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Abstract

The issue of electrical fire hazards is a major safety risk within the Ready-Made
Garment (RMG) sector, especially in areas that have a high rate of industrial-
ization, like Savar, Bangladesh. Optimal electrical safety management is nec-
essary in providing protection against the workers, ensuring the flow of pro-
duction, and guaranteeing sustainable growth of the industry. This paper will
evaluate the electrical-related fire risk in RMG factories by determining how
leading safety management factors are related to perceived fire risk. In partic-
ular, the study examines the functions of electrical hazard identification, prac-
tices in maintenance and inspection, training and safety compliance, emer-
gency preparedness and responding, and management commitment to safety
and development. The quantitative research method was used based on a struc-
tured questionnaire survey that was carried out on the employees who work
in the RMG factories in Savar. There were 300 valid responses, which had been
collected and analyzed using RStudio statistical software. To measure the re-
lationships among the study variables, descriptive statistics, analysis of relia-
bility, correlation analysis, and multiple regression techniques were used. The
reliability test yielded a high internal consistency advantage of the constructs,
with the Cronbach alpha values showing a range of 0.850 to 0.937. The regres-
sion findings reveal that electrical hazard identification has a strong impact
(positive) in generating the perceived fire risk, whereas maintenance and in-
spection practices have the strongest negative impact, contrary to the perceived
fire risk. Electrical fire risk mitigation in the factories, however, is also involved
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in training and safety compliance, emergency preparedness, and management
commitment. Such results underscore the use of preventive maintenance sys-
tems, training of workers on safety issues, and active safety management to
reduce electrical fire hazards. The paper presents practical information that
can be used by managers in the factories and policymakers to enhance the
electrical safety management in the workplace, as well as the workplace safety
of the RMG industry in Bangladesh.

Keywords
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Electrical Hazard Identification, Maintenance and Inspection, Safety
Training and Compliance, Emergency Preparedness, Management
Commitment, Fire Risk Mitigation, Occupational Safety,

Industrial Safety Management, Sustainable Development

1. Introduction

Ready-Made Garment (RMG) is among the most significant branches of the
Bangladesh economy that provides a major portion of employment opportunities,
export volume, and industrial development in the country [1]. The RMG sector
has, over the decades, made Bangladesh one of the main exporters of apparel in
the world, with millions of workers, affecting the lives of a significant portion of
the populace [2]. Nevertheless, the fast development of industries has also brought
numerous occupational safety issues, especially connected with electrical infra-
structure, fire risks, and safety management in the workplace [3]. These risks 3.4.
Some Common Mistakes include the presence of electrical-related fires, which are
one of the most significant dangers to the safety of workers and the sustainability
of the industry in garment manufacturing plants.

Most garment factories have electrical systems as an indispensable element of the
design that serve to power the machinery, generate the lighting, ventilation systems,
and other production-related units [4]. Nevertheless, electrical wiring structures,
circuit overloading, malfunctioning equipment, and incompetent maintenance can
considerably make electrical fires more likely to occur [5]. Under industrial settings
that bring up large ratios of workers who work in cramped production areas, these
dangers may result in serious impacts, such as loss of lives, damage to properties,
production disturbances, and industry image issues [6]. Thus, it is not only im-
portant to ensure that there is a proper electrical safety management to not only
protect the people involved in the work but also to make the industrial processes
sustainable.

In Bangladesh, there has been a historical tendency of several fire incidents in
the garment sector, highlighting the need to enhance the workplace safety systems.
Most of such cases have been linked to electrical malfunctions, lack of proper safety

checks, and emergency preparedness [7]. Consequently, the problem of the neces-
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sity of enhanced fire safety laws, electric tests, and safety management measures
has become more intensely discussed by government agencies, international or-
ganizations, and industry stakeholders [8]. Such attempts notwithstanding, elec-
trical hazards are still a common problem in most factories because of various
reasons, including the old infrastructure, increased pressure of production, and a
weak understanding of safety by employees.

In this respect, the determinants of electrical fire risks in garment factories and
the ways of creating an effective prevention plan need to be comprehended [9]. The
nature of physical hazards is not the only aspect of fire risk, since it is also impacted
by organizational policies like maintenance management, staff safety training, emer-
gency readiness, and corporate safety commitment [10]. As an illustration, routine
electrical test checks and proactive maintenance would greatly minimize the
chances of fire outbreak by detecting any possible faults and preventing them from
becoming severe dangers prior to happening [11]. Safety training programs, on a
similar note, can make the workers aware of the dangers of electricity and how to
behave in case of an emergency.

In addition, good emergency preparedness strategies, such as fire alarms, emer-
gency evacuation, and emergency response teams, are significant in reducing the
impacts of fire incidents [12]. Safety in the management commitment is also crit-
ical because organizational leadership decides on the distribution of funds to be
used for safety initiatives, implementation of policies related to safety, and ad-
vancement of safe working environment [13]. Thus, a more detailed measurement
of the integrative effects of these factors can help to gain a picture of electrical fire
hazard in industries.

One of the most important garment manufacturing centres in Bangladesh is the
industrial sector of the city of Savar, which is situated close to Dhaka [14]. There
are many RMG factories in this area, which hire thousands of individuals and
make a great contribution to the national economy [15]. But the over-saturation
of production sites also raises the possibility of encountering any sort of manufac-
turing safety hazards, such as electrical fire hazards. Even though the Savar indus-
trial zone is economically significant, there has been a paucity of empirical re-
search studies investigating electrical fire risk factors in this particular scenario
[16].

