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Introduction 
The Factories Act, 1948 Chapter III, IV and V are relating to maintenance of adequate 
“Health”, “Safety” and “Welfare” respectively at the workplace. This research 
examines contribution of   determinants arrived from duties of various stakeholders 
and literature review in predicting accidents/injuries. There has been a fundamental 
shift in the safety management research carried out in many countries and across 
diverse industries, which aims to measure the impact of attitudinal dimension on 
occupational safety. The traditional approach focuses on the technical aspects of 
engineering systems and processes. Many researches in the safety management 
conclude that 80% accidents and injuries are attributed to unsafe human factor and 
remaining 20% to the technological factors and working conditions.i National Policy 
of Labour recommends conducting the researches in the field of safety, health and 
environment at workplace based on the social and psychological factors which will 
help in establishing standards.ii Our research is devoted for finding out relationship of 
implementation of HR practices, awareness, number of safety personnel and plant size 
on accidents/injuries rates. 
 
 
Review of Relevant Literature: 
HR Management has to play key role and statutorily responsible for implementation, 
recording,  reporting and compensation of HSW provisions as mentioned in the F.A. 
It includes compliance with regulations, coordinating H&S activities, ensuring 
awareness of employees and supervising safety personnel at all level.iii Injury and 
Illness Prevention Program (IIPP) has lowered injury and illness incidents by 9% to 
more than 60% in eight states of USA. Christian Van Stolk et al. (2012)iv have 
explored in their research that the size of establishment has strong effect on declining 
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injuries.  On the basis of critical analysis of duties of various functional heads as 
mentioned above HR practices related to HSW can be categorized into following 
major classes which form implementation level (Ilevel).  

1. Communication : upward and downward  
2. Compliance of suggestions of safety committees  
3. Regulatory framework i.e. observation of rules and regulations at workplace 
4. Involvement of  employees 
5. Supply of necessary assets related to HSW 

Du Pont Corporation, a world leader in the field of Health and safety states, “safety 
awareness does not come naturally it is duty of management to teach, motivate and 
sustain knowledge to eliminate injury.”v Another study revealed that the majority 56% 
of workers have seen health and safety information relating to their job.vi In a research 
it is found that self rated knowledge was overestimated by intensive care nurses in 
New Zealand.’vii Hence Awareness Level has derived on the basis of 1) HSW 
committee working 2) Communication 3) Health and Safety department's working 4) 
Training and 5) Participation.   
 All employees are responsible for the maintenance of HSW in the premises. 
Their 100% involvement is necessary for zero accidents. However it is a very 
complex process involving knowledge of number of interdisciplinary subjects as well 
as specialized training. Appointment of Safety personnel is mandatory on the 
company employing 1000 or more employees.viii 
 John V. Grimaldi & Rollin H. Simondsix have established the significant 
variation in relationship between plant size (number of employees) and injury 
frequency rates.  
(a) The frequency rate of new cases of occupational injury (FR): 
 

FR=ே௨   ௪ ௦௦  ௨௧  ௨௬   ௫ ଵ,,
்௧  ௨  ௨௦ ௪ௗ ௬ ௪௦

 
 

(b) The severity rate of new cases of occupational injury (SR):  
 

SR=           ܰ1,000,000 ݔ ݕݎݑ݆݊݅ ݈ܽ݊݅ݐܽݑܿܿ ݊݅ ݐݏ݈ ݏݕܽ݀ ݂ ݎܾ݁݉ݑ 
 ݏݎ݁݇ݎݓ ݕܾ ݀݁݇ݎݓ ݁݉݅ݐ ݂ ݐ݊ݑ݉ܽ ݈ܽݐܶ

 
(c) Frequency Severity Incidence (FSI): While comparing safety performance by 
FR/SR ratio one difficulty may arise that FR may high and SR may low or vice versa. 
Therefore FR and SR calculated separately do not reflect true picture of the safety 
performance. FSI calculated by combining both ratios will serve as better tool. Hence 
the same is used to measure injury rate. 

