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Abstracts: Manufacturing is a significant sector of the economy in many nations and is frequently regarded as 
an engine of economic expansion, particularly in developing nations. Despite its importance, the metal sector 
is seen as unsafe due to frequent and high accident rates as well as worker health issues. Therefore, the primary 
goal of this research is to create a safety model with the goal of development in occupational safety and health 
in order to reduce workplace injuries, diseases, and deaths in the Akaki Basic Metal Industry. The hypothesized 
model was developed and tested on a sample 215 respondents who worked for production businesses. The 
Statistical Package for the Social Sciences (SPSS) version 23.0 was used to enter and analyze the acquired data, 
and the Analysis Moment of Structure (AMOS) version 21 software was used to build the model. Through the 
use of structural equation modeling (SEM) and confirmatory factor analysis (CFA), research models were 
examined and confirmed. A good-fit structural model (PCLOSE=0.001, Goodness of Fit Index=0.971, Root Mean 
Square Error of Approximation=0.121, Comparative Fit Index=0.986 and TLI =0.906) indicated that Safety 
culture, safety police and safety climate constructs direct influence on firm productivity. The new structural 
model can be used to provide better understanding of the links between firm productivity indicators and 
contributing components, and make stronger recommendations for effective intervention in construction 
projects 

Keywords: OSH management system; employee productivity; structural equation modeling 
 

1. Introduction and Background of the study 

1.1. Introduction 

Occupational safety and health (OSH) is a multidisciplinary field that focuses on ensuring the 
safety, health, and well-being of those who work or are employed. Health refers to the mental and 
physical well-being of all people at work, including employees, contractors, and visitors, as well as 
their protection from harm in the form of injury or disease [1].Workplace safety is becoming a global 
problem in the business world's competitiveness. Globalization and industrialization have resulted 
in increased societal economic development in today's manufacturing industry [2].Every worker has 
the fundamental right to work in a safe and healthy environment. It is critical to provide both the 
community and employees with safe and healthy practices. Workplace safety and health practices 
may help to reduce the likelihood of an accident occurring [3]. According to a study conducted by 
[4], workplace safety and health improvement and development cannot be achieved by a single 
researcher, but rather by all members of the organization, government, in collaboration with 
universities, research and development institutions, or top management commitment. 

1.2. Problem Statement 

According to the International Labor Organization (ILO), roughly 125 million workers are 
victims of workplace accidents and diseases each year. Approximately 220,000 workers die and an 
additional 10 million are seriously injured as a result of their work. The Third World is the hardest 
affected, with nearly 75% of the global workforce employed in Third World countries [5] .The annual 
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and two-week prevalence rates of work-related injuries were respectively 335 and 120 per 1000 
exposed workers .Of the total work-related injuries, 114 (35.5%) and 208 (32.4%) occurred among 
small- and medium-scale industrial workers, respectively [6] .The prevalence of injury among 
workers engaged in operations in two metal factories was 333 per 1000 per year [7].Moreover, it is 
evident that the Ministry of Labor and Social Affair (MOLSA, 2016) in Ethiopia, reported that out of 
14,914 organizations, 25,812 employees encountered permanent disability and temporal disability or 
death [8].Though, the ILO estimates that four per cent (1.2 trillion dollars) of global Gross Domestic 
Product (GDP) is lost due to Occupational Accidents and Disease (OAD) .The ILO updates these 
estimates at intervals, and the updates indicate an increase of accidents and ill health. In Africa, 
including Ethiopia, the rates of industrial and occupational injury-related deaths and disabilities are 
on the rise [9]. 

As we know that, Occupational injury may result in physical disability, material damage, loss 
of life and termination of work that will be a big financial loss. Five years clinical accident report data 
shown that the number of occupation injury is very seriousness. The company supervisor said that 
after 2009 E.C number of employees work in the company was decrees. Also he said that the country 
situation like currency of the county increase the frequency of row material getting decrease,   
because of these reason the activity of work in the company decrease, but still now the occupation 
accident recorded large number. The accident report data also shown that small injury rate up to 
large injury rate occurs in the case company .Because of medical certificate employee also absents in 
the working days.  

Table 1. And Figure 1. shows as in a year of 2009 the number of working hours and the number 
of accident/injuries was recorded 2336 and 125 respectively. Based on this in one hour 0.0535 accident/ 
injury were occurred in the case company. In 2010 also the number of working hours and the number 
of accident/injuries was recorded 1752 and 80 respectively. Based on this assumption   in one hour 
0.0457 accident/ injury were occurred the working area of case company .In 2011 and 2012 0.0297 and 
0.0338 accident/ injury were recorded in one hour respectively. And the last one 2013 in one hour 
0.0210 accident/injury occurred in Akaki Basic Metal Industry. 