The paper will fill this gap by measuring the risk of electrical-related fires in the
RMG factories of Savar, Bangladesh [17]. Namely, the study examines the effect
of electrical hazard recognition, maintenance and inspection, training and adher-
ence to best safety standards, emergency management, and management devotion
to safety on perceived electrical fire risk in garment manufacturing companies
[18]. Quantitative surveys and statistical modeling of these factors are used in the
study to give evidence-based information on the most important determinants of
the fire safety situation in the RMG industry.

The results of this research paper will have an impact on scholarly literature

and practice in industries [19]. In the scholarly sense, the study contributes to the

DOI: 10.4236/0jsst.2026.163009

140 Open Journal of Safety Science and Technology


https://doi.org/10.4236/ojsst.2026.163009

T.Islam et al.

current body of knowledge on occupational safety and industrial risk manage-
ment by investigating the subject of electrical fire risk, considering the manufac-
turing environment of developing countries [20]. Practically, the findings can help
managers of the factories, policies, and even safety officers to know the areas that
are important so that they can enhance safety and minimize risks associated with
fire.

Finally, the management of electrical safety needs to be enhanced to stimulate the
long-term sustainability of the RMG industry [21]. Garment factories can mostly
decrease the risk of electrical fire occurrence by enhancing the efficiency of hazard
detection systems, preventative maintenance procedures, employee training, and
commitment to safety by the organization [22]. Thus, the current research pre-
sents significant information on the safety issues encountered by clothing manu-
facturers in Savar and the suggestions regarding the ways to improve electrical fire

safety in the industry.

2. Literature Review

Fire safety management is currently a significant concern in the industrial sectors
and in the case of labor-intensive manufacturing industries, especially in the Ready-
Made Garment (RMG) industry [23]. Electrical-related fires are considered one
of the most typical types of industrial accidents, which usually happen due to
faulty wiring, overloaded electric circuits, improper maintenance, or improperly
designed electrical infrastructure [24]. Other previous research has indicated that
a considerable percentage of the industrial fires are caused by electrical failures,
particularly in the developing world, where fast industrialization will most likely
leave the safety controls and infrastructure upgrading behind [25].

Electrical hazard identification is one of the crucial predictors of fire risk [26].
Hazard identification entails the common identification of unsafe electrical con-
ditions like exposed wiring, damaged insulation, overloaded wiring, and improper
electrical installation. Investigations into the management of industrial safety
highlight the importance of timely identification of electrical hazards in order to
avert the occurrence of fire incidents [27]. Good systems of hazard identification
enable an organization to know the possible risks before they develop into major
accidents.

Maintenance and inspection practices are also another critical aspect that de-
termines fire safety. Electrical equipment preventive maintenance is an important
factor in mitigating the risk of fire in an industrial setting [28]. Periodic testing
aids in the identification of faults in electric systems, such as the decay of wiring,
bad circuit breakers, and heating of electrical elements [29]. Studies have always
revealed that organizations that have organized maintenance programs have very
minimal electrical failures and fire incidents.

Besides technical safety, training and safety compliance are considered to be the
key elements when it comes to efficient fire risk management [30]. Staff operating

at industrial plants should be informed about the techniques related to electrical
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safety and know how to recognize possible dangers at their workplace [31]. The
safety training programs would enhance the knowledge of workers in terms of
protecting against the danger of electricity, and also raise the level of knowledge
of workers in responding favorably in cases of emergencies. The capacity to act in
compliance with the laid-out safety procedures also enhances the efficiency of or-
ganizational safety mechanisms.

The emergency preparedness and response systems are also essential in reduc-
ing the effects of the fire incident [32]. Fire drills, evacuation, alarm, and provision
of fire-fighting equipment are considered emergency preparedness [33]. The in-
vestigation into industrial disaster management suggests that an organization that
has highly developed emergency response systems is in a position to manage the
consequences of fire accidents better and ensure that workers are safe [34].

Lastly, the issue of management commitment to safety is widely accepted as a
key variable to have a significant role in the performance of workplace safety [35].
Organizational leadership defines the rate at which the safety policies were enacted
and enshrined in the workplace [18]. When the management focuses on safety
and invests enough resources in safety programs, the workplace accidents are low,
and the safety culture is favorable.

Despite the current literature review of the different facets of industrial fire
safety, scant literature exists regarding the management of electrical fire risks in
the RMG segment in Bangladesh, specifically in the large industrial enterprises
like Savar [36]. Accordingly, the proposed research will investigate the effects of
identifying hazards, observing maintenance, training adherence, emergency pre-
paredness, and management commitment on perceived electrical fire hazards in

garment manufacturing enterprises [37].

3. Conceptual Framework

The conceptual framework is shown in Figure 1, which shows the correlation be-
tween the major safety management aspects and the perceived electrical fire risk
in the RMG factories in Savar, Bangladesh. Electrical Hazard Identification (EHI),
Maintenance and Inspection Practices (MIP), Training and Safety Compliance
(TSC), Emergency Preparedness and Response (EPR), and Management Commit-
ment to Safety and Development (MCSD) are considered the independent varia-
bles needed to affect Perceived Electrical Fire Risk (PEFR), a dependent variable.

The model supposes that there are effective safety measures like frequent elec-
trical inspection and safety training of the employees, and when there is proper
commitment of the management, the risk of fire caused by electricity can be di-
minished. On the other hand, the existence of electrical hazards could also en-
hance the image of fire risk in the workplace. The framework gives an organiza-
tion a methodological means to analyze the relationship between these variables
in order to study the impact that organizational safety mechanisms have on elec-

trical fire risks in garment factories.
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Conceptual Framework

Electrical Hazard ldentification (EHI)

Maintenance and Inspection Practices (MIP)

) Perceived Electrical
Training and Safety Compliance (TSC) Fire Risk (PEFR)

Dependent Variable

Emergency Preparedness and Response (EPR)

Management Commitment to
Safety and Development (MCSD)

Figure 1. Conceptual framework.

