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KEYWORDS ABSTRACT

Empowering This study looks at how empowering leadership (EL) can improve safety performance and shape
Leadership (EL), safety culture in the high-risk oil and gas industry. The study examines how EL affects safety
Safety Culture, culture and performance using social learning theory (SLT) and social exchange theory (SET),
Safety Performance, | Proposing organizational commitment as the mediator. Data from 203 employees support the
Organizational hypotheses, demonstrating that EL positively impacts safety culture, and subsequently, safety
Commitment, High- | performance. The findings validate that organizational commitment mediates EL's impact on
risk Industry. safety culture, while safety culture positively influences safety performance. Unique to the Indian

context, this study emphasizes EL's critical role in fostering a safety-oriented culture amidst
industry-specific safety challenges. These findings provide important insights for management
practices in high-risk industries and highlight the need for enabling leadership strategies to
improve safety performance. The theoretical ramifications, useful suggestions, and directions for
further study are covered in the paper's conclusion

1. INTRODUCTION

Safety is a paramount concern for organizations across various industries, as inadequate safety performance can lead to
significant financial and reputational losses (Khan, et al., 2018). This issue is critical in high-risk industries like oil and gas,
where accidents can have devastating consequences (Ojuola, et al., 2020). Studies highlight the crucial role of a robust safety
culture in preventing accidents and minimizing workplace risks (Cooper, 2000) (Naji, et al., 2021). Leadership is central to
shaping organizational safety outcomes and improving safety culture (Flin, et al., 2002) (Khan, et al., 2018) (Stough, 2012).
Among the different leadership styles, meta-analysis has identified empowering leadership as the most effective (Nasim, et
al., 2023). Despite the documented effect of empowering leadership (EL) on safety culture, researchers are still determining
how leadership impacts safety culture. Research shows that national culture can impact the adoption of a safety culture
(Noort, et al., 2016) (Yorio, et al., 2019). Industry-specific factors also shape how leadership practices affect safety culture
(Kalteh, et al., 2022) (Zohar, 2002), making it most effective to study the impact of EL on safety culture within a specific
industry. It is also necessary to do empirical research on how safety culture affects safety performance. Consequently, the
study's research questions are:

RQ1: What is the mechanism through which empowering leadership impacts safety culture?

RQ2: Does safety culture enhance safety performance?
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The study's foundation in social exchange theory (Blau, 1964) identifies organizational commitment as a mediator between
EL and safety culture. Empowering leadership shapes safety-oriented behaviors through observational learning, showing
how sacial learning theory (Bandura, 1977) works. The study's data comes from 203 employees in the gas and in oil sector.
The hypothesis was validated by the study's findings. This study indicates a positive correlation between safety culture and
safety performance and justifies the mediating function of organizational commitment in the EL-safety culture link. The
study is the first to confirm that EL has a good effect on safety culture in the Indian gas and oil sector, which has particular
safety issues such as a high accident rate, poor enforcement of safety laws, and low employee safety knowledge (Bhattacharya
& Tang, 2013) (Kumar & Kumar, 2014).

The rest of the paper follows this structure: First, it presents the literature review and elaborates on the hypothesis
development sections. Second, the paper presents the data collection, methodology choice, and results of the data analysis.
The paper concludes with a discussion of the results and their theoretical and practical implications, followed by identifying
the study's shortcomings and the area that needs more investigation

2. REVIEW OF THE LITERATURE AND HYPOTHESIS DEVELOPMENT
2.1 The study's theoretical framework

Bandura's SLT forms the theoretical underpinning of the study. SLT suggests that individuals learn by imitating others,
especially their role models (Bandura, 1977). SLT has been used to explain the cascading effect of leadership styles, including
empowering leadership, on individual-level behavior (Sharma & Kirkman, 2015). Autonomy is a basic human need (Deci &
Ryan, 2000). Individuals will likely view empowering leaders as role models and imitate their values and behaviors. The
sustained imitation of the values and behaviors of leaders by subordinates is likely to lead to the creation of an appropriate
culture, defined as shared values and shared ways of thinking and doing. In the context of this study, extending this argument,
the study hypothesizes that role modeling of empowering leaders' values and behaviors will lead to improved perceptions of
safety culture. These shared perceptions of safety culture will, in turn, lead to improved shared performance. SLT has been
utilized in previous research to explain how empowered leadership affects better task performance (Byun, et al., 2020). With
supporting hypotheses, SLT has also been used to hypothesize collaborative culture's role in mediating servant leadership's
impact on team performance (Nauman, et al., 2022).