Table 1. Clinical accident report. 

Year 

Number of accident/ 

injury Number of hrs.  

Number of 

injuries per hr. 

2009 125 2336 0.05351027 

2010 80 1752 0.0456621 

2011 39 1226.4 0.02968037 

2012 41 1214.136 0.03376887 

2013 20 970.9 0.02059944 
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Figure 1. chart of accident/ injury per year . 

1.3. Research Objective 

The primary goal of this research is to create a safety model with the goal of development in 
occupational safety and health in order to reduce workplace injuries, diseases, and deaths in the case 
firm.  

2. LITERATURE REVIEW 

2.1. Occupational safety and health practices (OSHP) 

Occupational Safety and Health Practices (OSHP) are the strategies, policies, actions, and 
procedures that an organization might use to ensure the safety of its workers. Many safety related 
components are included in OSHP. They are: management commitment, safety training, workers' 
involvement, safety rules and procedures, and safety promotion policies. [11] Also said that 
occupational safety and health practices include elements such as safety culture, employee attitude, 
employer involvement, leadership style, and safety and health training. Nowadays, safety and health 
practices become more important to all industry especially in manufacturing industry [11]. Study 
show that Director of Reflection India stated that the application of OSHP in the factory can help to 
improve the morale of the staff and reduce the absenteeism. Indirectly it maximizes performance and 
productivity of the company because the rate of accidents also reduces when safety program and 
practices are applied. In addition, when the rates of accidents reduce the cost of running a business 
such as health care and insurance cost also decrease, the company does not need to spend huge sum 
of money on compensations for workers. It increases the performance of the organization. 

2.2. Types of Hazard in the Manufacturing Industry 

The nature of worker exposure to workplace dangers is determined by the type of employment 
The increased number of physical, chemical, biological, and psychological stressors linked with 
working activities in Ghana can be blamed for the high rate of injury [12]. Says that various 
occupational health and safety hazards which give rise to occupational injuries, diseases, disabilities 
or death through work. This occupational health and safety hazards are classified in to six:- 

1) physical Hazards 

Physical hazards, which can adversely affect health, include noise, vibration, ionizing and non-
ionizing radiation, heat and other unhealthy microclimatic conditions. Between 10 and 30% of the 
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workforce in industrialized countries and up to 80% in developing and newly industrialized 
countries are exposed to a variety of these potential hazards. 

2) Mechanical Hazards  

Mechanical factors include unshielded machinery, unsafe structures at the workplace and 
dangerous unprotected tools are among the most prevalent hazards in both industrialized and 
developing countries. They affect the health of a high proportion of the workforce. 

3) Chemical Hazards 

These arises from excessive air borne concentrations of Chemical dust, Mists, Fumes, Liquids, 
Vapors ,Gases , dust 

4) Biological Hazards  

Many biological agents such as viruses, bacteria, parasites, fungi, mold   and organic dusts 
have been found to occur in occupational exposures. In the industrialized countries around 15 % of 
workers may be at risk of viral or bacterial infection, allergies and respiratory diseases. In many 
developing countries the number one exposure is biological agents. 

5) Ergonomic Hazards 

Examples include excessively poorly designed tools, work environments, or work routines. 
Accidents or illnesses in the workplace can be caused by improper lifting or reaching, poor vision, or 
repeated motions in an awkward position. Heavy physical workloads or un ergonomic working 
situations, such as lifting and moving heavy things or repetitive manual tasks, may be experienced 
by 10% to 30% of the workforce in developed countries and 50% to 70% of the workforce in 
underdeveloped countries. In general, ergonomics concerns the interaction of humans with extra 
environmental factors such as heat, light, sound, airborne pollutants, and all work-related 
instruments and equipment. 

6) Psychosocial hazards  

Up to 50% of all workers in industrial countries judge their work to be “mentally heavy”. 
Psychological stress caused by time pressure, hectic work, and risk of unemployment has become 
more prevalent during the past decade. Other factors that may have adverse psychological effects 
include jobs with heavy responsibility for human or economic concerns, monotonous work or work 
that requires constant concentration. 

2.3. Relationship between OSH and employee productivity 

According to [14],the health and safety of all employees is intimately linked to the company's 
productivity in all workplaces. Reduced absenteeism is the key productivity benefit of occupational 
health and safety. Employee performance is influenced by job happiness. Employees' mental and 
physical health can be maintained through occupational health with a good psychosocial state. 
Productivity improvement is a major concern in today's businesses. In the literature of organizational 
behavior and human resource development, productivity via work performance is a well-explored 
[15]. The employees' perspective is crucial when it comes to safety issues. They added that due to 
disruptions in production processes, damage to manufacturing equipment, and a bad influence on 
the company's reputation, industrial accidents not only harm human capital but also cause financial 
losses. If a safety performance measurement system is developed to comprehend the cost of illness 
and injury, organizations can employ a cost-benefit ratio as a fundamental tool of economic 
assessment. Businesses must also analyze non-economic factors like cultural traits and any current 
management structures when considering workplace safety [16] . 