4. Research Methodology
4.1. Research Design

The research is quantitative in nature and will estimate the risks associated with
electrical fires in the RMG factories in Savar, Bangladesh. Primary data was col-
lected using a structured questionnaire survey among the employees who were
carrying out various duties in the various departments of the garment manufac-
turing facilities. The choice of quantitative methods was justified by the fact that
statistical analysis is possible using them to determine relationships among the

factors of safety management and perceived fire risk.

4.2. Study Area and Sample

The study has been performed in 52 Ready-Made Garment (RMG) factories in
Savar, Bangladesh. In all included studies, the primary data were collected by the
authors themselves, directly in the field.

On the other hand, Savar was chosen because of its position as one of the key
industrial zones of the country, and because it has a huge pair of Garment Manu-
facturing Factories (almost 1500 factories). Employees from Electrical Engineer /
Maintenance Manager, Production Supervisor, Senior Electrician & Fire Officer
areas in selected factories were the sampling frame.

Within the factories, the respondents were selected by using purposive sam-
pling. Personnel who, as part of their duties, had direct or indirect contact with

workplace safety practices, the electrical system, emergency procedures, or factory
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operations. Production activities were not affected by data collection, as it was
done during periods of suitable work breaks or during a non-disruptive time of
the work.

Finally, 300 useable questionnaires were returned. These 300 cases are the valid
and complete responses that have gone through the screening of data. Answers
that contained incomplete information and inconsistent answers were excluded

prior to statistical analysis.

4.3. Data Collection Instrument

Primary data was gathered from respondents with the help of a structured ques-
tionnaire. The questionnaire was designed to reflect the literature surveyed about
the subject of industrial fire safety, electrical risk management, occupational safety
practices, emergency preparedness, and management commitment to workplace
safety. The text of the item was modified to resonate with Savar, RMG scenarios
in Bangladesh.

The questionnaire consists of eight sections. The firstly section was designed to
obtain the respondent information (education, job position and department, ser-
vice length, and experience of electrical fire incidents or near-miss), Secondly sec-
tion was factory profile (number of employees, factory construction year etc)
thirdly was electrical risk indicators, fourthly was maintenance and inspection
practices, fifty was training and competence, sixty was emergency preparedness,
seventy was electrical fire risk perception and at last open ended questions. The
main study constructs were measured in the second section using items with Lik-
ert scales.

The constructs included Electrical Hazard Identification (EHI), Maintenance
and Inspection Practices (MIP), Training and Safety Compliance (TSC), Emergency
Preparedness and Response (EPR), Management Commitment to Safety and Devel-
opment (MCSD), and Perceived Electrical Fire Risk (PEFR) & one open-ended
question. EHI measured the extent to which respondents recognized unsafe elec-
trical conditions in the workplace. MIP measured regular inspection and preven-
tive maintenance practices. TSC measured workers’ safety awareness, training ex-
posure, and compliance with safety rules. EPR measured emergency response ar-
rangements such as fire drills, alarms, evacuation readiness, and response proce-
dures. MCSD measured the role of management in supporting safety policies, re-
sources, and safety culture. PEFR measured respondents’ perception of electrical
fire risk in the factory.

The draft of the questionnaire was checked for content validity prior to the final
data collection. Academic supervisors and safety-related practitioners (RMG Sus-
tainability Council of Bangladesh) examined the items to evaluate their relevance,
clarity, and appropriateness, in accordance with the RMG factory. A pilot test of
a small size was also done to test item clarity, item wording, item sequence, and
response time. Review and feedback from the pilot revealed that minor wording

changes were made prior to the administration of the final questionnaire.
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A 5-point Likert-scale (1 = Strongly Disagree to 5 = Strongly Agree) was used

to measure all constructs.

4.4. Data Analysis

Each construct was represented by a composite score that was obtained by aver-
aging all scores of the items of that construct. Therefore, Electrical Hazard Iden-
tification was defined as the average of EHI1 to EHI8, Maintenance and Inspec-
tion Practices as the average of MIP1 to MIP8, Training and Safety Compliance
as the average of TSCI to TSC8, Emergency Preparedness and Response as the
average of EPR1 to EPR8, Management Commitment to Safety and Development
as the average of MCSD1 to MCSD8, and Perceived Electrical Fire Risk was de-
fined as the average of PEFR1 through PEFR8. This made it possible to use each
of the constructs as a continuous composite variable in the correlation and regres-
sion analyses while also keeping the original five-point scale.

The regression model was evaluated using coefficient estimates, t-values, p-val-
ues, R? adjusted R?, and the overall F-test. The model explained 54.0% of the var-
iance in perceived electrical fire risk, with R* = 0.540 and adjusted R? = 0.532. The
overall regression model was statistically significant, F(5, 294) = 68.984, p < 0.001,
indicating that the selected safety-management factors jointly explained a signifi-
cant proportion of variation in perceived electrical fire risk.

The role of Electrical Hazard Identification and Maintenance and Inspection
Practices demonstrated a high negative correlation but they were kept as analyti-
cally separate constructs as they reflect different theoretical aspects of electrical
fire safety. Electrical Hazard Identification pertains to the detection and/or exist-
ence of an unsafe electrical condition and Maintenance and Inspection Practices
pertains to taking actions to inspect, maintain and correct electrical systems that
have been determined to be unsafe as part of a preventive organizational practice.
The VIFs of EHI and MIP were 3.217 and 3.215, respectively, and were less than
the standard value of 5. However, the effect of the multicollinearity was not found

to be significant enough to remove either of the variables from the model.

5. Analysis and Discussion

5.1. Data Screening and Normality Assessment

Table 1. Data screening and normality assessment.

