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Abstract 

Toyota Motor Corporation has developed their Toyota way and management system 

and thus contributed to the creation of the now worldwide spread Lean, which many 

leaders of organizations, companies and manufacturing want to implement. But 

unfortunately, only few numbers of companies and organizations are successful with 

their reaching the goal and implement lean successfully. Based on that, the purpose of 

this paper is to explore the main obstacles to lean implementation in manufacturing and 

within health care. To collect data for this research, both primary data in term of survey 

and secondary data in term of literature studies were deployed. A statistical analysis was 

used to analysis the data collected. The findings of this research reveal two different 

main obstacles. In the manufactories the main obstacle to lean is the managers‟ lack of 

knowledge about how to apply lean principles in a useful way. While within healthcare, 

the main obstacle to lean implementation is the complex and hierarchical structure of 

the organization.  

Key words: lean, lean implementation, obstacles to lean, lean in manufactories, lean in 

health care, lean leaderships, lean organizations.  
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1. Introduction 

In this chapter, a background to the topic of this research is presented beside the 

purpose and the research questions. 

1.1 Background 

Toyota Motor Corporation has contributed at creating a critical management system that 

many leaders of organizations, companies and manufacturing want to imitate (Emiliani, 

2006). This management system is the Toyota Production System TPS or lean as it was 

coined by John Krafcik in the late of 1980 in order to distinguish between TPS and the 

mass production that was dominating in the most of western countries (Krafcik 1988; 

Hoeft, 2010). Thus, the last few decades have witnessed many manufactories and 

organizations that have been inspired by the Toyota Production System TPS/lean (Liker 

and Franz, 2011) and tried to implement lean into their business aiming to get the 

benefits similar to Toyota has had. The benefits that are mentioned in the literature are 

in term of satisfying the customer and meeting its requirements, elimination of waste, 

minimizing the cost and making the delivery faster (Jones and Womack, 2003; Melton, 

2005; Seddon and Caulkin , 2007; Hoeft, 2010). 

Nonetheless, lean implementation is not an easy topic. It requires understanding and 

believing in a set of elements and factors to implement it successfully. In the literature, 

it is mentioned several factors for a successful lean implementation. For instance 

Emiliani (2003) claims that the success in lean implementation is mainly based on 

seeing lean as a comprehensive management system, rather than a group of tools; Liker 

(2004) argues that lean cannot work with isolated tools; it is instead a system which we 

need to understand before we implement it. Sohal (1996) in turn, argues that a 

successful implementation of lean needs dramatic changes in all areas of the 

organization. While (Emiliani, 2001; Alavi, 2003; Worley and Doolen, 2006) stress the 

role of leaders in achieving a successful lean implementation. Finally, Osono et al. 

(2008) emphasize the importance of human resource in achieving a successful 

implementation of the Toyota Production System.   

Though several researchers have addressed many of the success factors for lean in the 

literature, it still only small numbers of the companies and organizations that could 
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successfully implement lean outside Toyota manufactories and its floor shops  (Liker 

and Franz, 2011).  

So based on what is mentioned in the previous paragraph, the interest was to conduct 

this research. 

1.2 Purpose 

The purpose is to explore obstacles to lean implementation in manufacturing and health 

care. 

Research questions: 

1- To which degree do the employees perceive that continuous improvement, 

respect for the people, team work, communication between organization‟s 

entities, lean tools and leaders‟ support are applied in their work? 

 

2- What is the effect of applying continuous improvement, respect for the people, 

team work, communication between organization‟s entities, lean tools and 

leaders‟ support on the performance of employees work? 

 

3- Is there a difference between lean implementation in manufacturing compared to 

health care? 

 

4- What is the difference between lean implementation in manufacturing compared 

to health care? 

   

5- What obstacles are there to lean implementation in manufacturing and health 

care?  
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2. Theoretical framework 

Most of the related theories to the main topic are presented in this chapter 

2.1 Lean 

Lean has its origin in the Toyota production system (TPS) which, according to Lander 

and Liker (2007), is a philosophy that involves a series of principles of organizing and 

managing organizations and that help at getting on a path of positive learning and 

improvement. 

Several persons had contributed at creating the principles of (TPS), among them 

Emiliani (2006) mentions Taiichi Ohno who was Executive Vice President of Toyota 

Motor Corporation, and Shigeo Shingo who was a consultant to Toyota and was well 

well-known for his work on single-minute exchange of dies (Ibid). 

The TPS philosophy can be described as a house whose pillars involve just-in-time 

(JIT) at one side and build in quality at every step of process at the other side. While the 

foundation is standardized repeatable processes and the center of the house is people 

that will drive the process and solve the problems (Liker and Hoseus, 2010).  

In 1988 TPS got a new name namely, the term Lean which was coined by Krafcik who 

was a participant in a research team at MIT's1 International Motor Vehicle Program. The 

aim of renaming the TPS was to explain the differences between (TPS) and mass 

production that was dominating in the most of western manufactories after the II world 

war (Krafcik, 1988). The new term lean has been known for the rest of the world after 

producing the book “The Machine that changed the world” by Jones and Womack 

(Hollweg, 2006).  

To correctly implement TPS or Lean, managers got to have acknowledgement and 

ability to practice the two principles: 

1 - Continuous improvement or kaizen and 

2 - Respect for people. 

Applying the latter principle, respect for people, aids to fulfill the first principle namely, 

continuous improvement (Emiliani, 2006) and a long term sustainability of lean will 

                                                 
1
 MIT: Massachusetts Institute of Technology 
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become possible to be realized (Hines et al, 2004). In figure (1), it is shown the TPS 

house which summarizes the main principles of Toyota way 2001 

 

Figure 1. TPS-house (Hoseus and Liker, 2008; Toyota Culture –The heart and soul of the Toyota Way, p. 14) 

2.2 Kaizen  

Kaizen is originally a Japanese term (Bond, 1999) and it consists of two characters; kai 

means "to change" and Zen means "good" (Bergman and Klefsjö, 2007). When these 

two characters brought together the meaning becomes "change for the better"(Ibid).  

At Toyota, kaizen is a routine embedded in its daily way of working and this routine is 

dated back to Kiichiro Toyoda who wanted to do small improvement every day in order 

to produce better products (Osono et al., 2008). Today, the author continues, Kaizen is 

one of essential practices used at Toyota and it represents one of the main topics for the 

management (Ibid). 

Imai (1992) in turn states that kaizen is a process of continuous improvement in which 

every person in the organization is involved from the management level to the 

workshop. Liker and Franz (2011) claim that, to be able to continuously improve the 

process so that satisfy the customer, it requires that continuous improvement turns into a 

culture driven by passionate leaders who strive for excellence. Meland and Meland 

(2006) explain that work in kaizen follows bottom – up direction which, according to 

them, increases the interest of employees to actively participate in the improvement 

process (Ibid).  

