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Abstract: An increasing number of studies have shown that safety culture factors have a substantial 
influence on safety performance in a variety of industrial sectors. These factors' impact on safety 
performance is unclear, especially at the public service and statutory authorities. On the other hand, 
the understanding of indicators for safety performance in every working sector in Malaysia is on 
the continuing progress. Hence, this study's contribution is to explore the influence of safety culture 
factors (i.e., management commitment and supervision in safety, safety system) and safety compe-
tence on safety performance in government paramedic training institutes. IPMA (importance-per-
formance map analysis) is a technique used in Smart PLS to determine the significance and perfor-
mance of each of these factors. The study was conducted via an online survey and involved 258 
safety and health committee members in Ministry of Health paramedic training institute. As a mat-
ter of relevance, the IPMA's empirical data study revealed that management commitment and su-
pervision in safety were the predominant factors in determining safety performance. Meanwhile, 
for performance, the findings showed that worker involvement, safety system, and safety compe-
tence perform well in determining the safety performance. 

Keywords: Safety Performance, Safety Culture, Resilience Culture, Paramedic, Training Institute, 
IPMA, PLS-SEM. 

 

1. Introduction 
Safety Performance is defined in literature by two categories of measurement 

(Cooper & Phillips, 2004). For reactive measures, it is the number of accident-free days or 
safe work records within the organization. Poor safety performance is the term used when 
the number of reported incidents is high. (Atak & Kingma, 2011; Fogarty & Shaw, 2010). 
The proactive measure is used to evaluate the organization's effort or progress in incul-
cating safety practices to enhance performance (Zahoor, Chan, Utama, Gao, & Zafar, 
2017). In this research, safety performance is defined as an indication that is assessed be-
fore incidents happened, focusing on employees' perceptions of safety culture indicators 
as to the benefits from the organization practicing safety and health. 

Safety culture factors have a proven relationship with safety performance based on 
current systematic literature review [1]. The review showed a positive and negative rela-
tionship of safety culture to safety performance based on two types of safety performance 
measurement (reactive and proactive) in 46 different studies. The result also showed that 
varieties of safety culture indicators were evaluated and chosen based on industries or 
working sectors. For instance, a study that investigated the effect of safety culture indica-
tors (i.e., management commitment, safety communication, and adequacy of resources) 
on the safety performance in defence explosive ordnance showed a positive association. 
Furthermore, study conducted in manufacturing plants in Denmark [2] examined the 
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effect of supervisor’s safety leadership, safety instructions, and safety performance. The 
findings triggered out that safety performance in terms of accident rate among production 
workers is positively affected by all the studied safety culture factors. On the other hand, 
in some studies, certain safety culture indicators showed a negative relationship with 
safety performance, such as return-to-work, post-injury administration, supervisor per-
formance feedback, and co-worker support [3], [4].  

Different organizations have different sets of resilient safety culture indicators [5], [6] 
that improve safety performance. In Malaysia, research has been conducted and prove 
this relationship. A research conducted in the manufacturing sector of electric and elec-
tronic in Malaysia indicated that all dimensions of safety climate studied, namely top 
management’, managers’, and employees’ safety commitment and action respectively, 
perceived risk and emergency response were important predictors and showed signifi-
cant relationship to safety performance [7]. Another study performed in Malaysia indus-
trial zone also concluded that a strong safety culture combined with appropriate manage-
ment practices is crucial to effectively reducing workplace injuries. As a result, companies 
will see a reduction in missed work hours and accident-related compensation costs, re-
sulting in financial gains. Reduced injuries may also enhance employee engagement, 
productivity, and product quality while decreasing employee turnover [8]. 

Indeed, many studies in the high-risk sector such as construction, manufacturing, 
and radiation facilities have shown the major influence of safety culture on safety perfor-
mance and that it can be improved [9]–[11]. What is somehow hazy is the influence of 
these factors on safety performance in government agencies, especially for the paramedic 
training institute that recorded numbers of work-related incidents every year. Although 
past studies have been conducted among healthcare professionals, none was concerned 
with the training sector and explored additional safety competence factors that were in-
cluded in this study. Hence, this study contributes to a new theoretical gap by investigat-
ing the impact of safety culture factors on safety performance at a government paramedic 
training institute and determining the importance and performance values of each studied 
factors). 

2. Hypotheses Development   
The research model in this study is depicted below. Five safety culture factors are 

said to impact safety performance in paramedic training institute (i.e., safety system, 
safety risk management, and worker involvement in safety). The following subsections go 
through each factor's description as well as the hypotheses that have been established. 