2.4. Factors that affect Occupational Safety and Health Practices 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 4 August 2023                   doi:10.20944/preprints202308.0401.v1

https://doi.org/10.20944/preprints202308.0401.v1


 5 

 

Numerous factors have an impact on workplace safety and health practices. The lack of 
management commitment, safety performance, safety climate, hazard management, safety culture 
and safety and health training are all contributing factors to the ineffective application of safety 
standards and procedures. Occupation Safety Management Systems(safety planning, safety policy, 
safety promotion, safety communication and awareness, safety training and safety control, 
monitoring and review) are built in tools used by businesses to manage hazards that could endanger 
the health and safety of their employees while also making sure that they can easily comply with all 
applicable legal requirements [17] .  

3. RESEARCH METHODS 

Through the use of firm documents, open end questionnaires, interviews and observation were 
used for primary data collected. Data are collect total around 220 workers and respondent are selected 
randomly .Both quantitative and qualitative data analysis methods used for the analysis. Based on 
the data acquired throughout the literature study, questions are emerging.  5-point Likert-type scale 
(from 1 = strongly disagree to 5 = strongly agree) was used to collect the employees’ opinions about 
the statements listed in the questionnaire .For a sample of 871 respondents within different 
production activities, structural. The majority of the variables affecting occupational safety and health 
in the metal manufacturing industry have been compiled in the questionnaire from various types of 
literature,[19], [20][21] ).SPSS and AMOS are used to examine the data from the questionnaire 
component and descriptive statistical tools were used to quantitative data analysis Research models, 
evaluation like the one created for the proposed study, are analyzed and validated through the use 
of structural equation modeling (SEM) and confirmatory factor analysis (CFA). 

3.1. Research Hypotheses  

As seen in Figure 2: a series of hypotheses (H1 to H21) relating the components of the research 
model were put out. 

As seen in Figure 2: a series of hypotheses (H1 to H21) relating the components of the research 
model were put out. The twelve components that connect the twenty one fundamentally theorized 
relationships make up the safety performance and firm Productivity Model. 

 

Figure 2. Conceptual Firm productivity model. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 4 August 2023                   doi:10.20944/preprints202308.0401.v1

https://doi.org/10.20944/preprints202308.0401.v1


 6 

 

 Reliability Analysis 

Calculating the coefficient alpha yields information about the scale's dependability. Alpha is 
better when it is above 0.70. Cronbach's alpha is a reliable coefficient that shows how closely related 
the correlations are between a set of elements. Additionally, dependability lower than 0.60 is 
regarded as a weak model error [22]. The total of all OSH dimensions have a Cronbach's alpha of 
0.956. It can conclude that all of the items in the questionnaire were consistent in measuring all of the 
dimensions. 

Table 2. Over all Reliability Statistics. 