The goal of kaizen, according to Chen et al. (2010), is to continuously find and 

eliminate the waste in a system. Therefore identification and distinguishing between the 
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waste, non-value added work and value-added work is essential (Ibid).Though the 

importance of kaizen (continuous improvement), it is still misunderstood and 

misapplied by many managers who still perceive kaizen as a way to cut jobs and lay off 

workers, that in turn, create a negative feeling among the workers when they know that 

the organization will apply kaizen (Emiliani, 2006). 

2.3 Lean and respect for people 

People is essential and have a central role in reaching a correctly implementation of lean 

in any organization (Emiliani, 2003; Liker and Hoseus, 2010). In Toyota, workers are 

considered as knowledge source that collect knowledge through experience and through 

communication with others (Osono et al., 2008). In order to make full use of the 

workers capabilities at Toyota, Sugimori et al. (1977) argue that employees are seen 

very valuable and are treated as human being with respect which in turn, makes them 

willing to use their full competences to accomplish their work (Ibid).  

Sugimori et al. (1977) state that, in order to enhance and facilitate the employees‟ work, 

the following points are stressed at Toyota:  

 Elimination of Waste movement by workers  

 Consideration for workers' safety; and 

 Self-display of workers' capabilities (Ibid. p. 557). 

 

In addition, Liker and Hoseus (2010) argue that doing mistakes is allowed at Toyota. 

They quote Furuta the vice president of human resource at Toyota George town in the 

following: 

“In the very beginning our concern was how to make the workers not be afraid of 

management and freely tell us the problem. TPS requires that we make things visible 

so we have to convince people their job is secure so they will admit to a mistake and 

that is never the cause of being fired…..  Our system says HR can say no” (Ibid. p. 

38) 

2.4 Leadership in lean 

In lean management system, the Leader has to create an environment and a climate in 

which people develop their competencies (Emiliani, 2003). Furthermore, the leader 

must behave in accordance with the key principles of the Toyota way namely, 



 

6 

 

continuous improvement and respect for the people that in turn, create commitment to 

management (Ibid).  

Liker (2004) and Emiliani (2003) argue that leaders must recognize reality; otherwise 

they will not be able to manage and push the rules. Moreover, to be successful with lean 

implementation it requires a commitment by the leaders (Bamber and Dale, 2000; Boyer 

and Sovilla, 2003; Emiliani, 2001). Otherwise the implementation of lean possibly will 

fail (Boyer and Sovilla, 2003; Emiliani, 2001). 

Top management should not only demonstrate commitment and leadership, it must also 

work to create interest in the implementation and communicate the change to everyone 

within the organization (Boyer and Sovilla, 2003).  

Boyer and Sovilla (2003) explain that the lack of real involvement by leaders in the lean 

implementation will negatively affect the success of the implementation. The employees 

expect a good feedback from the leader regarding their efforts, but if they do not get any 

feedback they will feel disappointed and discouraged and consequently the lean 

implementation will fail (Ibid).  

Spear (2004) in his article learning to lead at Toyota concludes that there are four things 

that a lean leader must consider and do: 

1- Direct observation through which the problem and defect will easily be discovered 

2- Proposed changes should always be structured as experiments which facilitate the 

understanding of the problem and its solution. 

3- Continuous experiments should be made by the leaders and the managers in order 

to accelerate the improvement process. 

4- Managers should coach, teach and not fix, it is the workers who can better solve the 

problem (Ibid). 

2.5 The lean organization 

Lean organizations should be characterized by a culture that stimulates proactive 

attitude towards problem solving (Imai, 1991). Additionally, due to the stress on waste 

elimination in lean, the complexity in lean organization should be less comparing to 

conventional organization (Cusumano, 1988; Berggren, 1993). Moreover, lean 

organization should emphasize team work and multiple job skills and expertise (Rehder, 
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1992; Hogg, 1993). The communication in lean organization must be across all the 

entities of the organization and the workers from shop floor, who are well trained to 

deal with the problems, must be involved in decision making (Maguire and Pascale, 

1978; Womack et al., 1990; Sohal and Egglestone, 1994). 

Liker (2004), debates that lean must be permeated throughout the whole organization. 

So to move towards a lean organization, it requires a change in the organization‟s 

culture and structure (Smeds, 1994). As start point in organization‟s change, Danielsson 

(2002) argues, it needs to consider people working at the organization because these 

people make up the culture. Moreover, it is difficult for people who get used to a 

practical culture to change to another one and to be persuaded to think in a new way 

(Danielsson, 2002). Therefore, Jacobsen (2005) states, that cultural change takes a long 

time to be accomplished and it should be seen as a long-term effort.  

Danielsson (2002) suggests starting the process of the change with an analysis of the 

current situation and based on this, a sorting of what should be retained from what must 

be changed, occur (Ibid). 

2.6 Problem solving at Toyota  

Continuous improvement at Toyota is based on problem solving and learning. Hence at 

Toyota, problem solving does not only mean finding a solution, it is rather about 

understanding the current situation through observation and deeply analysis so that the 

best solution can be found based on facts. It is this method used for problem solving that 

ultimately leads to improvement that is called the Toyota kata or routines (Rother, 

2010). 

According to Rother (2010) what distinguish Toyota way of thinking is that they 

recognize the obstacles that may be encountered at the gray zone throughout their 

journey in continuous improvement. Therefore, regardless the plan made at the 

beginning of the journey, they stop at every problem they meet, study and analyze it 

until they discover the original problem which in turn, orients their direction towards 

the next step and so on. In the contrast, organizations that follow the conventional way 

for improving their business and their way of working, blindly they follow the made 

plan without considering the problems and obstacles that are found throughout the 

improvement journey (Ibid).  
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Rother, (2010) adds that the Toyota way of thinking and behaviors leads to that they 

discover the problems and the defects early at the process level when they are small and 

solvable. So due to this way, Toyota becomes more successful than other organizations 

in achieving the challenges that may face (Ibid).  

2.7 Cultural differences 

Japanese perception of work differs from that of American and European. According to 

Sugimori et al. (1977) the work for the Japanese means group awareness and it is 

central for their daily life. In addition, the authors maintain that there is less 

discrimination between shop workers and white-collar staff in Japan and the availability 

for the workers to reach a high position is greater compared to workers opportunities in 

America and Europe .This circumstances in Japan is argued to enhance and increase 

workers commitment to the company in which they work (Ibid). 

Hoseus and Liker (2008) argue that the significant difference between the Japanese and 

the people in other countries is that the Japanese think more in long-term, while in other 

countries people often focus on short-term goals (Ibid.). 

2.8 Some lean tools and techniques 

2.8.1 Five S (5S) 

5S is a fundamental tool in Lean and it is initially based on the Japanese abbreviations 

of the following words: seiri, seiton, seiso, seiketsu, and shitsuke (Osada, 1991; Bamber 

et al., 2000; Van Patten, 2006). The English translation of these words is organized, 

neat, clean, standardized and disciplined (Ibid). 

Van Patten (2006) argues that the basic idea beyond application of 5S is to redesign the 

workplace in a way that facilitates the improvement process. Meland and Meland 

(2006) in turn state that 5S is a method through which a visible result can be provided.  

