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Abstract: Today’s companies are under tremendous pressure to perform at the lowest cost, highest quality, and 

fastest pace; therefore, lean has emerged as a popular management philosophy for companies to attain a 

competitive edge. The "lean thinking" concept has become more popular since the beginning of the 21th century 

in accordance with the advent of the economic crisis. Cost reduction and customer satisfaction are among the 

primary goals that companies try to reach when developing their strategies. Thus, lean philosophy is perceived as 

useful “tool” by a wide range of organisations, in the manufacturing and service sectors. Along with lean 

implementation, however, there is an increasing concern over occupational health and safety (OHS) at the 

workplace. There is concern that due to lean implementation, the focus on productivity may result in health and 

safety issues being ignored or worsened. The relationship between lean and OHS has not been clearly understood 

up to now. In literature, many authors claim that further research is needed to better understand the impact of 

lean implementation on occupational health and safety. Moreover, a more suitable approach to measure these 

impacts still needs to be proposed and implemented. Previous studies on the relationship between lean 

implementation and OHS were mostly case studies that focus on some parts of this relationship. Therefore, a 

comprehensive study is still lacking in literature. The aim of this paper is to determine how lean implementation 

influences OHS performance. 
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1. INTRODUCTION 

Since the creation of the Lean Production (LP) concept in Japan by Toyota after World 

War II [13], considerable analyses have been conducted about it. The term ’’lean’’is used by 

[10] to refer to produce the same output with fewer resources (manpower, material, space and 

machinery). A further definition is given by Ohno who describes lean as eliminating waste 

from the production system [22]. Furthermore, to better understand the lean tools and 

techniques, [26] classified them into four sets of consistent practices: total quality 

management (TQM), just-in-time (JIT), human resource management (HRM), and total 

productive management (TPM). 

Nowadays, according to the lean definition [13,18] - manufacturing philosophy for 

shortening the total time cycle by eliminating wastes from work processes-enterprises just 

focus on lean and its results such as quality increase, decrease time cycle and lower costs. The 

term "lean" therefore is a philosophy or attitude which tend to reduce the waste in an 

organization [8]. The waste in an organization is the non-value added tasks for which 

customers would not pay. Therefore, lean philosophy attempts to identify non-value added 

tasks through several tools and techniques and eventually reduce them. In order to implement 

the lean philosophy and attitude, a set of tools and techniques have been introduced, such as 

value stream mapping, 5S, mistake proofing, and kanban. According to the nature and utility 

of lean, a wide variety of industries are able to implement these tools and techniques; however 

the manufacturing sector is the most common industry for the lean implementation. 

Commonly reported positive results of using lean thinking include improved productivity, 

cost reduction, shortened work cycle time, and improved quality [17,23]. 
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The "lean thinking" concept has become more popular since the beginning of the 21th 

century because of the economic crisis. Thus, most industries employ lean tools and 

techniques. Along with the significant results of employing lean techniques for industries, 

another side of this issue should be noted. Because of change from traditional mass 

production to lean production, the redesign of production processes, employees' activities, and 

site lay-out is required. Moreover, the changing culture is inevitable. In accordance with these 

broad changes occurring within the workplace, critical arguments have arisen among 

researchers and practitioners [5]. Occupational health and safety (OHS) issues are one of 

those arguments. There is concern about overlooking occupational, health and safety issues 

while lean is being implemented at the workplace. Some authors have conducted studies with 

respect to lean implementation impacts on OHS [16,25]; however, there is no agreement on 

the impact of lean implementation on OHS performance. For instance, while positive effects 

such as job autonomy, worker participation, empowerment, and job enlargement have been 

reported [31], negative effects such as occupational stress increase, rise in occupational 

accidents, and the growth of muscle-skeletal disorders have also been reported [6,12,15]. 

Almost all studies regarding the relationship between lean and safety have not studied this 

issue in a comprehensive manner, which means various aspects of both lean and safety have 

not been considered as an entire framework so far. Furthermore, mostly the lagging indicators 

have been employed within the relationship between lean and safety, and therefore, the 

importance of leading indicators has not been represented. In conclusion, a comprehensive 

study regarding the relationship between lean and safety is needed to overcome the challenges 

in this regard. 

2. OHS CONCEPTS 

Occupational health and safety (OHS) is described as the science and art of anticipation, 

recognition, evaluation, and control of occupational hazards in the workplace. Occupational 

hazards are classified in different ways, but the most common category is divided into four 

categories: physical hazard, chemical hazards, biological hazards, and ergonomics hazards. 