Cronbach's 
Alpha N of Items 

0.956 70 

4. Data Analysis  

4.1. Factors that affect Occupational Safety and Health Practices 

Safety leadership: More than 65% of workers disagree with the safety leadership's response, 
10% are neutral, and the remaining 25% are in agreement. Since the answers to all of the 
aforementioned questions indicate that the organization has a significant talent gap in the position of 
safety leadership, the company must be bridging this gap. According to a response from Safety 
Performance, 20% of employees are neutral, 10% are in agreement, and more than 70% disagree. Since 
the answers to the aforementioned questions all indicate that there is a significant gap in the 
company's performance in the area of safety, this gap must be filled by the company. More than 50% 
of workers disagree with Safety Climate's response, 15% are indifferent, and 35% are in agreement. 
Since the answers to the aforementioned questions all indicate that there is a significant gap in the 
company's performance in the area of safety, this gap must be filled by the company .The Hazard 
Management reaction is opposed by more than 71% of the workforce; 10% are indifferent, and 19% 
are in agreement. The must be filling this talent gap since the responses to all of the aforementioned 
questions show that there is a substantial shortage of qualified candidates for the position of safety 
leadership. According to Safety Planning's response, more than 50% of employees disapprove, 30% 
are ambivalent, and 20% are in agreement. Since the answers to the aforementioned questions all 
indicate that there is a significant gap in the company's performance in the area of safety, this gap 
must be filled by the company. When the Safety Policy reacts, more than 50% of the workforce 
disagrees, 30% are neutral, and 20% are in agreement. Since the answers to the aforementioned 
questions all indicate that there is a significant gap in the company's performance in the area of safety, 
this gap must be filled by the company. A majority of workers—more than 52%—disagree with the 
safety promotion response, while 18% are neutral and 30% concur. The business must be filling this 
talent gap since the responses to all of the aforementioned questions show that there is a substantial 
shortage of qualified candidates for the position of safety leadership. In response to Safety Training, 
more than 68% of workers disapprove, 14% are neutral, and the remaining 18% agree. Since the 
answers to the aforementioned questions all indicate that there is a significant gap in the company's 
performance in the area of safety, this gap must be filled by the company. In response to Internal 
Communication and Awareness, more than 50% of employees disapprove, 24% are neutral, and 26% 
are in agreement. The business must be filling this talent gap since the responses to all of the 
aforementioned questions show that there is a substantial shortage of qualified candidates for the 
position of safety leadership. More than 50% of workers disagree with the safety culture's response, 
10% are neutral, and the remaining 40% are in agreement. Since the answers to the aforementioned 
questions all indicate that there is a significant gap in the company's performance in the area of safety, 
this gap must be filled by the company. The firm's productivity reaction is opposed by more than 
30% of employees, while 24% are neutral and 46% are in agreement. The business must be filling this 
talent gap since the responses to all of the aforementioned questions show that there is a substantial 
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shortage of qualified candidates for the position of safety leadership. More than 55% of employees 
disagree, 10% are neutral, and 35% agree with the Control, monitoring, and Review responses. Since 
the answers to the aforementioned questions all indicate that there is a significant gap in the 
company's performance in the area of safety, this gap must be filled by the company. 

4.2. Confirmatory Factor Analysis (Measurement model) 

Confirmatory factor analysis (CFA) is a tool that determines if the data matches a specific 
proposed model or not and is used to validate or refute the measurement hypothesis. These 
techniques were employed in the current study to evaluate concept validity [18]. Confirmatory factor 
analysis (CFA) frequently uses a measurement model, and researchers must adhere to the rule that 
the factor loading for an item must be 0.50 or greater [23]. To evaluate the relevance of postulated 
linkages, a structural model is developed. Convergent and discriminant validity are both necessary 
to establish construct validity [18].   

4.3. Convergent validity (average variation extracted) 

The difference between the degree of variation collected by a construct and the level caused by 
measurement error is known as the average variation extracted (AVE). Values above 0.7 are regarded 
as being extremely good, while a level of.50 is deemed adequate [18]. 

The calculation result of Average Variance Extracted (AVE) for the different constructs in the 
study exceeded the required criteria of 0 .5. 

 𝑨𝑽𝑬 ൌ 𝑺𝒖𝒎 𝒐𝒇 𝑺𝒕𝒂𝒏𝒅𝒂𝒓𝒅𝒊𝒛𝒆𝒅 𝑳𝒐𝒂𝒅𝒏𝒊𝒏𝒈 𝑺𝒒𝒖𝒂𝒓𝒆𝑺𝒖𝒎 𝒐𝒇 𝑺𝒕𝒂𝒏𝒅𝒂𝒓𝒅𝒊𝒛𝒆𝒅 𝑳𝒐𝒂𝒅𝒏𝒊𝒏𝒈 𝑺𝒒𝒖𝒂𝒓𝒆 ൅𝒎𝒆𝒂𝒔𝒖𝒓𝒆𝒎𝒆𝒏𝒕 𝒆𝒓𝒓𝒐𝒓 

 𝑴𝒆𝒂𝒔𝒖𝒓𝒆𝒎𝒆𝒏𝒕 𝒆𝒓𝒓𝒐𝒓 ൌ 𝟏 െ ሺ𝑺𝒕𝒂𝒏𝒅𝒂𝒓𝒅𝒊𝒛𝒆𝒅 𝑳𝒐𝒂𝒅𝒊𝒏𝒈ሻ𝟐 

Figure 3. Average Variance Extracted (AVE). 

4.4. Composite Reliability 

The results of the confirmatory factor analysis (CFA) of the improved structural model are used 
to compute composite reliability. The following formula is used to determine composite reliability 
(Omar, 2013). 
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For composite reliability, a statistic of 0.70 is the lowest acceptable value. Study demonstrates 
that the composite reliability for the various constructs in the investigation was higher than the 
necessary threshold of 0.7.          