According to Osada (1991), implementation of 5S going through five steps: 

Seiri (Organize) means in Japanese to distinguish between what is necessary and what is 

less important. 

Seiton (Neat) means to put things in a place where it is most suitable for their functional 

targets. 
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Seiso (Clean) means to search for waste and eliminate it. 

Seiketsu (Standardized) is to retain the agreed terms and conditions. 

Shitsuke (Discipline) observe the routine of doing what is necessary even if it is 

difficult. 

2.8.2 Value Stream Mapping (VSM) 

Rother and Shook (2003) define value stream as the set of all activities and actions, both 

value added and non-value added, needed to work up a product. The value stream 

includes mapping of both production flow, from raw materials until the ultimate 

customers, and the whole design flow (Ibid). At Toyota, VSM is used to analyze the 

current and future state of the process with focus on waste elimination and value adding. 

2.8.3 Visual controls 

Galsworth (1997) defines visual control as a way to mediate messages without need to 

orally explain what should be done. Therefore, the information delivered in the message 

must be clear so that no misinterpretation occurs (Ibid). 

Melton (2005) and Meland and Meland, (2006) argue that the target of implementing 

visual control is to measure the performance in production and to provide visual 

feedback about the work. Examples of visual control techniques are Kanban and notice-

boards. 

Kanban is a Japanese term which means card and is used as a technique for 

communication between production stations and operators to provide information about 

the process of production (Ohno, 1988). The advantage with this technique is that is 

easy to use, cheap and does not require any other technical complications (Greif, 1991).  

Notice boards are another example for visual controls that according to Ortiz and Park 

(2011) include information and pictures about the current status of the production. This 

kind of methods helps to make a plan for the next step (Ibid). 

2.8.4 Five why 

Five why is a method created by Tahiichi Ohno, one of the most contributors to Toyota 

Production System, in order to find the root cause for the problem encountered (Osono 

et al., 2008; Imai, 1992). However, the problem should be seen as something valuable 
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because it gives knowledge about the problem‟s basic cause, and through eliminating it, 

a step forward can be taken in continuous improvement process (Bicheno, 2006). To 

discover the root cause for a problem you should go to the source, Genchi genbutsu, 

which means to go and observe the production process and ask five why about every 

issue until you find the underlying cause for the problem (Osono et al., 2008).   

2.8.5 Elimination of waste Muda 

Elimination of waste, muda in Japanese, is the heart of Toyota Production System in 

which all the activities should be conducted from customer‟s view and examine what 

activities are necessary and adding value to the customer; and what activities are only 

waste and must be eliminated (Liker, 2004). To reach this goal, the author continues, 

Toyota has defined eight types of waste that must be eliminated:   

 Overproduction which is caused by producing products / components that 

nobody wants. This in turn leads to build waste in term of storage, transport cost 

and overstaffing. 

 Waiting such the wait time for the next step in the process, machine downtime, 

operator monitors automatic machine. 

 Unnecessary transport such transport of materials to and from the storage. 

 Over processing or incorrect processing due to lack of tools needed, this in turn 

causes producing products with low quality. 

 Excess inventory which leads to increasing of broken products, uselessness and 

makes the lead times longer. 

 Unnecessary operations such employees‟ activities that do not add value. For 

example reaching for a tool or having to look for something. 

 Defects. This kind of waste includes reworking and repairing components with 

errors   caused by producing of uncorrected components.   

 Unused employees‟ creativity. This kind of waste includes leaders‟ careless to 

employees‟ valuable ideas that may contribute to more improvements (Ibid). 

2.9 Lean within health care 

Since the beginning of 21
st
 century, lean began to be implemented within the service 

business like financial services, higher educations and healthcare (Emiliani, 2006). 
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According to Fine et al. (2009), Kim et al. (2006) and Joosten (2009) lean 

implementation is a critical in healthcare which faces challenges such as improving the 

quality of care for the patients, be able to raise the number of patients served and 

decrease waiting times, while keeping growth costs in control (Ibid).  

Kim et al. (2006) claim that through implementation of lean, healthcare system will be 

able to face the previous mentioned challenges and thereby eliminate the waste and 

increase the productivity. Zidel (2006) in turn, state that lean must be implemented 

bottom-up but be driven top-down, the patient must be considered and prioritized and 

the administrators have to recognize the importance of cross department communication 

in elimination the waste such high number of patients in the queue and waiting time 

(Ibid). In addition, Radnor  and Walley (2008) and Brandão de Souza and Pidd ( 2011) 

argue that dividing of health care into functional and professional silos is a constraint to 

lean implementation therefore, the authors claim, it needs to build a multidiscipline 

team in which the decision is taken jointly  and to facilitate communication across 

organization silos (Ibid).   

2.9.1 Example for lean implementation within health care 

According to Furman and Robert (2007) Virginia Mason Medical Center (VMMC) 

journey with lean is dated back to 2002, when VMMC adapted the Toyota Production 

System (lean) into its business through establishing of the Patient Safety Alert (PSA) 

system. The idea with this system is that any employee who comes across with a 

situation that may harm a patient must reports about this situation and stop any activity 

that may cause additional harm (Ibid). 

As a result VMMC could increase the number of safety problems that are solved and at 

the same time reduce the time to resolve those problems (Furman and Robert, 2007).  

Kim et al. (2006) in turn presents an example in which Virginia Mason Medical Center 

(VMMC) could through using lean methods decrease occurrence of ventilator-

associated pneumonia from 34 cases with 5 deaths in 2002 to 4 cases with 1 death in 

2004. This, the authors continue led to reduce the cost of about a half-million dollars 

(Ibid). 
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2.10 Obstacles 

2.10.1 Obstacles to lean in manufactories 

There are various view points in the literature about the obstacles to lean 

implementation. For instance, Siekman (2000), Lathin and Mitchell (2001), Bidanda et 

al. (2005) and Chung (1996) argue that, in most of lean implementation, there is a lack 

of consideration to the human aspect that according to the authors can be a main 

hindrance to the success of lean implementation. Sim and Rogers (2009), Philips 

(2002), Jina et al. (1997) and Allen (1997) state, that lack of leaders‟ commitment and 

the lack of communication are common obstacles to lean implementation‟s success. 

Philips, (2002) explain that ignoring people aspect when implementing lean will result 

in failing of the implementation 

Radnor and Walley (2008) claim that in manufacturing the most fail to implement Lean 

because they focus on the wrong aspects. In the same context, Ballé (2005) says that 

focus, made by most of the companies, on lean toolbox is the main obstacle to the 

success of lean implementation. 

Other researchers like Safayeni et al. (1991) and Brandão de Souza and Pidd (2011) 

debate that resistance to change is one of the constraints to lean implementation. 

2.10.2 Obstacles to lean in health care 

Radnor and Walley (2008) determine main barriers to the successful implementation of 

Lean as the following: 

•Lack of clear customer focus. 

•Too many procedures. 

•People working in silos. 

•Too many targets. 

•Lack of awareness of strategic direction. 

•General belief that staff are overworked and underpaid. 