Mean SD Median Trimmed MAD SKEW Kurtosis SE
EHI1 3.17 0.74 3 3.19 0.00 -0.02 -0.40 0.04
EHI2 3.21 0.74 3 3.23 0.74 -0.01 -0.31 0.04
EHI3 3.21 0.79 3 3.22 1.48 0.06 —-0.64 0.05
EHI4 3.19 0.70 3 3.21 0.00 0.07 0.30 0.04
EHI5 3.20 0.77 3 3.22 1.48 -0.04 -0.54 0.04
EHI6 3.15 0.74 3 3.16 0.00 0.09 0.00 0.04
EHI7 3.26 0.73 3 3.27 0.00 0.18 -0.22 0.04
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Continued
EHI8 3.20 0.74 3 3.22 0.00 0.01 -0.31 0.04
MIP1 3.27 0.82 3 3.28 1.48 -0.01 -0.21 0.05
MIP2 3.27 0.80 3 3.31 1.48 -0.25 -0.33 0.05
MIP3 3.32 0.80 3 3.33 1.48 0.07 -0.51 0.05
MIP4 3.27 0.83 3 3.30 1.48 -0.18 -0.27 0.05
MIP5 3.30 0.77 3 3.31 1.48 0.09 -0.44 0.04
MIP6 3.28 0.80 3 3.30 1.48 -0.05 -0.13 0.05
MIP7 3.27 0.79 3 3.27 1.48 0.14 -0.45 0.05
MIP8 3.27 0.76 3 3.29 1.48 -0.04 -0.13 0.04
TSC1 3.36 0.71 3 3.38 0.00 0.16 -0.18 0.04
TSC2 3.37 0.68 3 3.42 1.48 -0.12 -0.36 0.04
TSC3 3.34 0.66 3 3.38 0.00 —-0.06 -0.32 0.04
TSC4 3.34 0.64 3 3.36 0.00 0.08 -0.18 0.04
TSC5 3.39 0.69 3 341 1.48 -0.06 0.05 0.04
TSC6 3.35 0.68 3 3.42 1.48 -0.25 -0.49 0.04
TSC7 3.36 0.63 3 3.39 0.00 -0.07 -0.34 0.04
TSC8 3.37 0.65 3 3.38 0.00 0.18 -0.11 0.04
EPR1 3.54 0.72 4 3.55 1.48 -0.14 -0.26 0.04
EPR2 3.54 0.70 4 3.53 1.48 -0.01 -0.26 0.04
EPR3 3.54 0.70 4 3.55 1.48 -0.11 -0.23 0.04
EPR4 3.49 0.66 3 3.49 1.48 0.02 -0.24 0.04
EPR5 3.51 0.68 3 3.49 1.48 0.05 0.14 0.04
EPR6 3.55 0.71 4 3.51 1.48 0.16 -0.32 0.04
EPR7 3.53 0.71 4 3.50 1.48 0.12 -0.29 0.04
EPRS8 3.54 0.72 4 3.51 1.48 0.10 -0.32 0.04
MCSD1 3.60 0.60 4 3.58 0.00 0.07 -0.44 0.03
MCSD2 3.59 0.59 4 3.59 0.00 -0.06 -0.41 0.03
MCSD3 3.60 0.61 4 3.59 0.00 -0.06 -0.32 0.04
MCSD4 3.57 0.61 4 3.55 1.48 0.12 -0.41 0.04
MCSD5 3.60 0.59 4 3.59 0.00 0.03 -0.44 0.03
MCSD6 3.58 0.56 4 3.58 0.00 0.03 -0.78 0.03
MCSD7 3.54 0.61 4 3.52 1.48 0.23 -0.41 0.04
MCSD8 3.60 0.59 4 3.60 0.00 -0.07 -0.37 0.03
PEFR1 1.75 0.64 2 1.68 0.00 0.36 -0.35 0.04
PEFR2 1.78 0.64 2 1.72 0.00 0.39 -0.02 0.04
PEFR3 1.73 0.60 2 1.68 0.00 0.20 -0.60 0.03
PEFR4 1.80 0.64 2 1.75 0.00 0.35 0.02 0.04
PEFR5 1.76 0.67 2 1.69 0.00 0.39 -0.51 0.04
PEFR6 1.76 0.59 2 1.72 0.00 0.13 -0.51 0.03
PEFR7 1.78 0.64 2 1.72 0.00 0.38 -0.01 0.04
PEFR8 1.77 0.62 2 1.71 0.00 0.28 -0.24 0.04
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Table 2. Respondent profile analysis.

The data screening and normality test results of all the measurement items that
are used in this study are presented in Table 1. The descriptive statistics in the
table are: Mean, Standard deviation, Median, Trimmed mean, Median absolute
deviation, Skewness, Kurtosis, and Standard error. These values were studied to
learn about the general pattern of responses, uniformity of responses, and distri-
bution of the data. Before the main statistical analyses, the dataset was examined
to assess data quality and suitability for the statistical tests. The screening proce-
dures involved the absence of values, outliers, and normality of distribution. These
findings reported that there were no gaps between the variables, and this implied
that the data were complete and could be analyzed further.

Skewness and kurtosis were the measures to test whether the survey items are
normally distributed. It was found that the skewness values were located between
—0.256 and 0.390, with kurtosis lying between 2.240 and 3.324 among the variables
observed. These values are far below the generally accepted values of skewness of
+2 and kurtosis of +7, whereby the variables do not follow the norms significantly.
As such, the dataset meets the criteria for the assumption given to parametric sta-

tistical methods, such as correlation and multiple regression analysis.