 

 
Figure 1. Research Model 

3.1. Management commitment or supervision (MC) 
Management commitment or supervision refers to “the safety culture of upper man-

agement, the tangible practices, responsibility and performance related to health and 
safety that includes the association between safety management, climate and culture” [12]. 
Significant impact of this safety culture factor, the management commitment or 
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management supervision in safety to the improvement of safety performance has been 
reported in literature [6], [13], [14]. Therefore, the first hypothesis is as follows: 

 
H1: Management commitment or supervision in safety has a significant impact on 

the safety performance. 
 

3.2. Safety risk management (RM) 
Safety risk management refers to “A process on how to communicate, consult, set up 

a framework for risk assessment and evaluation and monitor and review safety risks us-
ing management rules and procedures.”[15]. Significant impact of this safety culture fac-
tor, the safety risk management to the improvement of safety performance has been re-
ported in literature [16]–[19]. Thus, the second hypothesis is as follows: 

 
H2: Safety risk management has a significant positive impact on the safety perfor-

mance. 
 

3.3. Safety System (SS) 
Safety system described by “how the system functions in practice, identifying areas 

where corrective action is necessary and giving feedback and encouragement."[20]. Sig-
nificant impact of this safety culture factor, the safety system to the improvement of safety 
performance has been re-ported in literature [21]–[23]. Hence, the third hypothesis is as 
follows: 

 
H3: Safety system has a significant positive impact on the safety performance. 

3.4. Workers’ Involvement or participation in safety (WI) 
Workers’ involvement or participation in safety refers to “a proactive step in the 

safety power format by including the bottom level (i.e. workers) at the earliest ‘brain-
storming’ stage of initiating a change or any intervention in safety. This also included 
allowing a worker’s point of view in any safety related matter at the workplace”[24]. Prior 
research pointed out the significant relationship between the workers’ involvement in 
safety and safety performance [25]–[27]. Based on that, the fourth hypothesis is as follows: 
 

H4: Workers’ involvement or participation in safety has a significant positive impact 
on the safety performance. 

 
3.5. Safety Competence (SC) 

Safety competence refers to “a collection of knowledge, skills and related continuing 
education, as well as the capacity to solve problems, think critically and predict variables 
that may have an influence on the outcome." It is claimed that a competent individual is 
one who is able to detect, analyze, and act on near misses and possible bad occurrences. 
Incompetence can lead to failures that have significant implications for the safety of oth-
ers.”[28]. Significant impact of this safety culture factor, the safety competence to the im-
provement of safety performance has been reported in literature [27], [29], [30]. Hence, the 
fifth hypothesis is as follows: 

 
H5: Safety competence has a significant impact on the safety performance. 

3. Methodology 

3.1. Respondent 
The sample of this study involves the safety and health committee members in the 

paramedic training institute. The respondents were contacted through emails and took 
part by answering the questionnaire through the survey link. A total of 258 respondents 
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has successfully completed the online survey. Respondents included in this study will be 
those who fulfill criteria as (1) safety person in charge for each institute, (2) a member of 
their institute’s safety and health committee or having had formal health and safety train-
ing/education. It is also expected that the respondents are familiar with safety processes 
and would provide accurate comments [12], [31].  

 
3.2. Instrument 

The questionnaire is divided into three sections. Section A, the background and soci-
odemographic information such as job title and years of work experience, age, gender, 
incidence data in the institutes they are working in, and incidence types. Section B is re-
lated to the institute's existing safety and health culture practice based on their perception. 
Section C is questions related to perceptions of how safety and health culture practice 
might improve safety performance in the institute. All of the indicators were developed 
based on comprehensive literature review [32], [33], [42], [34]–[41]. 

 
3.3. Data analysis 

SmartPLS version 3.3.3 was used to analyze the proposed the exploratory research 
model. It was used in accordance with its general principles and techniques. [43]. The 
analysis involved the measurement model and structural model assessment. This is as 
indicated in previous studies [44]. However, in this study, the measurement model eval-
uation, and the importance-performance map analysis (IPMA) were focused on. 

4. Results 
4.1. Measurement Model Analysis 

During the assessment of a measurement model, both reliability and validity must 
be evaluated, according to literature [44]. "Cronbach's alpha" and "composite reliability 
(CR)" are typically representing the reliability, and should both be equal to or greater than 
0.70 [44]. As a result, the reliability measures have been confirmed, as shown below. 