Physical hazards are defined as such factors in the workplace that (without necessarily 

touching) can injure the person. Some examples are; noise, heat, radiation, and, electricity. 

Chemical hazards are related to the exposure with any chemicals in the workplace. Fumes, 

gases, flammable liquids, and pesticides are some kinds of these hazards. Biological hazards 

are bacteria, viruses, and other forms of biologic things that might exist in the workplace. 

Ergonomic hazards are related to the job factors that harm the body such as awkward posture, 

improper workstation design, repetitive movement, and frequent lifting [19]. 

By having recognized these hazards, safety and health professionals enable to evaluate the 

workplace conditions and finally control the occupational hazards. Image 1, shows a holistic 

overview of the workplace and the placement of workers and OHS issues. As can be seen 

from the figure, health and safety of the workers is being affected by all programs and 

processes within the workplace. Any changes that happen in the workplace will influence the 

health and safety of workers. Therefore, safety professionals should be aware of hazard 

creation in connection with implementation of a new program in the workplace. 

The advantages of safer and healthier workplaces, including productive workforce, 

improved financial performance, and lower healthcare costs, have been discussed widely in 

safety literature [20,30]. In contrast to the advantages of following OHS principles, enormous 

problems would occur as a result of ignoring those rules. For example, nearly 6000 deaths and 
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around 4 million work-related injuries and illnesses have been reported in a given year in the 

United States [7]. These problems affect both the employers and employees. 

 

Image 1 – A holistic view of the workplace and the importance of OHS [9] 

 

While the organizational cost related with poor safety at work is incurring, employee's 

families are also indirectly suffering from overlooking OHS principles in the workplace. As 

an illustration, the United States Department of Labor has reported an annual cost of more 

than $53 billion for workers' compensation. Therefore, addressing the OHS is a big part of 

companies attempt that could affect not only companies performance but also the society 

through the influences on employees' families. Equally important, according to the changes in 

technology and life style, workplaces conditions are transforming rapidly. As a result, new 

hazards have been brought to the employees. For this reason, safety professionals should 

modify their approaches to measure safety performance more appropriately. 

Remarkable progress has already been made to improve the state of occupational safety in 

the workplace compared to the past. For example, the number of deaths has dropped from 

21,000 in 1912 to 5,000 in 2014 in the workplace in the USA[7]. Although thisprogress is 

seemingly striking, there is still a need for establishing new strategies to controlworkplace's 

risks. In conclusion, creating a safer and healthier workplace by establishing policies and 

programs would be helpful for individuals, their families, and employers and their 

organizations, leading to productive communities. 

2.1. Safety Performance Measurement 

The foundations of a business management process is measuring and controlling the 

performance. The gaps between the acceptable level and current level of performance could 

be determined by measurement [14]. Safety professionals are expected to establishsimilar 

approaches for managing the safety activities and interventions. 
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In order to achieve a continuous improvement of safety performance in the workplace, 

certainstrategies are employed. Goals setting, identification of the key activities/interventions 

toreach those goals, and performance evaluation are common strategies. The most challenging 

and fundamental issue among those strategies is the measurement of safety performance. 

There are two common views regarding safety performance: the old view and new view. 

Theold view refers to the human error blamed for the accidents in the workplaces. By 

addressingthis view, humans were typically regarded as the only cause of accidents and 

injuries. As aresult, the underlying indicators for measuring the safety performance within the 

old view were included the number of accident and injuries. Human error does not address the 

influencing factors behind the human activities. Therefore, the reasons that lead to accident 

and injuries remained unclear. After two catastrophic accidents, Chernobyl and Bhopal, 

researchers figured out that several other factors attribute to accidents in the workplace [21]. It 

has been shown that the old view is unsuccessful today. The new view believes that the 

human error is a symptom not a direct cause of accidents, and regards deeper root causes such 

as organizational factors, task characteristics, and working environment. Compared to the 

traditional approach that has failed to identify the direct factors influencing accidents and 

injuries in the workplace, the current holistic view provides a strong rationale for recognizing 

and controlling the causes of accidents. This approach would help organizations prevent 

repeated accidents. In the new view, different tools and techniques to measuresafety 

performance have been developed. The common indicators that are used to measuresafety 

performance are known as leading indicators. These indicators address the underlying 

elements that had been overlooked under the cover of human errors. As an illustration, 

safetyculture, management commitment, personality, and work design are elements that 

researchers are currently working on [29,32]. 