•Lack of understanding of the effect of variation, systems thinking and 

process flow (Ibid. p 14). 
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In health care there is a kind of consensus between the most researchers that 

professional groups‟ resistance to the change is one of the main obstacles to lean 

implementation success (Waring and Currie, 2009; Radnor et al., 2102; Ackroyd, 1996). 

Brandão de Souza and Pidd (2011) summarize the barriers to lean implementation in 

health care: 

1. Lack of understanding of lean principles among professionals who thinks that 

implementation of lean will lead to treat patients as a piece of metal and it may 

disappear the humanity from the health care. 

 

2. The new terminology accompanied the implementation of lean such kaizen, 

kanban and muda make it difficult in same cases to understand and apply this 

new language. 

 

3. Differences in problem solving practices between health care and lean practice. 

In health care problem solving is characterized by following firefighting practice 

and quick solution. While lean practice is based on understanding the root 

causes to the problem and other barriers to flow. 

 

4. Implementation of lean requires constant change for improvement that can be in 

contrast with governmental policy; this in turn can prevent the sustainability of 

lean implementation. 

 

5. The organizational silos, professional or functional, within health care represent 

a main barrier to the implementation of lean techniques in hospitals.  

 

6. Hierarchy structure in health care and the role of mangers regarding problem 

solving represent a barrier to lean implementation.  

 

7. The way of data collection and performance measurement in lean can be a 

barrier to its implementation in health care because that requires a cultural 

change in health care settings which in turn take time to be realized.  

 

8. Resistance to change is a common problem facing lean implementation in all 

kinds of organizations and not only within the health care (Ibid). 



 

14 

 

2.11 Success factors for lean implementation 

Achanga et al. (2006), claim that many researchers emphasize the importance of 

leadership support and commitment in achieving a successful implementation of lean. 

Emiliani (2000), Emiliani (2001) and Alavi (2003) state that leaders must support the 

shop floor events, made by workers for continuous improvement, through visible 

participation which in turn, increases leaders‟ commitment to the implementation 

process and strengthen the trust between workers and the leaders.  

Worley and Doolen (2006) also conclude that commitment of leaders in the 

implementing process will result in creating better attitude towards the leaders. The 

authors explain that direct participation by the leaders in the implementation of lean 

stress the importance of the implemented strategy and simultaneously, facilitate the 

communication between workers at the shop floor and the leaders. This in turn leads to 

a successful implementation of lean (Ibid). 

Another success factor for lean implementation is clear communication between all 

entities of the organization (Spear and Bowen, 1999). The authors mean that a clear and 

smooth communication will facilitate and accelerate the problem solving time (Ibid). 

Achanga et al. (2006) find that, beside leadership commitment, there are other factors 

that are important for the success of lean implementation such financial capability, 

employees‟ skills and culture of the organization. 

Finally, Osono et al. (2008) explain: if companies want to adapt Toyota‟s way of 

working and they want to be successful, companies, besides adaption of lean or TPS 

that represent the hard side of Toyota, should pay attention and respect for people 

because they are the source for knowledge at the company (Ibid).  

2.12 Analysis model 

Based on the theory presented in this chapter, I have formulated a model, see figure (2), 

that summarize what is needed besides lean tools to the success of lean implementation. 

This model will be used to conduct the statistical analysis and to evaluate whether lean 

implementation have been successfully implemented or not.  

 

 



 

15 

 

 

 

 

 

 

                                                                                                                                                                                                                                                                                             

 

 

 

 

 

Figure 2 A model used for the statistical analysis in this research. 
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3. Methodology 

In this chapter, a description about the method used, how it was applied and why it was 

selected is presented. Moreover, a critical discussion about the method is described. 

3.1 Description of how this research was carried out 

The process of this research went through many steps. The first step was studying of 

previous and related literature to get a deeper insight into the critical factors and 

conditions for lean implementation. Because the term lean was coined as a new name of 

Toyota Production System (TPS), it was important to study the critical factors in TPS 

and the way Toyota follows in its production. This study helped me to formulate the 

research questions and to construct the analysis model based on which I conducted the 

statistical analysis. 

When the necessary theory had been collected and the analysis model had been 

constructed, it was time to conduct the statistical analysis of the survey which was 

formulated by The University of Linköping and was sent to 150 persons in a Swedish 

manufactory that implemented lean and to 50 persons at The Emergency Department of 

A Swedish Hospital that also implemented lean. The survey includes 64 questions 

regarding the employees‟ work situation, their health, educations, team work, 

communications between organization‟s entities, the way they are treated, the kind of 

tools used in their work, the continuous improvement, the commitment of leaders and 

the performance in their work. Because not all the questions of the survey were relevant 

to the main topic in this research, I only included in the statistical analysis the questions 

that are related to the research namely questions that deal with continuous improvement, 

the commitment of leaders, the performance team work, communications between 

organization‟s entities, the way they are treated with. 

The statistical analysis was accomplished through using the statistical computer 

program SPSS 20. 

The first step in this analysis was to do a factor analysis to get together questions that 

have relationship to a same factor. 

The factor analysis was followed by studying the degree to which each one of the 

factors, presented in the analysis model, is applied in their work. 
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The last step of the statistical analysis was multiple regressions analysis through which I 

tried to study how the employees perceive the effect of the mentioned factors on the 

performance of their work. Through the result of regression analysis I could get an 

impression of whether or not the implantation of lean was succeed and thereby what 

kind of obstacles could be found.  

The result of this analysis was used as underpinning for discussion and thereby for the 

conclusion of this research.  

3.2 Methods for data collection 

Common methods used for collecting of data are: survey, observation, interview and 

literature studies (Ejvegård, 2003; Merriam, 1994). To decide which of these methods to 

be used, it is important to look back to main topic of your research and evaluate which 

of these methods is most suitable and can be exploited ta answer the questions of your 

research (Ibid).  

In this research, two methods are applied for data collection namely, survey and 

literature studies. 

3.2.1 Survey 

Scheuren, (2004) defines the survey as a method to collect data from a sample of 

persons. The data gathered through the survey can be seen as a foundation for scientific 

knowledge. The author adds that surveys are divided into three main types depending 

on the methods used for collecting the data (Ibid).  

Scheuren (2004) summarizes surveys‟ types in the following points: 

 Mail survey which is conducted through mail  

 Telephone interview survey is most applicable when the survey does not include 

many questions 

 In-person interview survey in which the interview occurs at the respondent‟s 

office or home and this kind of survey is particularly adapted when the data 

gathered is complex (Ibid).  

Fink (1995) in turn, argues that data in a survey can be in two forms namely, narrations 

and numerical. With narrations means that respondents answer the questions posed in 

the survey using own words. While numerical data, means that respondents answer the 
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questions of the survey by ranking rating or ordering their feeling or perceive about the 

proposals posed in the survey (Ibid).  

Fink (1995) claims, that analyzing surveys with narrations form often requires using 

methods based on communications theory and anthropology. While analyzing of 

surveys with numbers form requires statistic methodology (Ibid).  