5.2. Respondent Profile Analysis

Educational Qualification No Formal Education 12 4
Educational Qualification Primary 58 19.33
Educational Qualification Secondary 109 36.33
Educational Qualification Higher Secondary 70 23.33

Educational Qualification Diploma 27 9

Educational Qualification Bachelor’s Degree or Above 24 8
Job Position Worker/Operator 139 46.33

Job Position Line Supervisor 45 15
Job Position Technician/Electrician 31 10.33

Job Position Compliance/Safety Officer 30 10
Job Position Manager/Admin Officer 40 13.33

Job Position Other 15 5

Department Production 132 44
Department Maintenance 41 13.67
Department Electrical/Utility 55 18.33
Department Compliance/Safety 25 8.33
Department Administration 29 9.67

Department Other 18 6

Length of Service Less than 1 year 90 30
Length of Service 1-3 Years 112 37.33
Length of Service 4 - 6 Years 58 19.33
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Continued

Length of Service 7 - 10 Years 22 7.33

Length of Service More than 10 Years 18 6
Factory Size Less than 500 44 14.67
Factory Size 500 - 1000 58 19.33

Factory Size 1001 - 2000 75 25
Factory Size 2001 - 5000 85 28.33
Factory Size More than 5000 23 7.67

Factory Size Do Not Know 15 5

Fire Safety Training Yes 174 58

Fire Safety Training No 126 42
Electrical Safety Training Yes 172 57.33
Electrical Safety Training No 128 42.67
Electrical Fire Incident or Near-Miss Experience Yes 91 30.33
Electrical Fire Incident or Near-Miss Experience No 209 69.67

Table 3. Descriptive statistics.

The respondent profile is shown in Table 2 regarding demographic and work-
place-related characteristics of the participants for this study. Regarding educa-
tion, most respondents had Secondary (109, 36.33%). For the job position, the
largest group was Worker/Operator (139, 46.33%). The highest number of re-
spondents worked in the Production (132, 44%) department. In terms of service
length, most respondents had 1 - 3 years (112, 37.33%) of experience in the current
factory. The most common factory size category was 2001 - 5000 (85, 28.33%).
For safety exposure, the largest response group for fire safety training was Yes
(174, 58%), while the largest response group for electrical safety training was Yes
(172, 57.33%). Finally, regarding electrical fire incident or near-miss experience,

the largest response group was No (209, 69.67%).

5.3. Descriptive Analysis of Safety Constructs

Mean SD Median Trimmed MAD SKEW Kurtosis SE
EHI1 3.17 0.74 3 3.19 0.00 -0.02 -0.40 0.04
EHI2 3.21 0.74 3 3.23 0.74 -0.01 -0.31 0.04
EHI3 3.21 0.79 3 3.22 1.48 0.06 -0.64 0.05
EHI4 3.19 0.70 3 3.21 0.00 0.07 0.30 0.04
EHI5 3.20 0.77 3 3.22 1.48 -0.04 -0.54 0.04
EHI6 3.15 0.74 3 3.16 0.00 0.09 0.00 0.04
EHI7 3.26 0.73 3 3.27 0.00 0.18 -0.22 0.04
EHI8 3.20 0.74 3 3.22 0.00 0.01 -0.31 0.04
MIP1 3.27 0.82 3 3.28 1.48 -0.01 -0.21 0.05
MIP2 3.27 0.80 3 3.31 1.48 -0.25 -0.33 0.05
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Continued
MIP3 3.32 0.80 3 3.33 1.48 0.07 -0.51 0.05
MIP4 3.27 0.83 3 3.30 1.48 -0.18 -0.27 0.05
MIP5 3.30 0.77 3 3.31 1.48 0.09 -0.44 0.04
MIP6 3.28 0.80 3 3.30 1.48 -0.05 -0.13 0.05
MIP7 3.27 0.79 3 3.27 1.48 0.14 —-0.45 0.05
MIP8 3.27 0.76 3 3.29 1.48 -0.04 -0.13 0.04
TSC1 3.36 0.71 3 3.38 0.00 0.16 -0.18 0.04
TSC2 3.37 0.68 3 3.42 1.48 —0.12 -0.36 0.04
TSC3 3.34 0.66 3 3.38 0.00 -0.06 -0.32 0.04
TSC4 3.34 0.64 3 3.36 0.00 0.08 -0.18 0.04
TSC5 3.39 0.69 3 3.41 1.48 -0.06 0.05 0.04
TSCé6 3.35 0.68 3 3.42 1.48 -0.25 -0.49 0.04
TSC7 3.36 0.63 3 3.39 0.00 -0.07 -0.34 0.04
TSC8 3.37 0.65 3 3.38 0.00 0.18 -0.11 0.04
EPRI1 3.54 0.72 4 3.55 1.48 -0.14 -0.26 0.04
EPR2 3.54 0.70 4 3.53 1.48 -0.01 -0.26 0.04
EPR3 3.54 0.70 4 3.55 1.48 -0.11 -0.23 0.04
EPR4 3.49 0.66 3 3.49 1.48 0.02 -0.24 0.04
EPR5 3.51 0.68 3 3.49 1.48 0.05 0.14 0.04
EPR6 3.55 0.71 4 3.51 1.48 0.16 -0.32 0.04
EPR7 3.53 0.71 4 3.50 1.48 0.12 -0.29 0.04
EPRS8 3.54 0.72 4 3.51 1.48 0.10 -0.32 0.04
MCSD1 3.60 0.60 4 3.58 0.00 0.07 -0.44 0.03
MCSD2 3.59 0.59 4 3.59 0.00 -0.06 -0.41 0.03
MCSD3 3.60 0.61 4 3.59 0.00 -0.06 -0.32 0.04
MCSD4 3.57 0.61 4 3.55 1.48 0.12 -0.41 0.04
MCSD5 3.60 0.59 4 3.59 0.00 0.03 -0.44 0.03
MCSD6 3.58 0.56 4 3.58 0.00 0.03 -0.78 0.03
MCSD7 3.54 0.61 4 3.52 1.48 0.23 -0.41 0.04
MCSD8 3.60 0.59 4 3.60 0.00 -0.07 -0.37 0.03
PEFR1 1.75 0.64 2 1.68 0.00 0.36 -0.35 0.04
PEFR2 1.78 0.64 2 1.72 0.00 0.39 -0.02 0.04
PEFR3 1.73 0.60 2 1.68 0.00 0.20 -0.60 0.03
PEFR4 1.80 0.64 2 1.75 0.00 0.35 0.02 0.04
PEFR5 1.76 0.67 2 1.69 0.00 0.39 -0.51 0.04
PEFR6 1.76 0.59 2 1.72 0.00 0.13 -0.51 0.03
PEFR7 1.78 0.64 2 1.72 0.00 0.38 -0.01 0.04
PEFR8 1.77 0.62 2 1.71 0.00 0.28 -0.24 0.04

