. The conceptual model illustrates the influence of
safety leadership & program on safety behavior, mediated by
safety climate, safety knowledge, and safety motivation is
shown in Figure 5.

| Safety Leadership & |
: Program

Transformational H

Leadership

] Transactional :
i Leadership [
Ml HSE Program
] H5

H10a, H10b, H10c, ~— i
Hi1a,H11b, H11c @b/- Safety Knowledge

112a. H12b. Hi2e
o)

)

H3

Safety Behavior

~— .
Qﬁ)\- Safety Mativation

Figure 5. Results of relationships between safety leadership,
climate, and behavior in the oil and gas construction project

Table 6. Results of hypothesis

Hypothesis Variable Relations C.R. or the Sobel Test  p-Value Conclusion
H1 TF -->SB -0.627 0.530 Not Significant
H2 TL-->SB 0.991 0.322 Not Significant
H3 TF -->SC 0.017 0.986 Not Significant
H4 TL-->SC 1.753 0.080 Not Significant
H5 HS --> SB 0.933 0.351 Not Significant
H6 HS -->SC 1.275 0.202 Not Significant
H7 SC-->SK 13.007 ikl Significant
H8 SC-->SM 15.304 Fkk Significant
H9 SC-->SB 4.420 ikl Significant

H10a TF -->SC --> SK 0.017 0.980 Not Significant
H10b TL -->SC --> SK 1.730 0.080 Not Significant
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Hypothesis Variable Relations C.R. or the Sobel Test  p-Value Conclusion
H10c HS --> SC --> SK 1.270 0.200 Not Significant
H1lla TF -->SC --> SM 0.017 0.980 Not Significant
H11b TL -->SC --> SM 1.736 0.080 Not Significant
Hllc HS --> SC --> SM 1.273 0.200 Not Significant
H12a TF -->SC --> SB 0.017 0.980 Not Significant
H12b TL-->SC-->SB 1.593 0.103 Not Significant
H12c HS -->SC - SB 1.202 0.210 Not Significant
H13 SK --> SB -2.980 0.003 Significant
H14 SC -->SK -->SB -2.896 0.003 Significant
H15 SM --> SB -0.781 0.435 Not Significant
H16 SC-->SM-->SB -0.780 0.430 Not Significant

3 TF = transformational leadership, TL = transactional leadership, HS = safety program, SB = safety behaviour, SC = safety climate, SM = safety motivation, and

SK = safety knowledge.
***) indicate that the hypotheses are significant.

5. DISCUSSION

5.1 The influence of transformational and transactional
leadership on safety behavior and climate

The project's research findings revealed that the results of
hypotheses H1, H2, H3, and H4 were statistically rejected.
These results indicate that transformational leadership does
not enhance safety behavior (H1 was rejected); transactional
leadership does not enhance safety behavior (H2 was rejected);
transformational leadership does not enhance safety climate
(H3 was rejected); transactional leadership does not enhance
the safety climate (H4 was rejected). This study's findings
contradict those of numerous earlier investigations, such as
those conducted by previous studies [26-28, 31, 35, 40, 47-49].
Previous studies have stated that safety leadership can
motivate or inspire and lead to transactional processes between
leaders, subordinates, and co-workers. This study indicates
that if management seeks to improve safety climate and
behavior, company leaders must increase safety leadership
(transformational and transactional leadership styles). In
addition, this research also shows the need for workers'
perceptions of safety concerns, which is an indicator of safety
leadership.

5.2 The influence of safety programs on safety behavior
and climate

Furthermore, the statistical test results found that
hypotheses H5 and H6 were statistically rejected. These results
show that safety programs do not enhance safety behavior (H5
was rejected) or safety climate (H6 was rejected). The results
of this study contradict previous studies [26, 27, 32], stating
that safety programs enhance safety behavior. Safety programs
aim to create a safe and healthy workplace to protect workers
from accidents, provided that the occupational safety and
health program has been implemented optimally. The
programs can produce good safety behavior and climate to
improve company safety performance.

