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Abstract:  
Objective: The main aim of this study was to know the impact of the cement industry on health, safety, and 

environment by knowing whether the cement manufacturing industry provides a safe environment for work and 

the extent to which occupational security and safety standards are applied to protect both the human element and 

the environment. 

Methods: The study was conducted as a case in one cement factory in 2022. The data was collected using 

predesigned self-administrated questionnaire. A total of (100) employees working in El-Fataih Cement Plant, 

located in northeastern Libya, are randomly selected. After the study sample members wrote their personal data, 

they were asked to determine their response to (29) statements, which represent five scientific hypotheses 

according to the five-tiered Likert scale. The data was analyzed statistically by SPSS program and the Excel 

program was used to implement the required graphic forms in the study. 

Results: The results of study indicated the verification of validity to all the constructed hypotheses. There are 

statistically significant differences between the answers and in favor of agreeing to all the statements of the study’s 

hypotheses. Accordingly, the study confirmed the occurrence of accidents and occupational diseases among the 

workers, as well as the polluting impact of the factory on the environment.  

Conclusion: This study concluded that a safe workplace in the cement industry plays a vital role in protecting 

both the human element and the environment. Through taking technical-engineering measures, adopting 

comprehensive HSE management solutions, such as changes in the work process, making replacements in parts 

and used machinery, installing recyclable systems, repairing and maintaining the system of air pollution 

protection, installing a warning and responsive system, implementing instructions can greatly reduce the negative 

effect on health, safety, and environment. 
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Introduction 

Cement industries playing vital role to development of countries and create employment opportunities and this is 

known as positive impacts. Safe workplace in cement industries plays vital role to prevent occupational health 
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diseases and increasing business opportunities. The cement sector is the third largest industrial source of pollution, 

emitting of sulphur dioxide, nitrogen oxide, and carbon monoxide and it effect to environment and health of 

people. Exposure of cement dust can develop lungs cancer, pneumoconiosis, respiratory system damage, skin 

irritation, dermatitis, skin burn, conjunctivitis, headache, fatigue, eye injury as well as stomach and colon problem. 

Occupational health and safety has become a public health priority in industrialized countries and a primary 

concern, especially in high-risk industries [1]. Cement manufacturing is one of these industries. It is one of the 

most widely used construction material on earth. Because cement has been used commonly, its health effects have 

become an important issue for both employees and the environment [2]. In addition to the various health hazards, 

cement workers are especially exposed to dust, which causes lung function impairment, chronic obstructive lung 

disease, restrictive lung disease, pneumoconiosis and carcinoma of the lungs, stomach and colon at various 

production process such as quarrying, crushing, raw material grinding, blending, kiln burning, cement grinding 

and packaging in cement industry [3]. Therefore, ensuring healthy and safe working conditions for employees and 

contractors is a fundamental key to corporate social responsibility, and is one of the most important issues for the 

cement industry [4]. In addition, with the increasing complexity of industrial tissue and with the rapidity that the 

techniques develop in the big factories, risks assessment becomes a crucial and strategic answer to preserve 

workers health and safety on the one hand and to maintaining a qualified labor on the other hand [5].  

Material and methods: 

Study population and sample: It is considered the first era of Portland cement in Libya since the early seventies 

of the last century, where many cement factories were established in several regions of the country, including El-

Fataih Cement Plant, 19 km east of the city of Derna - Libya, which was our target to apply this study starting on 

June 2022. The original study population consisted of technicians, labourers, and engineers. As for the study 

sample, it was randomly selected, where (100) questionnaires were distributed and the study response rate was 

100% . In order to produce as accurate results as possible, we made sure to diversify the study sample in terms of 

age groups, academic qualifications, and job descriptions. 

Study tool: A self-administrated questionnaire was used to collect information from the study sample. The 

questionnaire included an explanation to the respondents in which they were enlightened on the subject, aim and 

purpose of the questionnaire. The first section of the questionnaire includes the personal data of the study sample 

members, as this part contains data about age, educational qualification, and job description. The second section 

of the questionnaire contains (29) statements. The respondents were asked to determine their response to what 

each statement describes according to Likert scale, which consists of five levels (strongly agree, agree, neutral, 

disagree, and strongly disagree), These statements were distributed on the hypotheses of study. 

Study tool application: After verifying the validity of the study tool, which is the prepared questionnaire, it was 

distributed to the planned study sample (100) individuals. After that, the data and information were unloaded in 

the tables prepared for this purpose, where the nominal variables (strongly agree, agree, neutral, disagree, strongly 

disagree) were transformed into quantitative variables ( 5 – 4 – 3 – 2 - 1 ) respectively. The data were compiled 

into tables, with the preparation of the necessary graphic figures. After that, the median of the answers of the 

sample members to the five hypotheses was calculated, and the chi-square test was also conducted to indicate the 

differences for the answers to the study’s hypotheses. 

Study’s hypotheses: 

1) The first hypothesis: “implementation of laws and regulations according to the standard specifications”. 

(Five statements). 

2) The second hypothesis: “cement industry causes accidents and occupational diseases”. (Four statements). 

3) The third hypothesis: “cement industry causes environmental pollution”. (Ten statements). 

4) The fourth hypothesis: “the provision of PPEs and the commitment of workers to it”. (Three statements). 

5) The fifth hypothesis: “the work environment inside the factory is subject to safety and security conditions”. 

(Seven statements). 

Statistical methods: To achieve the objectives of the study and to verify their hypotheses, statistical methods 

such as frequency distribution of answers and percentages, median, and Chi-square test to indicate the difference 

between the answers have been used. For accurate results as much as possible, the statistical program was used 

SPSS and the Excel program was used to implement the required graphic forms in the study. 