2.2 Building Safety Culture and Leadership

Empowering leadership refers to sharing power and responsibilities, allowing for independent decisions, and promoting
proactive behavior (Flin, et al., 2002). Empowering leadership helps to promote autonomy to employees, persuading them
further to become actively involved in their work (Amundsen & Martinsen, 2014) (Tuckey, et al., 2012). This autonomy is
vital in extreme or hazardous scenarios where leaders may not be immediately available. Hence, empowering leaders is likely
to improve a firm's safety culture.

Critical elements of a strong safety culture include a questioning attitude, open communication, and collaborative learning
(Insag, 1991). Promoting open communication and teamwork among leaders can significantly improve safety culture
(Martinez-Cércoles, et al., 2012). In situations where standard procedures or checklists are not helpful, the capability to make
immediate decisions becomes crucial. The successful emergency landing of US Airways Flight 1549 in the Hudson River,
for example, serves as evidence of this (Eisen & Savel, 2009). On the other hand, the 2011 Fukushima nuclear disaster warns
of the risks associated with restricted autonomy.

The suggested beneficial effect of empowering leadership on safety culture is also supported by existing research.
Empowering leadership reduces unsafe behaviors in high-risk environments, such as mining, underscoring the importance
of empowerment in such organizations (Chen, et al., 2023). In critical healthcare settings, empowering leadership has been
found to bolster patient safety culture by enhancing decision-making and patient care (Armellino, et al., 2010). However,
despite the strong conceptual and empirical support for a positive impact of empowering leadership on safety culture, no
studies testing the same have been done in an Indian context. Hence, the study proposes the following hypothesis:

Hypothesis 1: There is a favourable correlation between safety culture and empowering leadership.
2.3 Empowering Leadership and Organizational Commitment

Organizational commitment refers to how strongly an individual identifies with and is involved in an organization (Meyer,
etal., 1993) (Porter & Smith, 1970). Committed employees are more satisfied, engaged, and compliant with organizational
norms (Van Steenbergen & Ellemers, 2009). Empowering leadership has increased employee commitment levels by instilling
a sense of responsibility and engagement in team members (Kim & Beehr, 2020). Social exchange theory (SET) (Blau, 1964)
provides a theoretical framework for understanding this relationship by suggesting that employees reciprocate the
empowerment they receive from their leaders by increasing their commitment to the organization (Johnson, et al., 2010)
(Kim & Beehr, 2020). The positive relationship between empowering leadership and the organizational commitment has
been validated in multiple settings, such as healthcare (Laschinger, 2008) (Raziq, et al., 2024) (Al Otaibi, et al., 2023) Rand
mining (Maré, 2007). Hence, in line with existing research, the study proposes that:
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Hypothesis 2: Organizational commitment is favorably correlated with empowered leadership. 2.4 Organizational
Commitment and Safety Culture

Employees who feel connected to their organization are more likely to prioritize safety and follow safety regulations because
they care about the organization's welfare and the people they work with (Mearns & Reader, 2008) (Vredenburgh, 2002).
This deep sense of commitment encourages participation in work tasks and a willingness to put in effort to contribute to the
organization's prosperity by promoting a strong safety culture (Meyer & Allen, 1991) (Mowday, et al., 1979) (Reichers,
1985). Besides, deeply committed employees are more inclined to observe and communicate unsafe conditions and events
(Einolander, et al., 2018) (Michael, et al., 2005). This finding emphasizes that safety is essential for the organization's long-
term prosperity and performance. Hence, organizational commitment is a critical factor influencing an organization's safety
culture (Horwitz & Horwitz, 2017) (Wiegmann, et al., 2004).

Empirical research also supports the positive impact of organizational commitment on safety climate, a precursor to safety
culture (Zohar, 2011). Various research has identified a positive relationship between organizational commitment and safety
culture (Horwitz & Horwitz, 2017) (Noh & Kim, 2021) (Im & Park, 2018). In contrast, strong employee-management
relationships enhance organizational commitment (Novak, et al., 2017), fostering a proactive maintenance culture and better
safety outcomes.