The means of the most important safety-related constructs were obtained in

this study and displayed in Table 3. As the results suggest, the highest mean score
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is exhibited by the Management commitment to Safety and Development (MCSD),
with the approximate mean score being 3.6, indicating that the respondents are
relatively satisfied with the way the management supports the workplace safety
and sustainable development programs in the surveyed RMG factories.

On the same note, Emergency Preparedness and Response (EPR) also records
a relatively high average score (around 3.5), which shows that the majority of re-
spondents consider emergency procedures, including fire drills and response mech-
anisms, to be fairly instituted at their places of work. Training and Safety Compli-
ance (TSC) shows an almost similar mean value (approximately 3.4), implying
that the level of awareness and compliance with procedures of electric safety among
workers is moderate.

Conversely, electoral hazards identification is Electric Hazard Identification (EHI)
and Maintenance and Inspection Practices (MIP) with rather low mean scores, ap-
proximately 3.23. Such a discovery suggests that, though there exist some simple
electrical safety management practices, there may still be a need for improvements
in hazard detection and regular electrical maintenance to increase overall perfor-
mance in safety.

It is important to note that the high level of Perceived Electrical Fire Risk (PEFR)
produces a low level of mean (about 1.7), and the respondent groups consider the
electrical fire risk to be not so high in the researched factories. This perception
should, however, be viewed with a sense of caution since low perceived risk does
not necessarily mean non-existence of risk of occurrence, especially in an indus-

trial setting where electrical networks are widely used.

5.4. Reliability Analysis

Table 4. Reliability analysis.

Construct Cronbach_Alpha
Electrical Hazard Identification (EHI) 0.933259159
Maintenance and Inspection Practices (MIP) 0.937098756
Training and Safety Compliance (TSC) 0.911677339
Emergency Preparedness and Response (EPR) 0.912867233
Management Commitment to Safety and Development (MCSD) 0.850366867
Perceived Electrical Fire Risk (PEFR) 0.890862307

Table 4 shows the reliability analysis of the most constructs used in this research.
Engagement of Cronbach’s alpha coefficient to determine the internal consistency
of the survey items was used to determine the reliability of the measurement con-
structs. Reliability analysis is done to ensure that the items that have been used to
measure each of the constructs are always a reliable measure of the underlying
construct and yield consistent measurements.

These findings show that there are high levels of reliability in all the constructs,
with Cronbach’s alpha ranging between 0.850 and 0.937, and this shows that the
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Table 5. Correlation matrix.

alpha value is far greater than 0.70, which is the recommended alpha value that
should be considered acceptable in terms of reliability. In particular, the level of
reliability of Electrical Hazard Identification (a = 0.933) and Maintenance and
Inspection Practices (a = 0.937) is the most significant and therefore represents
dense internal consistency of corresponding measurement items. On the same
note, Training and Safety Compliance (a = 0.912) and Emergency Preparedness
and Response (a = 0.913) are also remarkably high ceterois.

Moreover, the reliability levels of the constructs Management Commitment to
Safety and Development (a = 0.850) and Perceived Electrical Fire Risk (a = 0.891)
are much higher than the acceptable level, which proves the stability and con-
sistency of the measurement scales. These results show that the questionnaire
items are effective in representing the underlying constructs of electrical fire risk

management of RMG factories.

5.5. Correlation Analysis

EHI_mean MIP_mean TSC_mean EPR_mean MCSD_mean PEFR_mean
1 —0.8298313 —-0.010578 —-0.0552791 —0.1095846 0.6553284
—0.8298313 1 0.0069769 0.05267262 0.10849625 —0.6866783
—-0.010578 0.0069769 1 —-0.0295536 0.00154235 —0.183432
—-0.0552791 0.05267262 —0.0295536 1 —-0.0196317 —-0.1186318
—-0.1095846 0.10849625 0.00154235 -0.0196317 1 -0.1559707
0.6553284 —0.6866783 —0.183432 —-0.1186318 —-0.1559707 1

The Pearson correlation analysis was used to analyze the correlations between
the key constructs related to the electrical fire risk in RMG factories in Savar,
Bangladesh. They show that there are some major associations among the inde-
pendent variables and perceived electrical fire risk.

The results show Table 5, that Electrical Hazard Identification (EHI) has a strong
positive correlation with Perceived Electrical Fire Risk (PEFR) (r = 0.655). This
means that respondents who reported a higher level of observed or recognized
electrical hazard conditions also reported a higher level of perceived electrical fire
risk. Therefore, the positive association should be interpreted as evidence that vis-
ible or recognized electrical hazards increase workers’ perception of fire risk in
the factory.