Aim of the work: 

The specific aim of this study is to know the impact of the cement industry on health, safety, and environment by 

knowing whether the cement industry provide a safe environment for work and the extent to which security and 

safety procedures are applied to protect the human element and the environment. The importance of this study 
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lies in identifying the cement industry and its consequent accidents and occupational diseases, in addition to its 

polluting impact on the environment. Such studies is very important to develop solutions and implement more 

preventive measures, that protect both the human element and the environment. 

 

Results: 

I. Personal data: 

 

   

 

 

 

 

 

 

 

 

Figure (1): the study sample according to the age variable. 

 

 

 

Figure (2): the study sample according to the educational qualification variable. 

    

  

 

  

 

 

 

 

 

Figure (3): the study sample according to the job description. 
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II. The study’s hypotheses: 

Table (1): answers of the study sample members to all the statements of the 1st  hypothesis. 

P-Value 2X d.f. Median N (%) Answers  

0.000 698.40 4 4.3760 

14 (2.80) Strongly Disagree   

25 (5) Disagree  

38 (7.60) Neutral  

242 (48.40) Agree  

181 (36.20) Strongly Agree  

500 (100) Total 

 

Table (2): answers of the study sample members to all the statements of the second hypothesis. 

P-Value 2X d.f. Median N (%) Answers  

0.000 495.30 4 4.4328 

39 (9.75) Strongly Disagree   

75 (18.75) Disagree  

61 (15.25) Neutral  

149 (37.25) Agree  

76 (19) Strongly Agree  

400 (100) Total 

 

 

Table (3): answers of the study sample members to all the statements of the third hypothesis. 

P-Value 2X d.f. Median N (%) Answers 

0.000 264.90 4 4.5833 

81 (8.10) Strongly Disagree   

259 (25.90) Disagree  

123 (12.30) Neutral  

348 (34.80) Agree  

189 (18.90) Strongly Agree  

1000 (100) Total 

 

Table (4): answers of the study sample members to all the statements of the forth hypothesis. 

P-Value 2X d.f. Median N (%) Answers 

0.000 698.40 4 4.3943 

4 (1.30) Strongly Disagree   

45 (15) Disagree  

23 (7.70) Neutral  

142 (47.30) Agree  

86 (28.70) Strongly Agree  

300 (100) Total 

 

Table (5): answers of the study sample members to all the statements of the fifth hypothesis. 

P-Value 2X d.f. Median N (%) Answers 

0.000 346.90 4 4.3348 

28 (4) Strongly Disagree   

71 (10.10) Disagree  

67 (9.60) Neutral  

339 (48.40) Agree  

195 (27.90) Strongly Agree  

700 (100) Total 

 

Discussion  

According to figure (1) the majority of the study sample members were aged 40 years old and over (45%). Here 

it is worth noting that the answers obtained from this study are issued, in their entirety, by individuals with a 

degree of experience in the field of work and specialization. As shown in figure (2), 28 individuals at a rate of 

(28%), were of basic level, 45 individuals at a rate of (45%) of secondary level, 24 individuals at a rate of (24%) 

of graduate level, and 3 individuals at a rate of (3%) of post-graduate level. The selected sample included all levels 
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of educational qualifications and was free of illiterates. By looking to figure (3), we will notice that the groups 

working in the factory included technicians at a rate of (65%), followed by the laborers category at a rate of (25%), 

and finally the category of engineers at a rate of (10%). Here, it is worth mentioning that the types of job 

description of the study sample ensures the diversity of the answers and opinions as a result of the contrast of 

experiences and tasks, which is an important factor in the study findings. To verify the validity of all hypotheses 

in this study, it is necessary to know the direction of the study sample’s opinions regarding to all statements. It 

can be seen from the tables (1,2,3,4,5) the median value of the answers to the statements of all hypotheses 

amounted to more than (4). This value means that the majority of the sample members agree with the statements 

of the study's hypotheses, thus proving their validity. This can be checked definitively by applying Chi-square 

test. The value of Chi-square calculated was amounted to more than the tabular chi-square value in each hypothesis 

at the degree of freedom (4) and the level of significance (0.05). This indicates that there are statistically significant 

differences between the answers and in favor of the answers of agreeing to the statements of all hypotheses (P < 

0.05). From the foregoing, we conclude that all hypotheses of the study have been verified. The occurrence of 

accidents and occupational diseases in El-Fataih Cement Plant was in agreement to some extent with a similar 

study conducted in Saudi Arabia, indicating that the cement industry is largely responsible for many of accidents 

and occupational diseases [19]. As for the close link between the cement industry process and environmental 

pollution, this study corresponds to some extent with similar studies conducted in Nigeria and Sri Lanka, which 

confirms [20, 21]. 

 

Conclusion 

Through the conduction of this study, we concluded that the workers in El-Fatiah Cement Plant suffer from work-

related accidents and diseases. The working environment of the factory was not safe enough while the safety 

precautions and control measures adopted by the factory management were to some extent in accordance with the 

recommended procedures. As for the polluting impact of the cement industry on the environment, the factory 

management does not care much about the solid pollutants produced by the factory such as kilns wastes or gaseous 

pollutants such as gases and cement dust, which are among the most prominent pollutants associated with such 

industry. The occurrence of accidents and occupational diseases among the factory’s workers, as well as the 

polluting impact of the factory on the environment are both constitute the challenges facing the factory 

management, which the solutions must be found to deal with as soon as possible. 
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