Hence, based on both conceptual and empirical grounds, the study proposes the following hypothesis:
Hypothesis 3: Organizational commitment will be positively related to safety culture.
2.5 Mediating impact of organizational commitment

According to SET, social behavior arises from a process of exchange in which individuals evaluate the potential advantages
and disadvantages of the social exchange (Blau, 1964). In an organizational context, when employees perceive that their
leaders are empowering them—through delegating authority, fostering self-determination, and encouraging participation—
they are likely to reciprocate by increasing their commitment to the organization (Hendryadi, et al., 2019) (Al Otaibi, et al.,
2023); (Stander & Rothmann, 2008). Thus, SET suggests that empowering leadership will lead to organizational
commitment.

Empowered leaders are more likely to develop a safety culture by encouraging essential characteristics of a safety culture,
such as questioning, open communication, and collaborative learning (Insag, 1991). Dedicated personnel, motivated by
loyalty and a sense of belonging to the firm, are more likely to take activities to support and improve safety standards
(Horwitz & Horwitz, 2017) (Trinchero, et al., 2019). They understand the value of a strong safety culture for the
organization's long-term viability and success, and they are more inclined to report harmful circumstances or actions,
resulting in a safer working environment (Wiegmann, et al., 2004). As a result, organizational commitment may mediate
between empowering leadership and the safety culture. Therefore, the study proposes that:

Hypothesis 4: Safety Culture, Empowering Leadership, and Organizational Commitment: A Mediated Relationship.
2.6 Safety culture and Safety performance

Fostering a strong safety culture encourages behaviors related to safety, such as reporting hazards, following safety protocols,
and actively engaging in safety initiatives, all of which contribute to improving an organization's overall safety performance
(Clarke, 1999) (Fernandez-Mufiiz, et al., 2017) (Martinez-Corcoles, et al., 2014) (Vinodkumar & Bhasi, 2010). A strong
safety culture ensures that employees comply with safety regulations, policies, and procedures and encourages active
participation in safety-related activities, such as training, safety awareness programs, and competitions (Griffin & Neal,
2000) (Khasanah, et al., 2019). Active involvement is essential because it directly impacts safety performance measures such
as near misses and injury rates (Hon, et al., 2014). Thus, a robust safety culture is probably linked to enhanced safety
performance.

Empirical research also supports the positive linkage between safety culture and safety performance. A large-scale study
conducted by the Institution of Occupational Safety and Health (IOSH) 2009 found that higher safety culture levels,
particularly in hazardous environments, correlate with greater safety awareness and better safety performance (Wadsworth
& Smith, 2009). Similarly, research in high-reliability organizations has shown that a strong safety culture leads to higher
safety participation and compliance levels while reducing risky behaviors (De Castro Urra, 2017). Based on these
discussions, this study proposes the following hypothesis:

Hypothesis 5: Safety culture will be positively related to safety performance.
2.7 Empowering leadership and safety performance

Leadership empowerment leads to greater trust among leaders and subordinates and helps develop a sense of responsibility
and accountability among subordinates. When employees perceive that their leaders trust and support them, their motivation
to comply with safety protocols and engage in proactive safety behaviors increases (Gill & Nazim, 2024) (Kong, et al., 2018)
(Muchiri, et al., 2019). This trust also enhances the flow of safety-related information and communication, enabling more
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effective hazard identification and reporting and contributing to a robust safety management system and improved safety
performance (Hechanova-Alampay & Beehr, 2001) (Martinez-Cércoles, et al., 2013). Empowering leadership encourages
people to proactively identify and address safety issues by instilling a sense of duty and accountability (Gracia, et al., 2020).
Existing research highlights the positive impact of safety leadership on safety compliance, safety participation, and reductions
in injury rates and risky behaviors across various high-risk industries (Kim & Gausdal, 2017) (Mattson Molnar, et al., 2019)
(Ta, et al., 2022) (Zhao, et al., 2022). Research has indicated a favorable correlation between safety performance and
leadership styles (Khan, et al., 2018) (Khasanah, et al., 2019) (Maharani, et al., 2019) (Yang, et al., 2009).

Although a large body of evidence shows the favorable impacts of empowering leadership on safety performance, little
research addresses the impact of empowering leadership on safety performance in high-risk industries. By defining
responsibilities and following protocols, empowered leadership can enhance safety performance in high-risk environments
(Martinez-Corcoles, et al., 2014). This study tries to verify these theories by building on prior studies and proposes the
following:

Hypothesis 6: Safety performance will be positively correlated with empowered leadership.