In this research, the survey used was sent in electronic form via e-mail to the employees 

in health care who returned the answered survey by e-mail to a database when 

answered. The survey was in paper form to the employees in manufacturing and was 

delivered to their workplace in an open envelope. After the employees had answered the 

survey, they put it in the envelop and sealed it. The sealed envelopes was collected at 

the workplaces and put in boxes that were delivered to a reading machine. The machine 

read in the surveys to an excel file.  

3.2.2 Literature study  

Literature studies are one of the common and used methods in a scientific research 

(Ejvegård, 2003). This method intends any printed materials such as books, articles, 

reports and essays; and it is used in aim to obtain the knowledge that exists within the 

issue of the study (Andersen, 1994).  

Literature study in this research mostly was used at the first steps of this research to get 

knowledge about the previous researches regarding the topic of this research and to get 

deeper knowledge about the statistical analysis. 

3.3 Types of data 

There are two types of data namely primary and secondary. The primary data can be 

obtained through interviews, observations or surveys. While secondary data is already 

existed and can be obtained through literature studies of the related scientific articles 

and books to the topic of the research (Carlsson 1990). Using of both these two kinds of 

data will increase the reliability of the finding of the research (Ibid). 

The two types of data were deployed. The survey was used to collect answer from 

respondents at both the manufactory and the emergency department of the hospital. 

While secondary data were collected through literature studies of the previous 

literatures and theories regarding the topic area. 
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3.4 Data analysis 

The main intent of data analysis is to seek for interesting relationships and information 

through the data and to present the results in a manner that make them familiar to the 

annalistic and recordable for future generations (Tukey and Wilk, 1966). 

3.5 Statistics and data analysis 

Körner and Wahlgren (2012) argue that statistics is divided into two categories namely 

statistical descriptive and statistical analysis. Statistical descriptive is used to answer the 

questions, for example, who and how much; while statistical analysis is exploited to 

explain how significant is the new result of a study compared to the previous study, or 

what relationship there is between two variable or explain what  variables  may have 

affect the result (Ibid). 

In this research, I used statistical descriptive to describe the number of employees who 

answered the questions and those who did not answer and to describe the tendency 

among the employees towards the application of each one of the factors included in the 

analysis. While statistical analysis was used to conduct factor analysis and multiple 

regression analysis. 

3.5.1 Factor analysis 

According to Kim and Mueller (1978), factor analysis is used to identify fundamental 

variables, or factors, that clarify the design of correlations within an assembly of 

observed variables. The aim of factor analysis is to classify a minor number of factors 

that explicate most of the variance that is observed in a larger number of observable 

variables. Factor analysis is also used to make hypotheses regarding causal mechanisms 

or to sort variables for subsequent analysis (Ibid). 

In this research, factor analysis was exploited to reduce number variables with most 

significant correlation into one factor. So as first step, I started with sorting respondents‟ 

answers according to the factors represented in the analysis model in the theory chapter. 

I found that there were more than one variable (here sub question) that could be 

included in a one factor (here main question) such the leaders support, the respect for 

the people and lean tools. To facilitate the analysis procedure, I did a factor analysis 

through which I could reduce the three variables (the leader coaches and gives feedback, 

the leader encourage new thinking, the leader drives the development of work) into one 
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factor and I labeled it leaders‟ support. While respect for people variables were two 

namely, employees are treated with respect and attention is paid to employees opinions 

and ideas were reduced to one factor which I labeled Respect for people. The variables 

(value stream mapping, standardized way of working, five S, visual control) also were 

reduced into the factor lean tools. The result of factor analysis regarding the 

manufactory is presented in table (1). While the result of factor analysis regarding the 

emergency department is presented in table (2). 

 

Table 1: Factor analysis table according the employees’ answers at the manufactory 

 Leaders’ support 

The leader coaches and gives feedback ,873 

The leader encourage new thinking ,898 

The leader drives the development of work ,875 

Explained variance 77,824% 

Cronbach alpha 0,856 

 Respect for people 

Employees are treated with respect ,874 

attention is paid to employees opinions and ideas ,874 

Explained variance 76,420% 

Cronbach alpha 0,701 

                               Lean tools 

Value Stream Mapping ,574 

Standardized way of working ,805 

Five S ,800 

Visual control ,657 

Explained variance 51,241% 

Cronbach alpha 0,661 
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Table 2: Factor analysis table according the employees’ answers at the emergency 

department in the hospital 

 
Leaders’ support 

The leaders coach and give feedback ,889 

The leaders encourage new thinking ,883 

The leader drives the development of work 

 
,890 

Explained variance 78,792% 

Cronbach alpha 0,858 

 

 
Respect for people 

Employees are treated with respect ,868 

attention is paid to employees opinions and ideas ,868 

Explained variance 75,396% 

Cronbach alpha 0.651 
 

 
Lean tools 

Value Stream Mapping ,766 

Standardized way of working ,619 

Five S ,806 

Visual control ,764 

  

Explained variance 55.086% 

Cronbach alpha 0,725 

 

 

 

 

 Performance 

Work process ,877 

Productivity ,887 

Quality ,884 

Explained variance 77,919% 

Cronbach  0,858 
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performance 

Work process ,790 

Productivity ,886 

Quality ,734 

Explained variance 64,898% 

Cronbach alpha 0.727 

 

 

In addition, factor analysis was used to extract the factor performance that includes 

three variables namely, work process, productivity, and quality. This factor was used as 

measure factor to evaluate how the employees perceive the effect of all the factors, 

summarized in the analysis model, on their work. In other words, I used the factor 

performance as dependent variable in the multiple regressions analysis). In the tables (1) 

and (2) the result of performance factor analysis is also presented. 

3.5.2 Multiple regression analysis 

To analyze what kind relationship is between a set of more than two predictors variables 

and a dependent variable, it is useful to exploit multiple regression analysis (Körner and 

Wahlgren, 2012 ; De Veaux et al., 2012; Chatterjee and Hadi, 2006). 

Multiple regression analysis is used to evaluate in what way the employees perceive that 

factors summarized in the analysis model affect the performance of their work. The 

result of this analysis was used as base to discuss what kind of obstacles to the success 

of lean implementation could be found in the healthcare and the manufactories.  

3.6 Scientificity 

3.6.1 Validity 

Validity is the trustworthiness of a research‟s findings (Eisenhart and Howe, 1992; 

Freman et al., 2007). In other words, it is the limit between what is reliable and not 

reliable in researches. Scheurich (1993) state, to get a high validity in a research, it 

requires to adequate between research questions, data collected and the analysis method 

(Eisenhart and Howe, 1992). 

To give this research a high validity, a clear purpose was formulated with reliable 

research questions. In addition, the data collected was selected so that it fits the purpose 
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of this research. Finally, the analysis method was based on multiple regressions analysis 

that is generally used to answer questions with same type of the questions of this 

research. 

3.6.2 Reliability 

According to Sandelowski (1986) reliability indicates the steadiness and trustworthiness 

of the analysis and test technique. This means that the same result will be obtained if the 

test or the analysis is repeated by other researchers (Thurén, 2007). Additionally, 

reliability is important because it gives trustworthiness to the validity (Sandelowski, 

1986; Andersen, 1994).  