4.5. Discriminant validity  

The degree to which the constructs in the study differ from one another is referred to as 
discriminant validity (Straub et al., 2004). The degree to which latent variable a discriminates against 
other latent variables (such as B, C, and D) is known as discriminant validity [18]. Two metrics have 
been used to assess discriminant validity: the square root of AVE and the correlation of latent 
constructs. To ensure that a measurement model is valid, its correlation values for each construct 
must be lower than the square root of AVE  [23].   

          

Figure 4. Discriminant Validity. 
4.6. Structural model and result 

Based on the   Table 3 the fit indices are summarized below, while the structural model is 
depicted in Figure 3. Overall, the model showed an acceptable level of fit: (ChiSq or CMIN/DF = 4.132, 
RMR=0.019, GFI=0.971, TLI=0.906, CFI = 0.986, RMSEA = 0.121 and PCLOSE=0.001).  

Table 3. Discriminant Validity. 

  SP LD SC HZ PL PO PR TR CA CR SCU FP 
SP 0.709                       
LD 0.68 0.709                     
SC 0.631 .615** 0.750                   
HZ 0.559 .657** .741** 0.708                 
PL 0.568 .670** .679** .784** 0.722               
PO 0.631 .662** .695** .737** .791** 0.713             
PR 0.538 .570** .649** .684** .764** .752** 0.856           
TR 0.490 .528** .601** .684** .769** .774** .748** 0.712         
CA 0.508 .541** .605** .697** .756** .706** .692** .731** 0.725       
CR 0.571 .576** .596** .659** .704** .712** .674** .704** .599** 0.787     
SCU 0.556 .489** .570** .579** .596** .646** .663** .687** .680** .674** 0.762   
FP 0.418 0.389 0.565 0.499 0.536 0.62 0.567 0.587 0.592 0.577 0.688 0.714 

In SEM, the hypothesized links between the various constructs in the research study are 
evaluated by designing and testing the structural model. The statistical analysis and results from the 
previous section showed that the research model had proven sufficient reliability and validity, and 
the model had been judged to have an acceptable fit in the chapter's previous section 

4.7. Hypotheses Testing 

Diverse statistics were examined in order to evaluate the structural model. These included 
examining model fit indices to determine whether the data matched the model and reviewing p 
values to determine which proposed relationships were validated. The unstandardized path 
coefficients were to be significant at the p 0.05 level in order to evaluate the postulated associations. 
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The findings from the proposed hypothesized relationships are summarized in the section that 
follows. 

According to the findings in Table 4, six out of eleven hypotheses were statistically supported. 
Results from each of the hypotheses are described below   

 H1: Safety leadership has direct impact on Safety performance 

Hypotheses (H1) seek to assess if Safety leadership has direct impact on Safety performance. The 
findings reveal that Safety leadership factor has direct impact on Safety performance (p = .001), thus 
supporting H1. 

 H2: Safety climate has direct impact on Firm Productivity 

Hypotheses (H2) seek to assess if Safety climate has direct impact on Firm Productivity. The 
findings reveal that Safety climate factor has direct impact on Firm Productivity (p = 0.001), thus 
supporting H2. 

 H3: Safety Hazard management has direct impact on Firm Productivity 

Hypotheses (H3) seek to assess if Safety Hazard management has direct impact on Firm 
Productivity. The findings reveal that Safety Hazard management factor does not have direct impact 
on Firm Productivity (p = 0.121), thus rejecting H3. 

 H4: Safety Planning has direct  impact on Firm Productivity  

Hypotheses (H4) seek to assess if Safety Planning has direct impact on Firm Productivity. The 
findings reveal that Safety Planning does not have direct impact on Firm Productivity (p = 0.885), 
thus rejecting H4. 

 H5: Safety policy has direct impact on Firm Productivity 

Hypotheses (H4) seek to assess if Safety policy has direct impact on Firm Productivity. The 
findings reveal that Safety policy factor has direct impact on Firm Productivity (p = 0.003), thus 
supporting H5. 

 H6: Safety promotion has direct impact on Safety performance 

Hypotheses (H6) seek to assess if Safety promotion has direct impact on Firm Productivity. The 
findings reveal that Safety promotion have direct impact on Safety performance (p = 0.0.23), thus 
supporting H6. 

 H7: Safety training has direct impact on Firm Productivity 

Hypotheses (H7) seek to assess if Safety training has direct impact on Firm Productivity. The 
findings reveal that Safety training factor does not have direct impact on Firm Productivity (p = 0.825), 
thus rejecting H7. 

 H8: Safety communication and awareness has direct impact on Safety performance  

Hypotheses (H8) seek to assess if Safety communication and awareness has direct impact on 
Safety performance. The findings reveal that Safety communication and awareness does not have 
direct impact on Firm Productivity (p = 0.110), thus rejecting H8. 