Drganizational
Cornmitment
H2 H=
Safet
Empowering o1 N =afety Culture _Hﬁ__' Perfeoinance
Leadership

Hes

Figure I, Theoretical Model for the Study

3. RESEARCH METHOD

3.1 Sample Selection

This study focuses on the oil and gas sector, a high-risk industry known for its hazardous processes and significant accident
rates (Mihailidou, et al., 2012). Hence, the study surveyed respondents from oil and gas organizations. The study collected
data from 203 respondents. The sample size was significantly higher than the minimum sample size of 155, estimated using
the inverse square root method, a scientifically validated method for sample size calculation (Kock & Hadaya, 2018). The
study collected data online through a third-party firm and conducted periodic checks to ensure its integrity. Table | below
displays the respondents’ demographic characteristics.

Table-1 Respondents Demographic Table

Variable Characteristic Number Percent

Gender Male 155 76
Female 48 24

Qualification Undergraduate 19 9
Graduate 82 41
Postgraduate 102 50
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Function Maintenance 74 37
Operation 106 52
Technical 23 11

Age 20-30 109 53.69
31-40 87 42.87
41-50 7 35

Work experience <5 80 39.40
6-10 102 50.24
11-15 19 9.35
16-20 2 0.1

3.2 Measures

The study utilized previously validated scales for data collection. All data was collected using a 5-point Likert scale. The
study includes the questionnaire in Appendix 1

Empowering Leadership: The study used Ahearne et al. (Ahearne, et al., 2005) four-dimensional, 12-item questionnaire. (a)
Enhancing the significance of work, (b) encouraging participation in decision-making, (c) expressing confidence in good
performance, and (d) granting autonomy from bureaucratic limitations are the dimensions. Researchers have previously used
this scale in various studies (Clack, 2017) (Dash & Vohra, 2018) (Zhang & Bartol, 2010) (Zhang & Zhou, 2014).

Organizational Commitment: The study measured organizational commitment using a nine-item, unidimensional scale
(Mowday et al., 1982). The nine-item scale is an abbreviated version of Mowday et al.'s (1979) 15-item scale, that was
formed by removing negatively worded items (Mowday, et al., 1982). Extensive prior research supports its use (Eisenberger,
etal., 1990) (Horwitz & Horwitz, 2017) (Mete, et al., 2016).

Safety Culture: This study used the safety culture measurement scale developed by Antonsen (2017), which is widely utilized
across various industries. The scale encompasses four dimensions: (a) Managers' prioritization of safety, (b) Safety
communication, (c) Individual risk assessment, and (d) Supportive environment and safety procedures.

Safety Performance: Safety performance was measured using a two-dimensional scale developed by Neal and Griffin (2006)
(Neal & Griffin, 2006). The two dimensions are Safety compliance and Safety participation.

3.3 Control Variables

Drawing upon earlier studies (Gorzin & Sadeghi, 2021) (Mat Isa, et al., 2021), this study used age, gender, qualification,
work experience, and functional area as control variables. The coding schema was: gender (male coded as 1 and female 2);
age brackets (20-30 coded as 1, 31-40 as 2, 41-50 as 3, and >50 as 4); work experience (<5 years coded as 1, 6-10 years as
2, 11-15 years as 3, 16-20 years as 4, >20 years as 5); and qualifications (doctorate coded as 1, postgraduate as 2, graduate
as 3, and undergraduate as 4).

3.4 Common Method Variance

The researcher collected responses via self-reported questionnaires, which can introduce common method variance (CMV)
due to measurement errors when the same participant rates all items (Chang, et al., 2020) (Lindell & Whitney, 2001))
(Podsakoff, et al., 2003). Common method bias (CMV) could result in systematic measurement inaccuracies, impact scale
reliability, and generate inaccurate correlation estimates (Jakobsen & Jensen, 2015) (Malhotra, et al., 2006) (Podsakoff, et
al., 2003) (Williams, et al., 1989). The study effectively handled the CMV by applying ex-ante and ex-post strategies to
mitigate its impact. The study clearly defined its objectives, ensured anonymity, maintained the integrity of the original
questions, and strategically intermixed the measures to foster a sense of psychological detachment to counteract any biases
in the research design and execution process. Furthermore, the analysis using Harman's single-factor test indicated that 46.
2 % of the variance could be attributed to a factor, suggesting that the influence of common method variance (CMV) was
not substantial enough to surpass the critical 50 % threshold specified by prior research (Kock, 2021). The study used the
unmeasured latent variable and correlation-based VIF (Kock, 2015) technique. The differences in R-square values with and
without the marker were below the 10% threshold, indicating a limited impact of CMV. The study found that VIF values of
the random variable with each latent variable lie between 1 and 1.1, well below the threshold of 3.3, indicating no CMV.
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4. RESULTS
4.1 Normality Check
With skewness values less than -1 and kurtosis values more than 1 for every construct, the data were not normally distributed,