Reliability in this research lies in using statistical analysis including multiple 

regressions method that will provide the same result if the analysis is repeated by other 

researchers and if they use the same analysis factors and the same data. 

3.6.3 Generalization 

Generalization means that the finding of a research about a case can be applied in other 

cases with same conditions (Björklund and Paulsson, 2003).    

In this research, the obstacles found to lean implementation in the manufactory and the 

emergency department of the hospital can be found in other manufactories and other 

healthcare‟s organizations. For instance, many managers in different manufactories still 

have lack of knowledge about critical factors for lean and how to apply them in a useful 

way. Moreover, the hierarchical structure is a dominating structure within health care 

and represents one of the essential barriers to lean implementation. 

Additionally, two collection methods were used namely, literature studies and a survey. 

The survey was conducted as a part of a bigger research project with researcher from 

the Royal institute of Technology, University of Linköping and University of Gävle, all 

in Sweden. The survey at the manufacturer and the emergency department that this 

work is based on was performed by researcher at University of Gävle.  That means that 

I could not affect the formulation of the questions in a way so that direct answers to my 

questions would be received. However, using factor analysis helped me to select the 

most relevant questions to the topic of this research. 
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Moreover, the respondents were divided into two categories namely, the managers and 

the employees. Due to the small number of the leaders who participated in this survey; 

the analysis was limited to the employees‟ category. 
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4. Result 

In this chapter, the result from the statistical analysis is described 

4.1 Descriptive table regarding respondents’ answers at the 

manufactory 

In the following table is summarized the employees‟ answers at the manufactory 

regarding the applying of (continuous improvement, respect for the people, leaders‟ 

support, team work, the communication between organization entities and among the 

team works, lean tools) in their work.  

Table 3 includes descriptive tables of the factors used in the analysis and their percentage at the manufactory  

Continuous improvement Frequency Valid Percent 

Valid 

Not at all 4 3.2 

To a small degree 16 12.7 

Partially 47 37.3 

A fairly high degree 38 30.2 

A very high degree 21 16.7 

Total 126 100.0 

Missing System 6 
 

Total 132 
 

Respect for people Frequency 
  Valid Percent 

Valid 

Small degree 7 5.1 

Partially 49 37.5 

Rather good degree 50 38.2 

High degree 25 19.2 

Total 131 100.0 

Missing System 1 
 

Total 132 
 

Leaders‟ support Frequency 
  Valid Percent 

Valid 

Not true at all 3 2.9 

True to very small degree 2 2.1 

True to a small degree 17 13.0 

Rather true 40 31.7 

True to a high degree 47                   37.2                         

Totally true 17 13.1 

Total 126 100.0 

Missing System 6 
 

Total 132                          
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Team work Frequency Valid Percent 

Valid 

Not at all 4 3.1 

To a small degree 9 7.1 

Partially 34 26.8 

A fairly high degree 49 38.6 

A very high degree 31 24.4 

Total 127 100.0 

Missing System 5 
 

Total 132 
 

Communication and cooperation between 

organization's entities 

Frequency Valid Percent 

Valid 

Very bad 3 2.4 

Rather poor 17 13.5 

Neither good nor bad 35 27.8 

Pretty good 62 49.2 

Very good 9 7.1 

Total 126 100.0 

Missing System 6 
 

Total 132 
 

Lean tools Frequency Valid Percent 

Valid 

Not at all 5 3.9 

To a small degree 10 8.5 

Partially 35 28.2 

A fairly high degree 44 35.3 

A very high degree 32 25.6 

   

Total 126 100.0 

Missing System 6 
 

Total 132 
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The result from the table (3) shows that no one of the factors used for the analysis of 

lean implementation is applied in the whole manufactory. It shows that there is 

difference in the applying‟s degree of those factors. In the following points, there is 

more explanation about the result of every factor. 

 The result in the table (3) shows that continuous improvement is applied in a 

rather good degree.  

 Regarding respect for people, the result in the table (3) indicates that most of the 

employees think that they are treated with respect.  

 Most of the employees perceive that they get support from their leaders in rather 

good degree. 

 A high proportion of respondents‟ answers indicate that team work characterizes 

in a fairly good degree the work in the manufactory.  

 The table (3) also shows that communication between organization‟s entities is 

rather good. 

 Finally, lean tools are applied in rather good degree in the manufactory. 

4.2 A descriptive table regarding respondents’ answers at the 

emergency department at the hospital 

In the table (4), there is a summary of the employees‟ answers at the emergency 

department at the hospital regarding the application of continuous improvement, respect 

for the people, leaders‟ support, team work, the communication between organization 

entities and among the team works and lean tools, in their work. 

   

Table (4) includes descriptive tables of the factors used in the analysis and their percentage at the 

emergency department of the hospital 

Continuous improvement Frequency Valid Percent 

Valid 

To a small degree 12 27.3 

Partially 19 43.2 

A fairly high degree 8 18.2 

Avery high degree 5 11.4 

Total 44 100.0 

Missing System 1 
 

Total 45 
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Team work Frequency Valid Percent 

Valid 

Not at all 1 2.3 

Partially 4 9.3 

A fairly high degree 23 53.5 

A very high degree 15 34.9 

Total 43 100.0 

Missing System 2 
 

Total 45 

 

Communication and cooperation between 

organization's entities 
Frequency 

 

Valid Percent 

Valid 

Rather poor 6 14.0 

Neither good nor bad 12 27.9 

Pretty good 22 51.2 

Very good 3 7.0 

Total 43 100.0 

Missing System 2 
 

Respect for people Frequency Percent 

 

Valid 

 

 

 

 

 

 

 

Missing 

 

Total 

Not at al 0 0 

To a rather small degree 8 16.9 

Partially 19 42.7 

A fairly high degree 16 35.9 

A very high degree 2 4.5 

Total 45 100.0 

System 0  

 45  

Leaders’ support Frequency Valid Percent 

 

 

 

 

Valid 

 

 

 

 

 

 

 

Missing 

 

Total 

Not true at all 1 2.9 

True to very small degree 1 2.9 

True to a small degree 3 5.9 

Rather true 9 18.2 

True to a high degree 20 45.2 

Totally true 11 24.9 

Total 45 100.0 

System 0  

 45  
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Total 45 

 

Lean tools Frequency Valid Percent 

Valid 

Not at all 5 11.2 

To a small degree 10 21.8 

Partially 9 19.5 

A fairly high degree 12 26.8 

A very high degree 9 20.7 

                            Total 45 
                            

                             100 

Missing               System 0 
 

Total 45 
 

The end of Table 4 

The result in the table (4) above also implies that continuous improvement, respect for 

the people, leaders‟ support, team work, the communication between organization‟s 

entities, and lean tools are applied in different degrees in the emergency department of 

the hospital. For instance, the answers of respondents indicate that continuous 

improvement is applied mostly in partial degree. Besides, the table shows that the 

employees at the emergency department are treated to a rather good degree of respect. It 

also seems that most of the employees get support from their leaders. Moreover the 

result from the table (4) indicates that team work characterized the work of most of the 

employees. Communication between organizations‟ entities seems to be pretty good. 