FSI=ඥSRxFR/1000 . 
 
Research Methodology: 
This study is conducted in 28 shops of five automobile companies ( Original 
Equipment Manufacturer) situated in-and- around Pimpri-Chinchwad Industrial Area, 
Pune, Maharashtra. Total 223 Supervisors’ and 171 Managers’ opinions are taken on 
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the 5 point Likert scale to determine implementation level of HR practices. Similarly 
Awareness level is derived using responses of workers (1331 Nos., 6.5% of 
population) based on questions relating to above mentioned variables. FSI is 
calculated by combining three years FSI rates (as obtained from sample companies) 
assigning 60%, 30% and 10% weightage to the most recent year. The hypotheses of 
the study are stated below: 
 

H1: The higher level of implementation of HR practices will reduce 
accidents/injuries. 

H2: Higher number of safety personnel per 1000 employees will reduce 
   accidents/injuries. 
H3: Higher the Derived Awareness Level lower will be accidents/injuries. 
H4: accident/injury rate is negatively and significantly associated with Number of 

operators working in a shop.  
 
Qualitative and quantitative data are assumed metric. Hence parametric type tests: 
Regression and Linear Correlation (r) analysis are used to test hypotheses. Now days 
it has been a common practice in management and social science. 
 
Data analysis:   
 

Table 1: Determinants of FSI 

SN 
Ilevel of HR practices 
and FSI 

No. of safety 
personnel/1000 
employees and FSI 

Awareness 
level  and 
FSI 

No of 
operators 
and FSI 

Parameters Values Parameters Values Values Values 
1 B value  -0.034 r -0.596 -0.638 -0.411 
2 A value 3.262 r2 0.356 0.407 0.169 
3 Correlation -0.629 N 28 28 28 
4 t-cal -4.122 P. Er. 0.0821 0.0756 0.106 
5 t table 2.0555 Lower limit -0.514 -0.562 -0.305 
6 p-values 0.0003 Upper limit -0.679 -0.714 -0.517 
Y(FSI)=A+BX(Ilevel) 
Accept Hypothesis H1 

r crit = 0.374, df=26, α=0.05 
Accept  H2 H3 H4 

 
Limitations: 
There is a tendency to show lower rate of severity and frequency of accidents/injuries 
(to show improved performance) which may have reduced the FSI figures. The 
supervisors’ and managers’ opinions determining the implementation level of HR 
practices are qualitative in nature whereas the weighted FSI is quantitative. The 
selection of operators in the shops was highly dependent on the supervisors and 
managers. Respondents have tendencies to make three types of errors in rating scale: 
1) leniency, 2) central tendency and 3) halo effect.x 
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Conclusion:  
Table 2: Determinants of accident/injury rate and its 100x r2 value 

1 Implementation of HR practices related to Health, safety and Welfare 
comprising :Communication, Compliance Regulatory framework, 
Involvement of  employees, Supply of necessary assets related to HSW  

40%  

2 No. of safety personnel/1000 employees  36% 

3 Operators’ Awareness level comprising: HSW committee working, 
Communication, Health and Safety department's working, Training and 
Participation.   

40% 

4 Plant size in terms of No of operators 17 % 
 

All stated hypotheses are accepted. Hence these independent variables are 
determinants of the accidents/injury rates. Above table exhibits the individual impact 
of these determinants in terms of percentage (r2 x100). All these variables affect the 
accident/injury rate significantly. The un-explanation (100-expnaination) is on 
account of limitations of the research method applied. The extraneous variables 
affecting on accident are state of machinery, production load, compensation and top 
management support.  

 
 

Suggestions: 
As higher level of HR practices, number of safety personnel and higher awareness 
level are major causes in reducing accident/injury rates, employers and top 
management should maintain those at higher level. The continuous improvement with 
the participation of operators will reduce the accident/injury rates. 
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