5.3 The influence and mediation of safety climate on safety
knowledge, motivation, and behavior

This section analyzes two test results: direct and indirect
testing (mediation). In direct hypothesis testing, three
hypotheses are tested: H7, H8, and H9. Three hypotheses were
accepted statistically, which meant that safety climate
enhances safety knowledge (H7 was accepted), motivation
(H8 was accepted), and behavior (H9 was accepted). The
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findings of this study align with past research, where safety
climate positively impacted safety knowledge and motivation
[26, 27, 50], and safety climate enhanced safety behavior [26-
28, 49, 54]. The study's findings suggest that safety knowledge,
motivation, and behavior increase with a more robust safety
climate. The findings underscore the critical role of a strong
safety climate in enhancing safety knowledge, motivation, and
behavior among workers, encouraging adherence to safety
protocols in line with the company’s standard operating
procedures. Both theoretical insights and empirical data
suggest improving workers’ safety knowledge, motivation,
and behaviors. This requires embedding core values and
beliefs that align with knowledge, skills, abilities, motivation,
and personality—factors essential for fostering a safety-
oriented culture and supporting compliance with safety
behaviors.

In the indirect hypothesis testing, nine hypotheses (from
H10a to H12c) were tested for the mediation roles. Based on
the SEM results, it was found that the results of the nine
hypotheses were rejected statistically. The nine hypotheses
showed that transformational leadership, transactional
leadership, and safety programs do not impact safety
knowledge, motivation, and behavior through safety climate.
The findings of this study differ from those studies [28, 49, 53,
54], which state that safety climate positively mediates these
variables. The empirical data showed that increasing safety
leadership and programs to promote a safety climate is
necessary to increase safety knowledge, motivation, and
behavior. In other words, workers' perceptions of safety
motivation, policies, and safety concerns—indicators of a safe
climate—are crucial.

5.4 The effect of safety knowledge on safety behavior and
safety knowledge as a mediation

In this test, there is one direct hypothesis for safety
knowledge’s impact on safety behavior, namely H13, and one
indirect hypothesis, where safety knowledge is the mediating
variable, namely H14. Based on the SEM results, the two
hypotheses were statistically accepted. The results indicate a
significant positive impact of safety knowledge on safety
behavior (supporting H13) and a similarly positive influence
of safety climate on safety behavior mediated by safety
knowledge (supporting H14). These findings align with
previous research, affirming that increased safety knowledge
enhances safety behavior [31]. The data reveal that as safety
knowledge rises, so does safety behavior; similarly, a higher
safety climate, coupled with higher safety knowledge,
strengthens safety behavior. These findings underscore the



critical role of safety knowledge in promoting safe work
practices, as it equips workers with an essential understanding
of safety procedures, standards, and policies, thereby fostering
a culture of safe behavior in the workplace.

5.5 The effect of safety motivation on safety behavior and
safety motivation as a mediation

In this last section, there is one direct hypothesis for safety
motivation on safety behavior, namely H15, and one indirect
hypothesis, where safety maotivation is a mediating variable,
namely H16. The SEM analysis results led to the statistical
rejection of two hypotheses. Specifically, safety motivation
does not enhance safety behavior (rejecting H15), and safety
climate does not enhance safety behavior through safety
motivation (rejecting H16). These findings contradict prior
researches [26, 27, 31], which posits a positive relationship
between safety motivation and safety behavior. To increase the
safety motivation of workers, management needs to
implement several programs, such as increasing salaries,
providing facilities and infrastructure that support work,
providing health and safety insurance, giving appreciation, and
others. With these programs, company management can
improve safety behavior and climate in the work environment
to reduce the number of incidents and improve safety
performance. The results demonstrate that worker safety
motivation is just as significant as safety knowledge regarding
safety behaviour. Together, raising employee safety
motivation and safety awareness can promote worker safety
behaviour.

6. PRACTICAL IMPLICATIONS

The findings of this study carry several practical
implications for enhancing safety performance in the oil and
gas construction sector in Indonesia. First, the lack of
significant  effects from both transformational and
transactional leadership on safety behavior and climate
suggests that leadership styles alone may not be enough to
drive the desired safety outcomes. This underscores the
importance of leaders taking a more comprehensive approach
to safety management, integrating clear communication,
effective safety training, and continuous monitoring.
Furthermore, this research highlights the need for workers'
perceptions of safety concerns and leadership styles,
suggesting that a more collaborative and proactive leadership
approach could strengthen the safety culture in these high-risk
environments. In addition, the high turnover rate in the
construction sector adds another layer of complexity to safety
management. New workers, often lacking sufficient exposure
to safety practices, may not be adequately prepared to follow
safety protocols, increasing the risk of accidents. Therefore,
leaders must implement strategies that not only focus on
leadership styles but also address the transient nature of the
workforce.