 H9: Safety control, monitoring and review has direct impact on Firm Productivity 

Hypotheses (H9) seek to assess if Safety control, monitoring and review has direct impact on 
Firm Productivity. The findings reveal that Safety control, monitoring and   review does not have 
direct impact on Firm Productivity (p = 0.206), thus rejecting H9. 

 H10: Safety culture has direct impact on Firm Productivity 
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Hypotheses (H10) seek to assess if Safety culture has direct impact on Firm Productivity. The 
findings reveal that Safety culture factor has direct impact on Firm Productivity (p = 0.001), thus 
supporting H10. 

 H11: Safety performance has direct impact on Firm Productivity 

Hypotheses (H11) seek to assess if Safety performance has a significant impact on Firm 
Productivity. The findings reveal that Safety performance has direct impact on Firm Productivity (p 
= 0.011), thus supporting H11. 

Table 4. The Structural Model Results Hypotheses. 

`   Estimate S.E. C.R. P Result 

SP LD 0.496 0.057 8.722 *** Accepted 

SP PR 0.133 0.059 2.274 0.023 Accepted 

SP CA 0.095 0.059 1.599 0.11 Rejected 

FP SP -0.196 0.077 -2.548 0.011 Accepted 

FP PO 0.314 0.105 2.993 0.003 Accepted 

FP HZ -0.168 0.108 -1.552 0.121 Rejected 

FP TR 0.021 0.097 0.221 0.825 Rejected 

FP SCU 0.582 0.087 6.704 *** Accepted 

FP CR 0.111 0.088 1.266 0.206 Rejected 

FP SC 0.308 0.092 3.338 *** Accepted 

FP PL -0.015 0.106 -0.144 0.885 Rejected 
*<0.05,   **<0.01 and ***<0.0. 
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Figure 5. The Structural Model Result. 

 

Figure 6. The Final Structural Model Result. 

5. DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS 

 Research question one  

The first research question was, "What are the different kinds of risks, accidents, and injuries 
occurring in the metal industry?" In order to answer the first research question, secondary data were 
surveyed. The metal manufacturing business experienced greater issues than other types of 
industries, according to Shikdar & Sawaqed (2003). A significant public health concern is the high 
prevalence of occupational injuries in the metal fabrication industry. Eyes, fingers, ankles, and feet 
were mentioned, in addition to compression and crush occurrences (Gulhan et al., 2012). According 
to a study by Miwano et al., (2018) the category of chemical and biological risks has the highest 
exposure rate, followed by the category of physical hazards. The study's findings showed that 
psychosocial and ergonomic dangers had lower percentages .In the section on literature reviews, this 
subject is more succinctly covered and answered 

 Research question two 

Research Question Two asked, “What are the factors that affect Occupational Safety and Health 
Practices at Akaki basic metal industry?” 

Factors that affect Occupational Safety and Health Practices at Akaki basic metal industry are as 
follow. 

This study discovered a strong positive relationship between safety leadership and safety 
performance. According to Kheni's (2008) research, when management places a high priority on 
workplace health and safety, employees understand that the employer values their lives. As a result, 
people work more safely and strive to act more safely at work. The study also demonstrates that 
employees are more willing to contribute to workplace health and safety when they feel free to 
discuss issues or suggestions for improvements in workplace safety with management or 
supervisors. Additionally, staff members are more likely to act safely when asked about safety at 
sessions about workplace safety and health. To ensure the efficient and successful administration of 
workplace health and safety, good leadership is required. These leaders' traits include tenacity, a 
desire to see health and safety improve, a willingness to collaborate with others to promote health 
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and safety, and an understanding that good health and safety result from others' cooperation and 

efforts. This indicates that effective leadership enhances workplace performance in terms of 
occupational safety and health. Previous studies have noted the significance of safety leadership on 
employee safety performance 

 Research Question three 

Research Question four asked, “What Industrial Occupational Safety and Health Model is 
Appropriate for Akaki Basic Metal Industry?”  The Akaki Basic Metal Industry's occupational safety 
and health model was created based on the principles of the preceding chapter, as evidenced by the 
structural model output. Based on the data gathered from the earlier analysis carried out in this 
research, this part has developed an OSH improvement model. The section has also sought to 
evaluate the relevance of each OSH element and the suggested model to the study's overall aims. 
Safety culture was the first component of the model element, which was intended to increase firm   
productivity. The adoption of a safety policy was the second measure taken to increase firm 
productivity. The safety climate, which aims to increase firm productivity, made up the third 
component of the model element. The final two components, safety promotion and safety leadership, 
were linked to safety performance in order to improve success factors, and firm productivity was 
linked to safety performance. Jilcha, (2020) discovered in earlier studies that the model for improving 
industrial workplace safety and health has good effects in the direction of sustainable development. 
The outcomes represent achievements in lowering work-related accidents, diseases, and costs as well 
as in creating long-lasting workplace safety and health management systems. Making the 
development of the OSH strategic plan, the team of steering committees, the allocation of funding 
and enforcement, the development of policy, and the establishment of management standards as the 
most important aspects for OSH improvements a priority 