according to the skewness and kurtosis values (Hair, et al., 2017). Hence, PLS-SEM was used to analyze results as it is a
distribution-free technique of analysis that is robust to deviations from normality (Hair, et al., 2017).

4.2 Model test

The study tested the path model in two steps (Hair, et al., 2019). First, the measurement model's validity and reliability are
verified. The structural model then put the proposed connections between the components to the test.

4.2.1 Measurement Model

The study evaluated the internal consistency of the scales using Composite Reliability (CR) and Cronbach’s alpha. All
constructs demonstrated high internal consistency with Cronbach’s alpha and composite reliability values exceeding the
threshold of 0.70 (Table I1) (Bagozzi & Yi, 1988) (Hair, et al., 2014). Similarly, all indicators had outer loadings above 0.70
(Table 111), suggesting good indicator reliability (Wong, 2013). Convergent validity was assessed using AVE values and was
higher than the threshold value 0.50 (Table Il) for all constructs (Bagozzi & Yi, 1988) (Hair, et al., 2014) (Fornell & Larcker,
1981).

Table-11 Composite reliability table

Constru  Cronbach's Composite  reliability Composite reliability The average variance extracted
cts alpha (rho_a) (rho_c) (AVE)
EL 0.953 0.954 0.959 0.662
EL_A 0.846 0.849 0.907 0.765
EL_DM  0.896 0.899 0.935 0.827
EL_HP  0.873 0.873 0.922 0.798
EL_ M 0.916 0.919 0.947 0.857
ocC 0.948 0.949 0.957 0.734
SC 0.962 0.963 0.966 0.688
SC_CO

M 0.883 0.884 0.928 0.811
SC_MP  0.868 0.869 0.919 0.791
SC_RA  0.835 0.840 0.901 0.753
SC_SE 0.913 0.914 0.939 0.793
SP 0.923 0.924 0.940 0.722
SP_SC 0.844 0.848 0.906 0.762
SP_SP 0.896 0.896 0.935 0.828

Table-111 Outer Loading matrix

EL. ELD ELH EL_ SCCO SCM SCR SCS SPS SPS
A M P M oc M p A E c P

EL_AL 0.858
EL_A2 0.893
EL_A3 0.873
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EL_DM1
EL_DM2
EL_DM3
EL_HP1
EL_HP2
EL_HP3
EL_M1
EL_M2
EL_M3

OC1

0C2

0C3

0C4

0C5

oC7

0C8

0C9

SC_COM
1

SC_COM
2

SC_COM
3

SC_MP1
SC_MP2
SC_MP3
SC_RA1
SC_RA2
SC_RA3
SC_SE1
SC_SE2

0.923
0.918
0.887

0.860
0.902
0.916

0.913
0.932
0.932

0.86

0.85

0.88

0.85

0.87

0.83

0.84

0.83

0.880
0.895
0.925
0.880
0.872
0.915
0.823
0.908
0.871
0.906
0.878
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SC_SE3 0.885
SC_SE4 0.892

SP_SC1 0.907

SP_SC2 0.845

SP_SC3 0.866

SP_SP1 0.928
SP_SP2 0.891
SP_SP3 0.910

The study assessed discriminant validity (DV) using a CFA-based correlation technique, which compares construct
correlations against intervals (Rénkkd & Cho, 2022). Correlations above 0.90 but below 1 suggest a moderate issue with
discriminant validity. All lower-order construct pairs had CFA-based correlations below the 0.90 thresholds, although a few
pairs had marginal issues with DV with a correlation between 0.80-0.90 (Table 1V). The study analyzed cross-loadings and
removed indicators with higher loadings on other constructs than on their hypothesized constructs to resolve high correlation
issues (Chin, 1998) (Farrell, 2010). Based on this analysis, the study excluded OC6.