According to previous study [60], wrong decisions made by
top management can directly influence supervisory practices,
as well as affect worker conditions and actions. In practice,
these organizational errors are often overlooked by safety
professionals, primarily due to the lack of a clear framework
for investigating them. Latent failures, which are the most
difficult to understand, generally revolve around issues related
to resource management, organizational climate, and
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organizational processes as shown in Figure 6. This
categorization is highly relevant to organizations, as several
factors within these areas received significant attention. For
instance, in terms of resource management, issues such as a
lack of available manpower for leadership and supervision,
insufficient training (which is often treated as a mandatory
requirement without ongoing refreshers for civil workers), and
financial difficulties hindering the improvement of
organizational culture and performance are critical. Moreover,
safety communication, an element of organizational climate,
also plays a role in the safety culture. Therefore, improvements
in safety communication and resource support can foster
safety leadership, leading to better safety behavior.

» Human resources (selection, staffing, dan training.

» Monetery / budget resources (excessive cost
cutting).

» Equipment/ facility resources (poor design,
purchasing of unsuitable equipement).

Resources
Management

« Structure (Chain-of-command, delegation of
authority, communication).

* Policies (hiring and firing, promotion, drugs &
alcohol)

* Culture (norms and rules, values and beliefs).

Organizational
Climate

« Operations (operational tempo, time presure,
schedules, incentives, target productivity).

* Procedures (standards, documentation,
instructions).

« Oversight (risk management, safety programs).

Organizational
Process

Figure 6. Distribution of organizational influence on
workplace accidents [60]

Additionally, the study's findings regarding safety programs
indicate that merely implementing safety initiatives is
insufficient if these programs are not optimized or well-
received by workers. The rejection of safety programs’ impact
on safety behavior and climate signals a gap between policy
and practice. For safety programs to be effective, they must be
tailored to meet the specific needs of the workforce, with
ongoing engagement and feedback mechanisms to ensure
workers perceive the programs as valuable. With the high
turnover in construction, it becomes even more critical to
create programs that are flexible and adaptable to the diverse
needs of both new and experienced workers. These programs
should include comprehensive training, clear communication
of safety expectations, and continuous evaluation to align with
workers' evolving needs.

Organizations must integrate safety leadership with robust,
worker-centered safety programs and focus on fostering a
strong safety climate to enhance safety knowledge, motivation,
and behavior. A strong safety climate is crucial for
encouraging adherence to safety practices and ensuring that all
workers, regardless of their tenure or experience, understand
and follow safety protocols. By continuously improving and
adapting safety programs to address the unique challenges of
a high-turnover workforce, companies can ensure that safety
is consistently prioritized. Finally, combining strong
leadership with effective, worker-oriented safety programs
will reduce workplace accidents and foster a culture of safety,



contributing to improved safety outcomes in the construction
oil and gas sector.

7. CONCLUSION AND RECOMMENDATION
7.1 Conclusion

From studies conducted on the oil and gas construction
project, several conclusions were obtained from testing
twenty-two hypotheses through SEM analysis. The SEM
assumption test, instrument validity, reliability tests, and
model-fit evaluation confirm that the overall model developed
is well-suited, indicating alignment between theoretical
expectations and empirical findings. Key conclusions include
a positive and significant relationship between safety climate
and safety knowledge, suggesting that improvements in the
safety climate led to corresponding increases in safety
knowledge. These findings provide insight to company
managers to provide an exemplary safety climate in the work
area to encourage workers to take part in worker-related
training to increase knowledge about work safety.

Additionally, the study found a positive and significant
relationship between safety climate and safety motivation,
indicating that an enhanced safety climate leads to increased
safety motivation among workers. This insight is valuable for
safety managers aiming to foster a proactive safety climate that
encourages worker engagement with safety practices. The
analysis also confirms a positive and significant influence of
safety climate on safety behavior, suggesting that as the safety
climate improves, so does the frequency of safe practices
among workers. This connection underscores the value of
continuously refining the safety climate to enhance employees'
knowledge, skills, motivation, and safety behavior.
Furthermore, a significant positive effect was observed
between safety knowledge and safety behavior, indicating that
increases in safety knowledge directly correlate with more
consistent safety behavior on the job. If workers' behavior
needs to be improved, then workers' safety knowledge needs
to be improved first. Mediated by safety knowledge, the safety
climate positively and significantly impacts safety behavior.
The research findings reveal that the data from the project did
not support some hypothesized relationships. Specifically,
transformational leadership, transactional leadership, and
safety programs did not show an impact on either safety
climate or safety behavior. Additionally, safety leadership and
safety programs did not influence safety knowledge,
motivation, or behavior when mediated by safety climate.
Similarly, no connection was observed between safety
motivation and safety behavior, nor between safety climate
and safety behavior when mediated by safety motivation.