Maintenance and Inspection Practices (MIP), on the contrary, show a close cor-
relation with perceived fire risk with an equal negative value of —0.687, which im-
plies that good maintenance and frequent electrical inspections have a significant
impact in diminishing the attitudes toward electrical fire hazard. This observation
highlights the relevance of preventative maintenance measures to eliminate pos-
sible fire hazards in garment manufacturing plantations.

Relationships between the constructs and perceived fire risk are weaker in other

constructs. There is a weak negative correlation between Training and Safety Com-
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Table 6. Multiple regression analysis.

pliance (TSC) and PEFR (r = —0.183), which implies that better safety training and
compliance practices might also help in diminishing perceived electrical risks of
fire, which is, however, not that significant. The same happens with Emergency
Preparedness and Response (EPR) (r = —0.119) and Management commitment to
safety and development (MCSD) (r = —0.156), which show weak negative corre-
lation with perceived fire risk.

Moreover, an inverse relation is found to be high between Electrical Hazard
Identification and Maintenance Practices (r = —0.830), hence the factories with
better maintenance practices are less likely to encounter any apparent electrical
hazards.

5.6. Multiple Regression Analysis

Variable Beta Std_Error t_value p_value
(Intercept) 3.31 0.40 8.13 1.18 ok
EHI_mean 0.20 0.05 3.71 0.00 ek
MIP_mean -0.32 0.05 -6.39 6.38 ot
TSC_mean -0.16 0.03 —4.54 8.00 *
EPR_mean -0.07 0.03 -2.19 0.02 *
MCSD_mean -0.09 0.04 -1.99 0.04 *

Signif. Codes: 0 ****0.001 *** 0.01 ** 0.05 ‘0.1 ** 1.

Table 6 analyzes the reason why multiple linear regression analysis was done
to investigate the effects of electrical safety-related factors on the Perceived Elec-
trical Fire Risk (PEFR) in RMG factories in Savar, Bangladesh. As independent
variables, the model factors consisted of Electrical Hazard Identification (EHI),
Maintenance and Inspection Practices (MIP), Training and Safety Compliance
(TSC), Emergency Preparedness and Response (EPR), and Management Commit-
ment to Safety and Development (MCSD).

Regression findings reveal that several predictors significantly affect perceived
electrical fire risk. Electrical Hazard Identification (EHI) has a positive and statis-
tically significant effect on perceived fire risk (5= 0.204, t = 3.715, p < 0.001). This
finding indicates that when respondents observe or recognize more unsafe elec-
trical conditions in the workplace, their perceived level of electrical fire risk in-
creases. Therefore, the positive coefficient does not mean that better safety detec-
tion increases fire risk. Rather, it means that the presence or recognition of elec-
trical hazard conditions is associated with a higher perception of fire risk.

Conversely, the Maintenance and Inspection Practices (MIP) have a significant
negative association with perceived fire risk (8= —0.325, t = —6.393, p = 0.001),
which shows that recommended maintenance and regularity of electrical inspec-
tion are significantly associated with the reduction of the perceived electrical fire
risk. Maintenance practices, among other predictors, seem to have the most im-

pact in reducing the fire risk perceptions.
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In the same way, Training and Safety Compliance(TSC) also exhibits the nega-
tive effect on perceived fire risk (8= —0.163, t = —4.546, p = 0.001), meaning that
increased safety compliance and awareness in relation to electrical safety policy
leads to a reduced level of risk of fire in the workplace.

Moreover, there is a negative correlation between Emergency Preparedness and
Response (EPR) and perceived fire risk (f= —0.075, t = —2.195, p = 0.029), which
means that with better emergency preparedness systems, including fire drills and
fire response mechanisms, the perceived fire risk can be lowered.

Lastly, it is also established that the Management Committee for Safety and De-
velopment (MCSD) has a statistically significant negative correlation with the per-
ceived risk of fire (f = —0.090, t = —1.991, p = 0.047), meaning that the stronger
the managers embrace workplace safety and sustainable development, the lower
the perceived fire risk in the manufacturing sites of RMG.

On the whole, the findings of the regression point to the significance of preven-
tive maintenance measures, safety education, the readiness of emergency responses,
and the interest of the management in minimizing the risk of electrical fire in
garment factories. Meanwhile, the fact that hazard identification and perception
of fire risks are positively correlated indicates that active hazard detection and re-

duction measures have to be taken.

5.7. Relationship between Electrical Hazards and Fire Risk

Relationship between Electrical Hazards and Fire Risk

Perceived Fire Risk

R

Electrical Hazard ldentification

Figure 2. Relationship between electrical hazard identification and perceived electrical fire risk.
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Table 7. Regression model summary.

Figure 2 shows the relationship between Electrical Hazard Identification (EHI)
and Perceived Electrical Fire Risk (PEFR) in the surveyed RMG factories. The up-
ward regression line indicates a positive association between the two variables.
This means that respondents who reported higher levels of observed or recognized
electrical hazard conditions also perceived higher levels of electrical fire risk.

This finding supports the regression result, where EHI showed a positive and
statistically significant effect on PEFR. The result should be interpreted carefully.
In this study, EHI represents the recognition or presence of unsafe electrical con-
ditions, such as exposed wiring, circuit overloading, damaged electrical equip-
ment, or poor electrical installation. Therefore, higher EHI scores indicate higher
observed hazard conditions, which logically increase the perceived risk of electri-

cal fire.

5.8. Model Validation and Significance Testing

Model Statistic Value
R? 0.540
Adjusted R? 0.532
Overall F-test F(5,294) = 68.984
Model p-value p <0.001
Residual Mean Square 0.106
Table 8. Model validation and significance testing.