2.2. Safety Performance Indicators 

An indicator can be considered any measure-qualitative or quantitative - that seeks to 

produce information on an issue of interest. Safety indicators can play a key role in providing 

information on organizational performance, motivating people to work on safety and 

increasing organizational potential for safety[24]. Health and safety performance indicators 

can be broadlyclassified into two groups[1]: lagging and leading indicators.  
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Image 2 – Relationship between leading, lagging indicators, and performance [28] 

 

An example of relationship between leading and lagging indicators is shown in Image 2. 

2.3. Safety Performance Elements 

Evidence shows that determining the safety performance elements can help develop a 

stronger plan to reduce the number of workplace accidents. Nevertheless, less attention has 

been paid to the elements of safety performance [21]. There is not a clear and widely accepted 

definition for the term of ’’element of safety performance’’[11]. For example, personal 

factors, such as traits and attitudes, were traditionally mentioned in the safety literature as the 

antecedents of safety performance, but after two catastrophic accidents (Chernobyl and 

Bhopal), researchers were warned of other influencing factors for accidents such as 

management practices and work conditions [21].  
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Image 3 –Classification of safety performance's antecedents (elements) and their relationship to safety performance[19] 

 

Therefore, researchers are now faced with a variety of complex elements of safety 

performance (personal characteristics, management practices, and work conditions among 

others), which are difficult to identify in an integrated framework. Image 3, shows 

classification of safety performance's antecedents (elements) and their relationship to safety 

performance. 

3. LEAN AND SAFETY REALTIONSHIP 

The transition from traditional to lean production requires a redesign of production 

processes, worker activities, and site layout, all of which can affect site safety and health. The 

issue of OHS has been a controversial and much disputed subject when it comes with the 

investigation of benefits and impacts of lean implementation at shop floor level. A systematic 

understanding of how lean contributes to or impairs OHS is still lacking. The two sections 

below discuss about the current body of theoretical contributions. A first stream claims that 

lean production has negative effects on OHS, while the second tries to understand and assess 

mechanisms of positive effects of lean on OHS. Brown et al. [4] in their paper provide 

evidence of the negative effects of lean manufacturingon workplace health and safety in 

Chinese industry. The review highlightsa significant positive correlation between LP and high 

levels of stress on workers, because of: increased workload, anincrease in repetitive work, and 

a decrease of rest breaks in lean manufacturing systems. 

Other authors concentrated on collecting and discussing experimental evidences on the 

positiveimpacts of LP on working conditions and OHS. There are some positive results about 

the relationship betweenlean and working conditions, such as job autonomy, worker 

participation, empowerment, andjob enlargement[31].To determine the effects of lean 

production on working conditions, Berggren [3] describedsome positive impacts, such as job 

security, its egalitarian character, managementconsiderations to worker proposals, attentive 
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selection, and highly qualified workers.To better understand the mechanisms of lean and its 

effects on safety, Cudney [8], conducted an online survey in which, 88% of those who 

weresurveyed indicated that they had observed a positive impact of their lean activities on 

thehealth and safety performance of their workers. An important study addressingthe 

integration of lean and safety was released in [2]. The aim of this report wasto provide 

guidelines to industries who wish to concurrently address lean and safety concernswhen using 

machinery. The report proposes a risk assessment framework to address lean andsafety 

concerns (Image 4). 

 

 
Image 4 – General Process Model for Safety and Lean[2] 

 

 

 

4. CONSLUSION 

Future works can be dedicated to more analysison the leading indicators proposed for 

each lean practice. The case studies could be conductedto investigate the relevance and 

usefulness of proposed leading indicators of lean practicesin order to measure their impact on 

occupational health and safety. Additional OHSleading indicators could be proposed for lean 

practices. Further research can be dedicatedto investigating the relationship between OHS 

leading indicators and the lagging indicatorsto measure the impact of lean implementation. 

Since the effect of size and sector is significantto measure the impact of lean implementation, 

it needs to address this point whileproposing OHS leading indicators to various sectors and 

sizes of industries in the future research.That is, based on the size and sector of industries 



The 15thInternational conference  

Risk and safety engineering Kopaonik,16.-18. January, 2020. 
 

239 

 

specific OHS leading indicatorscould be proposed in further analyses. By having known the 

OHS leading indicators throughthis study for lean practices, further works can be carried out 

to propose new strategies andapproaches for minimizing the negative effects of lean 

implementation on occupational healthand safety in one hand and maximize the positive 

effects of lean implementation on healthand safety in the workplace. Therefore, specific 

safety behaviors and safety activities basedon each lean practice could be proposed and 

measured in the future research. Corrective actions and revisions could be undertaken by 

practitioners based on OHS leading indicators forlean practices. 
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