Table-1V CFA based Correlation matrix

ELA ELDM ELHP ELM OC SCCOM SC_ MP SC RA SC_SE SP SC SP SP

EL_A 0.875
EL.DM  0.748 0.910

ELHP 0798 0.811  0.893

EL_M 0718 0661 0795  0.926

oc 0850 0.831 0881 0765 0.857
SC_COM 0757 0780  0.840 0.752 0.837 0.900

SC_MP 0.805 0.793 0.824 0.776 0.858 0.827 0.889

SC_RA 0.737 0.833 0.802 0.709 0.840 0.859 0.815 0.868

SC_SE 0.765 0.756 0.790 0.697 0.821 0.828 0.784 0.876 0.891

SP_SC 0.762 0.784 0.808 0.757 0.868 0.867 0.838 0.815 0.753  0.873

SP_SP 0.733 0.803 0.811 0.770 0.808 0.880 0.805 0.878 0.876  0.819 0.910

4.2.2 Higher order measurement model

The study used composite reliability and Cronbach's alpha, AVE, and CFA-based correlation, respectively, to evaluate the
higher-order constructs' internal consistency, convergent validity, and divergent validity. AVE values were over 0.50, while
Cronbach alpha and composite reliability for all components were higher than the cutoff value of 0.70 (Table V).

Table -V Composite reliability table, higher order

Cronbach's Composite reliability Composite  reliability Average variance
Constructs alpha (rho_a) (rho_c) extracted (AVE)
EL 0.925 0.927 0.947 0.817
oC 0.948 0.949 0.957 0.734
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SC 0.952 0.952 0.965 0.874
SP 0.900 0.900 0.952 0.909

Table VI presents the CFA-based correlations between various constructs. A moderate discriminant validity issue exists with
three pairs of higher-order constructs as the CFA-based correlation exceeds the 0.9 limit. Based on the arguments of Ronkko
and Cho (2022) (Rénkkd & Cho, 2022), who argued that a high correlation of 0.99 between two constructs (e.g., biological
sex and gender identity) does not indicate redundancy, we decided to retain all the constructs and be prudent and careful
while interpreting results.

Table-VI CFA based Correlation matrix

EL oC SC SP
oC 0.921
SC 0.920 0.898
SP 0.904 0.879 0.942

4.2.3  Structural Model Test

The connections between latent variables are depicted in the structural model. The evaluation of the structural model enables
the assessment of the significance of path coefficients and explanatory power through R? (Sarstedt & Cheah, 2019). The
structural model is tested in PLS-SEM by bootstrapping the initial model (Hair, et al., 2014) (Hair Jr, et al., 2021) (Wong,
2013). The study used SmartPLS4 to test the structural model. Table V11 summarizes the data on all statistically significant
path coefficients, while Table VIII presents the data on the R-square explained. The mediation effect was assessed based on
the magnitude of indirect effects. (Table VII). The study found that all hypotheses were supported, as summarized in Table
IX. Figure Il below displays the path model. Path Coefficients and Loadings with p-values for Inner and Outer Model.
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Figure 11, Structural Model with path coefficients
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Table-VII Magnitude and significance of path coefficients and various effects
Total indirect Specific Indirect Total Effects
Path coefficients effects Effects
Original Original Original
sample P sample P sample
Original sample (O) P values (O) values (O) values (O) P values
EL->0C 0.921 0.000 - - 0.921  0.000
EL ->SC 0.627 0.000 0.301 0.000 0.928 0.000
EL -> SP 0.266 0.000 0.650 0.000 0.916 0.000
oC ->SsC 0.327 0.000 - - 0.327  0.000
SC ->SP 0.700 0.000 - - 0.700 0.000
OC ->SP - - 0.229 0.000 0.229 0.000
EL ->SC ->SP 0.439 0.000
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EL ->0OC ->SC 0.301 0.000
EL ->0OC ->SC ->SP 0.211 0.000
OC->SC->SP 0.229 0.000

All the R square values between the constructs range from 0.8 to 0.9. The path coefficients indicate that all hypothesized
relationships were supported. Table IX summarizes the results. The mediation effects (ratio of indirect effect to total effect)
were 32.4% for OC in the EL-OC-SC relationship, 47.9% for SC in the EL-SC-SP relationship, and 23.0% for SC in the OC-
SC-SP

relationship. The model fit indices — SRMR (0.042) and NFI (0.841) —were within acceptable thresholds, indicating
acceptable model fit. The analysis of control variables (age, gender, education, work experience, and functional area)
revealed that none had a significant effect on Safety Culture or Safety Performance, as indicated by non-significant p-values
and T-statistics below 1.96.