 Research question four 

Research Question three asked, “To what extents do factors that affect firm productivity at the 
work place?” The investigation also revealed the magnitude of the factors influencing corporate 
productivity. The results reveal that there has been a significant impact, but that the beneficial 
influence on safety culture, safety laws, and the climate has outweighed the negative impact on firm 
productivity and safety performance. The magnitudes of the factor loading coefficients for the health 
and safety variables in the multiple regression models showed that this was the case. The results of 
the study showed that safety culture, safety police, and safety atmosphere all had levels of factors 
that affected company production that ranged from greater to lower factor loading coefficients. Safety 
performance increases by 0.519 for every increase in safety leadership and by 0.185 for every increase 
in safety promotion. According to this, safety promotion and leadership had a favorable impact on 
safety performance, but when safety performance increased, firm productivity decreased by 0.186, 
making safety performance a negative determinant of firm productivity. When safety culture 
increases by 1, firm productivity increases by 0.612, by 0.3 when safety police increases by 1, and by 
0.246 when safety climate increases by 1, indicating that safety culture, safety police, and safety 
climate were, respectively, the degree of factor loading coefficients for firm productivity. Employee 
productivity is impacted by the aforementioned variables. According to a prior study by [22], 
analyzing employee performance is crucial to understanding organizational performance. The ability 
of employees to work productively and boost the company's competitive edge is significantly 
influenced by organizational performance. 

5.1. Qualitative Result  

The following findings were presented in light of employee interviews, workplace observations, 
and an open-ended study question: Due to a lack of safety guards, industrial workers were exposed 
to heat and flying materials. Lack of personal protective equipment (PPE) and improper ventilation 
in the forging and surface treatment rooms Workers in the furnace area of the Founder work shop 
were exposed to smoke, and the majority of them didn't wear chemical masks or gauze to guard 
against dust and fire. Additionally, when workers were observed in several working areas, they were 
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found operating without PPE and only wearing overcoats. The safety signs that were posted were 
insufficient, and some of them were worn and hard to read.  For the employment of ray welding 
and cutting machines, there is no personal protective equipment (PPE) to shield the radiation from 
harming the fertility of both male and female workers in the fabrication work shop. Workers also 
complained that the company lacks an occupational safety and health department as a result; there 
is no responsible department to gather and record employee injury data from the company clinic; 
there is no department for safety planning; to offer training; to promote communication; to control; 
to monitor; to review; and to manage safety hazards in the workplace. The other employees 
complained that they were paid very little or had poor earnings from the company. Employees who 
are paid poor wages are not happy with their jobs.  there was an elevated risk of occupational injury 
in Ethiopia due to a lack of personal protective equipment, supervision, and training in occupational 
health and safety. According to the earlier study [2], it is impossible to expect a society to achieve its 
development goals without healthy workers, safe workplaces, and contented citizens. To put it 
another way, un well workers cannot perform at the levels of productivity and efficiency that are 
expected of them. According to the aforementioned respondents, there is a knowledge gap among 
firm employees regarding their level of comprehension of the components of the worker safety and 
health management system and their participation in it. Because of this, the model analysis's 
surprising conclusion was to exclude these factors. Therefore, it is suggested that the corporation and 
the local government officials who are responsible for the issue take corrective action. 

5.2. Conclusions  

The following conclusions were made based on the study findings of Occupational Safety and 
Health Model Development in Manufacturing in the Akaki Basic Metal Industry. To meet the general 
objective of the study, it has followed a well-structured research design. This study has also 
hypothesized and cross-validated the complex associations between indicators of twenty-one 
observed variables and latent factors in a developing region. A developed questionnaire was used to 
gather information (n = 215) on variables of interest from Akaki Basic Metal Industry. To test and 
validate the hypothesized model, CFA was conducted on both the calibration and validation using 
AMOS. The CFA results offered a perfect understanding of the causal relationship among various 
constructs. As the developed model achieved the desired GOF indices, construct reliability, and 
convergent and divergent validities. Construct dependability, convergent and divergent validities, 
and the requisite GOF indices were all obtained by the constructed model. 