Finally, the use of lean tools appears to be much varied from one section to another in 

the emergency department of the hospital.                                    
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4.3 Multiple regression analysis for the manufactory  

In this part, the result from multiple regression analysis is presented. This analysis was 

conducted to study in what way the employees at the manufactory perceive that the 

different factors for lean implementation analysis affect the performance of their work. 

Thereby, using this result in the discussion chapter and evaluate whether or not lean was 

successfully implemented. Thus, some barriers to lean implementation might be 

revealed. The result of this analysis is summarized in tables 5, 6 and 7.  

 

Table 5: The zero order correlations 
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Pearson Correlation 

Performance 1,000       

Team work ,310 1,000      

Continuous improvement ,047 ,336 1,000     

Communication and 

cooperation between 

organization's entities 

,361 ,150 ,252 1,000    

The leaders support ,293 ,477 ,519 ,392 1,000   

Respect for the people ,360 ,458 ,476 ,338 ,730 1,000  

Lean tools ,222 ,322 ,339 ,216 ,441 ,311 1,000 

Sig. (1-tailed) 

 

Performance 

 

. 

 

,000 

 

,302 

 

,000 

 

,000 

 

,000 

 

,007 

Team work ,000 . ,000 ,048 ,000 ,000 ,000 

Continuous improvement ,302 ,000 . ,002 ,000 ,000 ,000 

Communication and 

cooperation between 

organization's entities 

,000 ,048 ,002 . ,000 ,000 ,008 

Tthe leaders support ,000 ,000 ,000 ,000 . ,000 ,000 

Respect for the people ,000 ,000 ,000 ,000 ,000 . ,000 

Lean tools ,007 ,000 ,000 ,008 ,000 ,000 . 

         

N 
 124 124 124 124 124 124 124 
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Table (5) presents the correlation and the statistical significance of the relationship 

between the performance factor (dependent variable) and the factors: continuous 

improvement, respect for the people, leaders‟ support, team work, the communication 

between organization entities, and lean tools (independent variables); also among all the 

independent variables. It also presents the number of employees (N=124) that answered 

to the questions. Looking at the first column of the table we can see that is a positive 

correlation between the performance factor and the other factors. Moreover, factors that 

have statistically significant correlation to performance are: communication and 

cooperation between organization's entities, respect for the people, team work, leaders 

„support and lean tools (sig 1tailed 0.00 <0.05 and 0.00< 0.01). In the contrast, 

continuous improvement has a weak correlation to the performance= 0.47 and it not 

statistically significant 0.302> 0.05. 

Table 6 shows the adjusted R square =0.232, F=7.208 and that the model is statistically significant, 

sig=0.000< 0.05 

 

 
a. Dependent Variable: Performance 

b. Predictors: (Constant), Team work, Continuous improvement, Communication and cooperation between 

organization's entities, Leaders' support, Respect for the people, Lean tools, 

 

 

       

Model R R Square Adjusted R Square F Sig 

1 ,519a ,270 ,232 7,208 ,000b 

Table 7 shows the effect of lean factors on the performance and how significant it is in the manufacturing 

Model Standardized 

Coefficients 

t Sig. Collinearity Statistics 

Beta Tolerance VIF 

1 

(Constant) 
 

-1,752 ,082 
  

Team work ,206 2,221 ,028 ,722 1,384 

Continuous improvement -,242 -2,550 ,012 ,690 1,450 

Communication and cooperation 

between organization's entities 
,291 3,354 ,001 ,832 1,202 

The leaders support -,050 -,385 ,701 ,370 2,699 

Respect for the people ,286 2,394 ,018 ,437 2,289 

Lean tools ,108 1,200 ,233 ,770 1,298 

a. Dependent Variable: performance 
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The most important thing in the table (7) is the standardized coefficient Beta which 

indicates how the independent variables are contributing to the dependent variable. In 

this case, it indicates how the employees perceive the contribution of the different 

independent variable in realizing better quality, better productivity and a smooth work 

process namely, better performance. That in turn, indicate how successful or not the 

implementation of lean was. 

  

Looking at the first column at the left of the table (7), we see that the employees think 

that among the listed variables, there are three variables that positively contribute to the 

performance namely, communication between organizations entities, followed by 

respect for the people and team work. While they think that continuous improvement is 

negatively contributing to the performance. Finally, they think that the leaders support 

and lean tools do not contribute with a significant effect. The P-value for these two 

variables is not statistically significant because it is larger than 0.05 (sig= 0.701 and 

0.233 respectively). However, it does not mean that leaders‟ support and lean tools have 

no relation to performance, it only means that their contribution to the performance in 

comparison to the other independent variables in the model is no significant. De Veaux 

et al. (2012) debate that a large P-value for variables that have relationship to the 

dependent variable does not mean that these variables are not important for the 

dependent variable, it only means that these variables do not add any additional 

information after adding the other variables (Ibid).  
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4.4 Multiple regression analysis for the emergency 

department of the hospital 

In the following tables namely, 8, 9, 10 the result from multiple regressions analysis is 

presented. This result will be used to evaluate how successful lean implementation was 

in the emergency department of the hospital and to find the main obstacles to lean in 

healthcare. 

 

Table (8) the zero order correlation 
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Pearson Correlation 

 

 

Performance 
1,000       

Continuous improvement ,433 1,000      

Leaders' support ,102 ,452 1,000     

Communication and 

cooperation between 

organization's entities 

,600 ,297 ,343 1,000    

Lean tools ,201 ,369 ,149 ,019 1,000   

Respect for the people ,055 ,438 ,473 ,089 ,123 1,000  

Team work ,350 ,312 ,059 ,303 ,142 ,051 1,000 

Sig. (1-tailed) 

 

 

Performance 

 

 

. 

 

 

,003 

 

 

,265 

 

 

,000 

 

 

,107 

 

 

,368 

 

 

,014 

Continuous improvement ,003 . ,002 ,031 ,010 ,002 ,025 

Leaders' support ,265 ,002 . ,015 ,179 ,001 ,358 

Communication and 

cooperation between 

organization's entities 

,000 ,031 ,015 . ,453 ,292 ,029 

Lean tools ,107 ,010 ,179 ,453 . ,226 ,191 

Respect for the people ,368 ,002 ,001 ,292 ,226 . ,377 

Team work ,014 ,025 ,358 ,029 ,191 ,377 . 