7.2 Recommendations

Several steps can be taken to draw managerial implications
from the research findings. Safety climate directly influences
safety knowledge, motivation, and behavior. Improving the
safety climate within the project requires enhancing worker
safety knowledge. This can be achieved by leveraging
management to establish a system that promotes continuous
education and training on safety procedures, especially in
high-risk jobs, such as welding, lifting operations, working at
height, and working in confined spaces. Training will increase

workers' knowledge and improve the project's working climate.
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In addition, workers need to be evaluated during training so
that the training implementation can be proven effective. In
providing this training, management must create innovative
and continuous programs and encourage workers to increase
their knowledge, skills, abilities, intelligence, motivation, and
personality, which is done voluntarily and not forced so that
indicators in particular safety behavior can be achieved.
Additionally, safety knowledge has a direct impact on safety
behavior, while safety climate influences safety behavior
indirectly through safety knowledge. Therefore, to enhance
safety behavior in the oil and gas project, it is essential to focus
on increasing safety knowledge among workers and
cultivating a positive safety climate.
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Table Al. Contents of questionnaire

Variable Items
. My supervisor encourages me to act safely in the workplace.
. My supervisor trusts me to work safely.
Section 1: . My supervisor serves as a role model for safe behavior at workplace.

Transformational
Leadership (TF)

. My supervisor ensures that | receive recognition for achieving safety targets at workplace.
. My supervisor encourages me to voice my opinions about safety at workplace.

. My supervisor demonstrates safety commitment to workplace.

. My supervisor takes the time to show me the safest way to perform tasks at workplace.

. My supervisor listens to my concerns about safety at workplace.

Section 2: Transactional
Leadership (TL)

. My supervisor reacts when problems or incidents occur in the workplace.
. My supervisor provides warnings when rules are violated.

. My supervisor thoroughly supervises my work.

. My supervisor provides guidelines for working safely.

. My supervisor takes corrective actions for my mistakes.

. My supervisor consistently monitors my works at workplace.

Section 3:
HSE Program (HS)

. The company has HSE documents and procedures for working safely.

. There are programs for hazard identification and risk assessment communication to workers in project areas
.0., TBM, safety talks, safety meetings, etc.)

. The current HSE training programs in the project are not running effectively.

Section 4:
Safety Climate (SC)

4
4
4
4

. The company or supervisor expects me to quickly learn and adhere to good or standard HSE practices.
. All employees and management work together to ensure the safest conditions.

. There is zero tolerance when worker safety is at risk.

. Worker safety is the top priority over other aspects.

. All employees feel free to report safety-related findings.

Section 5:
Safety Motivation (SM)

4.

. My salary from the company is sufficient for my daily needs.

. The company provides facilities and infrastructure to support work activities.

. The company ensures workers' health through government social security programs.

My supervisor appreciates or praises me for my work achievements.

. The workplace environment in the company and project area is safe and comfortable for work.

1
2
3
5
6
7
8
1
2
3
5
6
1. There is a commitment to HSE and management involvement in the workplace.
2
3
(e
1
2
3
5
1
2
3
5
1

. The implementation of HSE management, posters, and signage in project areas can prevent and reduce work

accidents.
Section 6: 2. Using tools such as hand tools and heavy equipment must comply with applicable procedures.
Safety Knowledge (SK) 3. Understanding the Material Safety Data Sheet (MSDS) for chemicals in project areas is important.
4. Working in project areas always require a Permit to Work (PTW).
5. First Aid facilities are essential in project areas.
1. 1 use all PPE according to standards when performing my job.
2. 1 work according to procedures and standards applicable in the project area where | work.
. . 3. l usually perform daily health checks before entering the project area.
Section 7: L - L .
. 4. | participate in safety campaigns in project areas.
Safety Behaviour (SB) - - : - A . . .
5. | sometimes joke with colleagues and engage in unsafe activities, such as rushing, being careless, or running.
6. | am willing to correct colleagues, supervisors, and management if they work unsafely, and | am also willing

to be corrected if | work unsafely.
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