Table-VIII R square

R-square R-square adjusted
ocC 0.849 0.848
SC 0.865 0.861
SP 0.899 0.896

Table- IX Hypotheses test result summary

Hypotheses Results
Path coefficient Mediation T statistic P value Support

Hypothesis 1: EL-SC 0.627 - 8.629 0.000 Supported
Hypothesis2: EL-OC 0.921 - 52.482 0.000 Supported
Hypothesis 3: OC-sC 0.327 - 4.549 0.000 Supported
Hypothesis 4: EL-OC-SC 0.301 (32.4%) * 4.48 0.000 Supported
Hypothesis 5: SC-SP 0.70 - 10.937 0.000 Supported
Hypothesis 6: EL-SP 0.266 - 3.834 0.000 Supported

(*) Represents mediation effect

5. DISCUSSION

According to the research, encouraging empowering leadership enhances safety performance and creates a safety culture.
Furthermore, it suggested that the connection between safety culture and empowering leadership is mediated by
organizational commitment. The hypothesis was supported by the analysis. Furthermore, the results show a mediating
influence of safety culture in the link between empowering leadership and safety performance as well as a serial mediating
function of organizational commitment and safety culture between empowering leadership and safety performance.

The study contributes to the literature by identifying how empowering leadership influences safety culture. This finding is
important because empowering leadership is crucial to a safety culture (Lundell & Marcham, 2018) (Grinerud, et al., 2021)
(Nasim, et al., 2023). Additional contributions to the literature include validating the empowering leadership-safety culture
relationship in the Indian oil and gas industry context and verifying the positive relationship between safety culture and safety
performance.

The mediating effect of organizational commitment adds to existing literature that has identified it as a critical mechanism
through which empowering leadership exerts its influence on organizational behaviors (Alfaris & Zakiy, 2021) (Limon,
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2022). Given that leadership styles share a common core (Banks et al., 2018), exploring whether organizational commitment
similarly mediates the effects of other positive leadership styles, such as servant or transformational leadership, on safety
culture and performance would be valuable. The correlation coefficient (0.91) between empowering leadership and safety
culture is higher than in prior studies. This evidence suggests that industry setting (Kalteh, et al., 2022) and national culture
(Yorio, et al., 2019) influence the relationship between empowering leadership and safety culture. Future studies may
investigate the same topic. The study results also help expand the explanatory scope of SET beyond job satisfaction and
performance (Huang, et al., 2016). The study provides evidence for the effectiveness of SLT and highlights how leadership
behaviors are emulated and acquired in various organizational settings. It also discusses how training programs rooted in
SLT principles can be improved to bolster safety culture and overall performance.

The study found a strong correlation between safety culture and safety performance, reinforcing previous studies' conclusions
that consistently linked these constructs (Kalteh, et al., 2022) (Martinez-Cércoles, et al., 2012) (Supardi & Chandrarin, 2021).
The strong correlation emphasizes the significant role of developing a strong safety culture for achieving excellent safety
performance. The findings contribute to existing research on leadership styles and safety performance by highlighting the
beneficial influence of empowering leadership on safety performance. Although not hypothesized, the study found
supporting evidence for this relationship’s sequential mediating roles of safety culture and organizational commitment. These
findings contribute to the growing body of literature on the mediating mechanisms between leadership styles and safety
outcomes, which has previously identified factors like mindful organizing (Gracia, et al., 2020) and role clarity (Martinez-
Corcoles, et al., 2014) as essential mediators. The study also finds support for two additional mediation mechanisms; a) how
empowering leadership influences safety performance through the mediation of safety culture and b) how organizational
commitment influences safety performance through safety culture. These findings open a new wing for future research.

Implication for practice

Poor safety performance not only disrupts operations and incurs financial costs but also attracts significant regulatory
penalties and reputational damage, as seen in high-profile incidents like the Fukushima nuclear disaster (Hayashi & Hughes,
2013) (Anon., 2021). The findings of this study offer critical guidance for organizations, particularly those in high-risk sectors
such as oil and gas, where effective safety management is vital. First, organizations can help managers develop empowering
leaders through structured leadership training focusing on conflict resolution, effective communication, and employee
empowerment (Kirkman, et al., 2020). Organizations can also create a culture of empowerment by designing roles with
increased task variety, which has been shown to enhance the impact of empowering leadership on safety behaviors (Hao, et
al., 2018).