Source Df Sum Sq Mean Sq F value Pr (>F)
EHI_mean 1 29.0548661 29.0548661 274.387598 5.4737E-44
MIP_mean 1 4.43475802 4.43475802 41.8808539 4.0509E-10
TSC_mean 1 2.12764967 2.12764967 20.0930433 1.0582E-05
EPR_mean 1 0.48648987 0.48648987 4.5943005 0.03289883

MCSD_mean 1 0.41977195 0.41977195 3.96423157 0.04740208
Residuals 294 31.1316207 0.10588987

The regression model summary in Table 7 shows that the model has strong
explanatory power. The R? value was 0.540, indicating that 54.0% of the variance
in perceived electrical fire risk was explained by the five independent variables.
The adjusted R? value was 0.532, showing that the model remained stable after
adjusting for the number of predictors. The overall model was statistically signif-
icant, F(5, 294) = 68.984, p < 0.001. This confirms that Electrical Hazard Identifi-
cation, Maintenance and Inspection Practices, Training and Safety Compliance,
Emergency Preparedness and Response, and Management Commitment to Safety
and Development jointly explain a significant proportion of perceived electrical
fire risk among respondents.

In order to determine the general importance of the regression model, a test
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known as the Analysis of Variance (ANOVA) test was performed. ANOVA out-
comes support the fact that the regression model is statistically significant and can
be used to explain the difference in the perceived electrical fire risk in the sampled
RMG factories.

Table 8 shows that the findings reveal that Electrical Hazard Identification (EHI)
has the greatest value of explanatory power to the model (F = 274.39, p < 0.001),
which means that the existence and recognition of electrical hazards are a signifi-
cant factor that causes perceived fire risk in the industrial workplace. Likewise,
the Maintenance and Inspection Practices (MIP) also illustrate a very high level of
importance (F = 41.88, p < 0.001) of preventive maintenance and planned, sys-
tematic electrical inspections on reducing the risks of fires.

Moreover, it is evident that Training and Safety Compliance (TSC) plays a ma-
jor role in the model (F = 20.09, p < 0.001), which implies that the level of aware-
ness of employees and compliance with electrical safety practices are significant
in the perceived fire hazards. There is also a statistically significant contribution
of Emergency Preparedness and Response (EPR), F = 4.59, p = 0.033, which im-
plies that well-developed emergency response mechanisms are supportive of the
improvement of workplace safety.

Additionally, Management Dedication to Safety and Development (MCSD)
shows a statistically significant effect (F = 3.96, p = 0.047), indicating the relevance
of managerial commitment and organizational culture focused on safety in mini-
mizing fire risk in garment manufacturing facilities.

The model variance that is not explained (Mean square = 0.106) suggests that
the unexplained variation in perceived electrical fire risk is rather low. In general,
the findings of the ANOVA test support the statement that the regression model
is able to explain the differences in the perception of the electrical fire risk among
the employees working in the RMG factories in Savar, Bangladesh.

5.9. Model Validation and Multicollinearity Test

Table 9. Model validation and multicollinearity test.

Variable VIF
EHI_mean 3.2172899 Acceptable
MIP_mean 3.21530443 Acceptable
TSC_mean 1.00103233 Excellent
EPR_mean 1.00482147 Excellent
MCSD_mean 1.01387085 Excellent

Variance Inflation Factor (VIF) was used to check multicollinearity diagnostics,
to further prove the regression model. Multicollinearity occurs when the inde-
pendent variables have a high correlation rate among themselves, thus distorting
the regression estimates and, in turn, compromising the model.

The VIF analysis results shown in Table 9 reveal that all the predictor variables
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are within acceptable levels. In particular, there is moderate though satisfactory
multicollinearity in Electrical Hazard Identification (VIF = 3.217) and Mainte-
nance and Inspection Practices (VIF = 3.215). In the meantime, Training and
Safety Compliance (VIF = 1.001), Emergency Preparedness and Response (VIF =
1.005), and Management Commitment to Safety and Development (VIF = 1.014)
demonstrate a very low VIF, which means that all these variables are very inde-
pendent factors.

As far as generally accepted statistical rules, a VIF number below 5 shows that
the issue of multicollinearity is not a grave factor. Thus, the findings support the
fact that the independent variables included in the regression model are not prob-
lematic with multicollinearity, and regression coefficients could be interpreted

without any doubt.

6. Conclusions

This paper conducted an evaluation of the electrical fire hazards at Ready-Made
Garment (RMG) factories within Savar, Bangladesh, and specifically focused on
determining the critical issues that contributed to the awareness of the fire hazards
and the safety management measures. The results include useful information about
the role of electrical hazards, maintenance practice, safety training, emergency
preparedness, and management commitment in general regarding the fire hazard
situation in the industrial manufacturing settings.

The findings reveal that electrical hazard recognition is a vital factor in creating
perceived fire risk, and it is reasonable to argue that the availability of electrical
hazards that can be observed enhances the awareness of workers toward the pos-
sibility of fire. On the other hand, which practices highlight the greatest negative
impact on fire risk perception, there is maintenance and inspection, which refers
to the significance of regular electrical inspections and proactive maintenance to
mitigate risks of possible fire. Equally, compliance with training and safety was
also found to greatly lower perceived fire risk, with the importance of the aware-
ness and adherence to safety procedures by the employees in enhancing the safety
of the workplace.

What is more, the preparedness and response systems towards emergencies
proved to assist in the reduction of the fire risk perception, meaning that properly
developed emergency protocols, including fire training and response schemes, can
increase the trust of the workers in the ability of the factory under discussion to
handle fire-related events. The commitment of management in ensuring safety and
sustainable development also has a significant contribution, meaning that leader-

ship commitment can serve as a significant factor in minimizing fire risks.
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