The metal industry has a variety of accidents and injuries, including those to the eyes, fingers, 
ankles, and feet, as well as compression and crush. The metal industry is most exposed to physical 
dangers, followed by chemical and biological threats. According to the findings, safety leadership, 
climate, policy, promotion, culture, performance, and firm productivity are the elements that have 
an impact on occupational safety and health practices at Akaki Basic Metal Industry. In the analysis, 
these variables have a strong association and are significant. The other factors, including safety 
hazard management, safety communication and awareness, safety control, monitoring and review, 
safety planning, and safety training, did not significantly affect the results. Those variables do not, 
according to our findings, influence occupational safety and health practices at Akaka’s basic metal 
business. According to the qualitative discussion in the previous chapter, the case company did not 
have an occupational safety and health department, and the majority of respondents gave the 
answers 1 and 2 (strongly disagree and disagree), which suggests that those variables were not 
important. However, they are crucial to the practice of occupational safety and health. However, by 
integrating occupational safety and health in the workplace, the organization enhances these factors. 
The findings of this study suggest that safety leadership and safety promotion are, respectively, the 
most critical elements that influence safety performance. In order to decrease workplace accidents 
and injuries and enhance employee performance and firm productivity, safety culture, safety police, 
and safety climate evaluation are also significant critical variables that influence firm productivity. 
The Akaki Basic Metal Industry's best model is identified by a previous finding. The model variables 
employed to enhance the state of firm   productivity were safety culture, safety policy, and safety 
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climate. In order to enhance safety performance, the final two components safety promotion and 
safety leadership were combined. However, safety performance has a negative correlation with firm 
production. 

The involvement of metal employees in workplace safety and health increases their performance 
in terms of safety, which is one of this study's significant contributions. Additionally, unless 
management is strongly committed to workplace safety, safety procedures and rules will not be 
effective on their own. As a result, how the company facilitates a safety climate and safety culture at 
work has a big impact on how people behave when it comes to safety. Employees will be more eager 
to abide by safety rules if they believe that administrative personnel are concerned about their OHS. 
A program for workplace safety and health has also been established and put into place. However, if 
employers and employees do not carry out their respective obligations, a successful occupational 
health and safety program cannot exist. 

5.3. RECOMMENDATIONS  

Given the results of the study and the conclusions presented above, the following advice is 
provided 

 Management must implement occupational safety and health in order to enhance the 

management of occupational safety and health and other elements that lower workplace 

accidents and injuries. 

The management of Akaki Basic Metal Industry should organize and hold routine workshops, 

seminars, and refresher trainings on workplace health and safety, monitor health and safety 

concerns, release safety-related documents, and take numerous other actions to instill a sense of 

safety awareness in workers. Certain accidents might have been avoided if workers had been 

properly supervised while doing their duties at the job. The management must inform other 

employers about risks and hazards. 

 In order to prevent radiation from harming both male and female employees' fertility, the 

management supplies personal protective equipment for new employees as well as the use of 

ray welding and cutting machine processes. A regular monitoring team should be established 

by management to ensure that workers are donning the provided protective gear before 

performing their duties, strictly adhering to the safety precautions put in place to prevent 

accidents, and establishing internal rules and regulations governing working conditions. 

 The safety of the workplace can be substantially improved if employees are aware that 

management and they are both responsible for safety and health procedures. Facilities and 

systems for the workplace should be adequate, secure, and free from health risks, and 

management should provide and maintain them. 

 Additionally, the government needs to put in place monitoring teams that will visit firms on a 

regular basis to see if they are adhering to the rules outlined in the nation's labor proclamation. 

Akaki Basic Metal Industry would be more effective in terms of program evaluation and 

improvement if it conducted a formal annual review of the workers' safety and health 

management program and modified the program as necessary to address flaws. 

5.4. Limitation of the study and directions for future research  

This research has certain limitations there are: First, employee behavior, employee satisfaction 
and employee income are highly influence in employees productivity also affect firm productivity 
but this study are not include this factors. Secondly, this study only focused on the Akaki Basic Metal 
Industry, the results may differ from other industries in Ethiopia or other countries. Finally the 
researcher used open end questionnaire and observation method among many survey data collection 
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techniques. Based on the research question Amos needs more than 200 research questions to analyze 
data. But   this study used only 215 research questions so that, the data that were collected might 
not large enough. 

The researcher proposes further research to be conducted on organizational safety and health of 
firm productivity of Akaki Basic Metal Industry to come up with additional measured variable like 
employee behavior, employee income  and employee satisfaction ,therefore future researcher could 

conduct his/her research based on this gap. The study may be future research extend to other metal 
factories in the other regions of Ethiopia or another country. It is possible that this may mean testing 
the model using sample populations drawn from beyond the Akaki Basic Metal Industry 
(>215questions). 
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