Table 1. Measurement Model Analysis Result 

Construct Item Loadings Composite Reliability (>0.708) AVE (>0.5) 
 SC1 0.833 0.884 0.717 

SC2 0.869 
SC3 0.838 

 MC1 0.710 0.911 0.508 
MC2 0.600 
MC3 0.685 
MC4 0.780 
MC5 0.695 
MC6 0.772 
MC7 0.687 
MC8 0.737 
MC9 0.760 
MC10 0.682 

 OUT1 0.829 0.911 0.632 
OUT2 0.775 
OUT3 0.850 
OUT4 0.643 
OUT5 0.826 
OUT6 0.829 

 RM1 0.763 0.813 0.523 
RM2 0.779 
RM3 0.615 
RM4 0.725 
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Both "convergent validity" and "discriminant validity" must be determined in order to es-

tablish validity [44]. The indicator loadings and Average Variance Extracted (AVE) is the two 
values that must be evaluated to determine "convergent validity." The values should be equal to 
or larger than 0.706 and be equal to or more than 0.50, respectively in order to comply with the 
accepted threshold values [45]. Table 1 shows that the values for both are within the acceptable 
range, thus, the "convergent validity" has been established. To determine the “discriminant va-
lidity,” the “Heterotrait-Monotrait ratio (HTMT)” of correlations should be established [46], with 
the value of less than 0.90 [47]. From the result, the HTMT values seen good, according to the 
readings in Table 2, confirming the "discriminant validity."  

Table 2. HTMT analysis results 

 MC SC SP RM SS WI 
MC       
SC 0.789      
SP 0.731 0.782     
RM 0.652 0.498 0.488    
SS 0.659 0.728 0.753 0.578   
WI 0.870 0.872 0.707 0.726 0.581  

 
 
4.2. IPMA Analysis 

IPMA which offered an advancement in PLS-SEM analysis has been employed in 
this study by selecting the safety performance constructs as the target construct. IPMA 
widen the understanding of PLS-SEM analysis outcomes by involving the average value 
of the latent constructs and their indicators [48]. The IPMA posits that the total effects show 
the importance value of the preceding factors in framing the target factor (safety 
performance), while the average of latent construct values indicates the performance 
value of those constructs. 

The importance and performance value of the four safety culture construct such as 
safety system and safety risk management as well as the mediator construct were 
calculated and depited in Figure 2 below. The findings triggered out that management 
commitment and supervision in safety exhibits the highest values on importance measure 
yet, be at the bottom on the performance measure. Further, it can be seen that safety system 
and safety competence exhibit the second and third highest values on importance 
measures. Moreover, safety risk management showed the lowest values of the importance 

 SS1 0.797 0.870 0.576 
SS2 0.831 
SS3 0.720 
SS4 0.838 
SS5 0.659 

 WI1 0.838 0.814 0.598 
WI2 0.854 
WI3 0.603 
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measure. Even though worker’s involvement in safety has the quite a low value on 
importance measure, it was on apex in term of the performance measure. 
 

  
Figure 2. IPMA result 
 

5. Implication and Conclusion 

There are two implications presented based on the study outcomes. Firstly, to the 
body of knowledge, this study introduced the first attempt to explore the impact of four 
resilience safety culture factors (i.e., management commitment/supervision in safety, 
safety system, safety risk management and worker’s involvement in safety) and safety 
competence on the safety performance in the paramedic training institute. Secondly, this 
study suggested the idea to the decision-makers of the Malaysian paramedic training 
institutes, which is the Training Management Division (BPL). MoH will need to strategize 
and strengthen the most crucial factor identified but with the lowest performance value: 
management commitment and supervision related to safety matters. This includes 
developing their policies and planning yearly safety-related programs and training. 
Besides that, they also need to refer to related safety acts and regulations and prepare 
related safety procedures applicable to paramedic training institutes due to the significant 
roles this factor plays in affecting safety performance. 

Briefly, understanding the feasibility of safety culture indicators for paramedic 
training institutes and their relationship to safety performance is a fundamental concern 
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that is yet under progress. Using IPMA, this study investigates the effect of safety culture 
factors on safety performance at a Malaysian government paramedic training institute. In 
terms of importance, the findings exhibited that management commitment and 
supervision in safety is the prime factor in determining safety performance, followed by 
safety system and safety competence. Meanwhile, for performance, the findings showed 
that workers' involvement in safety performs well in determining the safety performance, 
followed by safety system, and safety competence, respectively. 

There is a limitation in this study where it does not involve the structural model 
assessment. As future work, the structural model should be presented to provide better 
insights into the impact of safety culture factors and safety competence on safety 
performance in the government paramedic training institute. 
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