Second, fostering organizational commitment is crucial for strengthening safety culture. Organizations can aim to increase
employee commitment by ensuring job security and designing challenging job roles that offer a sense of purpose. Reducing
role ambiguity and conflict also increases organizational commitment (Mathieu & Zajac, 1990)). Third, organizations can
improve safety performance by enhancing safety culture components such as improving psychosocial work conditions,
strengthening safety communication, demonstrating management commitment, and enhancing safety motivation and
knowledge (Michael, et al., 2005) (Naji, et al., 2021). Psychosocial work conditions can be improved by disseminating safety
information, encouraging employees to participate in safety issues and initiatives, and recognizing the safety contribution of
individuals and groups. Safety communication can be strengthened by sharing safety goals, policies, good practices,
instructions, operating experiences, and safety-related information through various media such as local area networks,
meetings, banners, or posters. Management can demonstrate safety commitment by self-demonstration, allocation of
resources, and creating a climate of zero tolerance for safety deviation. Safety motivation can be enhanced by implementing
safety rewards, linking financial incentives to safety performance, and benchmarking safety performance across various
organizational units and groups (Godwin, 2017). Knowledge can be enhanced by providing safety training and assessment.

6. LIMITATIONS AND FUTURE RESEARCH DIRECTIONS

The present study employs a self-reported cross-sectional design, which is cost-effective and easy to execute (Setia, 2016).
However, this design limits the ability to infer causality and interpret associations clearly, and it is vulnerable to non-response
bias (Solem, 2015) (Wang & Cheng, 2020). As it assesses leadership's impact on safety culture and performance at a single
point in time, it cannot capture long-term effects or dynamic changes in the variables. While efficient and financially viable,
using self-reported responses (Demetriou, et al., 2015) is prone to social desirability, response bias, and clarity issues
(Northrup, 1997) (Spector, 1994). Also, self-reported, cross-sectional studies are more prone to CMB. Future studies can
adopt longitudinal or experimental designs using multi-source data to reduce CMB, better establish causality, and track
changes over time.

Another limitation of the study is the unexpectedly high correlations among variables, leading to concerns about discriminant
validity. The correlations could be due to CMB arising from the single-source cross-sectional design. Subjective safety
performance measures might have been conflated with safety culture, which could explain the high correlation. Collecting
objective data, such as accident reports or safety compliance records, could enhance the robustness of future findings.
Thirdly, this study conceptualizes leadership as an individual-level construct due to limited access to respondents. Future
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studies can treat empowering leadership as an individual-level construct rather than a multilevel one in line with existing
studies (Ahearne, et al., 2005) (Gracia, et al., 2020) (Khasanah, et al., 2019). Fourthly, the study was conducted only for
employees in the oil and gas industry, leading to issues of generalizability. Future studies can use respondents from multiple
industries while controlling for the industry-specific effects. The relationship between the variables holds under certain
boundary conditions (Gonzalez-Mulé & Aguinis, 2018). Specific boundary conditions, such as personality traits (e.g.,
agreeableness, conscientiousness), can clarify employee compliance and adherence to safety rules that may be explored in
future studies.

7. CONCLUSION

This study looked at how employee views of safety culture and safety performance in the high-risk oil and gas industry are
influenced by empowered leadership. Based on social exchange theory, the study suggested that organizational commitment
mediates the relationship between safety culture and empowering leadership. Based on analysis of data collected from 203
employees, the findings supported a partial mediation hypothesis. Furthermore, the study found that safety culture and
empowering leadership influence safety performance positively. Additional mediation mechanisms involving a) safety
culture and organizational commitment for empowering leadership-safety performance, b) safety culture for empowering
leadership-safety performance, and c) safety culture for organizational commitment-safety performance relationships were
found supported.

These results offer important practical implications for high-risk industries, where improving safety performance is critical
to operational success and regulatory compliance. Empowering leadership by fostering a strong safety culture can enhance
employee commitment and safety performance, ultimately benefiting the organization's overall performance and reputation.
The use of single-source, self-reported, cross-sectional data collected from a single industry (oil and gas) limits the
generalizability of the study findings. Future studies can use more sophisticated data collection techniques to resolve these
issues.
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