N  40 40 40 40 40 40 40 
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Table (8) presents the correlation and the statistical significant of the relationship 

between the performance factor ( dependent variable) and the factors: continuous 

improvement, respect for the people, leaders‟ support, team work, the communication 

between organization entities, and lean tools (independent variables); and also among 

all the independent variables. It also presents the number of employees (N=40) that 

answered to the questions. Looking at the first column of the table we can see that is a 

positive correlation between the performance factor and the other factors. The factors 

that have statistically significant correlation to performance are: continuous 

improvement, communication and cooperation between organization's entities (sig 

1tailed<0.05 and <0.01). On the other hand, the correlation between respect for people, 

leaders‟ support, lean tools, the team work and the performance is not statistically 

significant (sig=0.368; 0.265; 0.107 ;> 0.05 and sig=0.368; 0.265; 0.107 ; 0.014> 0,01 ).   

Table (9) is summarized the values used to prove the model fit. Adjusted R square =0.410 F=5,512 and 

the model is statistically significant (sig =0.000<0.05) 

 

Model R R Square Adjusted R 

Square 

F Sig 

1 ,707
a
 ,501 ,410 5,512 ,000

b 

a. Dependent Variable: Performance 

b. Predictors: (Constant), Team work, Respect for the people, Lean tools, Communication and cooperation between 

organization's entities, Leaders' support, Continuous improvement 

 

Table (10) shows the effect of lean factors on the performance and how significant it is in the emergency 

department of the hospital 

 

Model Standardized 

Coefficients 

t Sig. Collinearity Statistics 

Beta Tolerance VIF 

1 

(Constant) 
 

-4,837 ,000 
  

Lean tools ,098 ,733 ,469 ,849 1,177 

Leaders' support -,239 -1,545 ,132 ,635 1,576 

Respect for the people -,044 -,297 ,768 ,695 1,439 

Communication and 

cooperation between 

organization's entities 

,561 4,009 ,000 ,772 1,295 

Team work ,078 ,579 ,567 ,828 1,208 

Continuous improvement ,332 2,047 ,049 ,575 1,739 
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The standardized Beta in the table (10) shows that the most contributing factors to the 

performance is communication between organizations entities, followed by continuous 

improvement. The P-value for these factors is statistically significant and they are 

contributing in a positive way. In other words, the more communication between 

organizations entities and the more working with continuous improvement, the more 

improvement at the performance level becomes. At the contrary, the leaders support and 

respect for people, lean tools and team work do not contribute a significant effect. The 

P-value for these factors for these factors is large and > 0.05 which means that these 

factors have no remarkable effect on the performance in comparison to the effect of 

other factors. Again, I refer to De Veaux et al. (2012) who argue that a large P-value for 

variables that have relationship to the dependent variable does not mean that these 

variables are not important for the dependent variable; it only means that these variables 

do not add any additional information after adding the other variables (Ibid). 
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5. Discussion 

In this chapter, the result from the statistical analysis is discussed according to the 

purpose, research questions and with comparison to the theory 

 

In this chapter, the result is discussed in accordance to the main purpose, the guide 

questions for this research and the theory. In order to facilitate the reading of this 

chapter, I have divided the discussion into four parts as the following: 

 The degree to which lean is implemented. 

 Effects of the different factors for lean implementation on the performance. 

 Comparison between lean implementation in manufactory and lean in the 

emergency department of the hospital. 

 The obstacles to lean implementation. 

5.1 The degree to which critical factors for lean are 

implemented 

The statistical analysis of how the employees, at both the manufactory and the 

emergency department, perceive the applying of critical factors for lean implementation 

indicates that there is variation of the scope in which these factors are applied. This 

implies that lean has not been implemented as whole system for the whole manufactory 

and the emergency department. This is on contrast with Liker (2004) who argues that 

lean must be permeated throughout the organization to get a good result. In addition, 

this indicates that needed organization‟s changes that must be made to facilitate lean 

implementation in the whole manufactory and the emergency department were not 

made as it is requires. Smeds (1994) emphasizes the importance of the change in the 

organization‟s culture and structure to move towards a lean organization. Moreover, 

doing this change smoothly requires involving the employees and paying attention to 

their opinion regarding the change process of an organization‟s structure and culture. 

Looking at the tables (3) and (4) regarding the respect for people, we notice that 

attention to employees‟ opinions regarding the improvement of their works does not 

consider the entire workers. Danielsson (2002) argues that is necessary to consider 

people working at the organization because these people make up the culture. In the 

same line, Sugimori et al. (1977) state that treating the workers as human being and 

with respect increase their wills to use their full competences in accomplishing their 

work. This in turn, requires a real commitment of the leaders who according to Emiliani 



 

37 

 

(2003) has to create environment and climate in which people develop their 

competencies. In the cases of this research, the tables (3) and (4) show that leaders 

provide their employees with a rather good support. But the question remains: is this 

support which is needed to affect the performance of the employees‟ work?  

On the other hand, it seems that team work and communications between organizations‟ 

entities in both the manufactory and the emergency department of the hospital is pretty 

good but perhaps still needed improvement regarding those two factors. Rehder, (1992) 

and Hogg (1993) dispute that lean organization should emphasize team work and 

multiple job skills and expertise. While Maguire and Pascale (1978), Womack et al. 

(1990) and Sohal and Egglestone (1994) emphasis the necessity of the cross 

communication between all the entities of the organization in a lean organization. 

Finally, lean tools are applied in rather large scope in both the manufactory and the 

emergency department of the hospital. That is good, but focusing mostly on lean tools is 

not enough.  Ballé (2005) argues that focus only on lean toolbox is the main obstacle to 

the success of lean implementation. Therefore, the question is remaining here: to what 

target are these tools applied and how they are exploited to improve the work process 

which ultimately leads to satisfy the customer? 

5.2 Effects of the different factors for lean implementation on 

the performance. 

In this part, a discussion regarding the result of multiple regressions analysis is 

conducted to firstly, study how the different factors for lean implementation is affecting 

the performance (in term of better quality, productivity and work process that in turn 

lead to satisfy customer‟s requirement and thereby a successful lean implementation). 

Secondly, to evaluate what kind of obstacles could be found in the manufactory and the 

emergency department of the hospital. In the following paragraphs, I will separately 

discuss the result of multiple regressions analysis regarding the manufactory and the 

emergency department of the hospital.  

5.2.1 Multiple regressions for the manufactory 

The result from the regression analysis for the manufactory shows that the most 

contributing factor to the performance is the communication between organizations‟ 

entities. This supports the statement of Maguire and Pascale (1978), Womack et al. 

(1990) and Sohal and Egglestone (1994) who argue that the cross communication 
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between all the entities of the organization has an important role in facilitating the work 

process which in turn lead to better performance. Spear and Bowen (1999) mean that a 

clear communication between all entities of the organization is one of the conditions to 

a successful lean implementation. 

The next factor that also is positively affecting to the performance is the factor respect 

for people. This coincides with a large number of the researchers who emphasis the role 

of the people in increasing the performance and satisfying the customer on which lean is 

based. For instance, Emiliani (2003) and Liker and Hoseus (2010) argue that people are 

essential and have a central role in achieving a correct implementation of lean. Osono et 

al. (2008) in turn confirm that respect and attention must be paid for people because 

they are the source for knowledge at any organization. Finally, Philips (2002) explains 

that ignoring people aspect when implementing lean will result in failing of the 

implementation. 

The third factor that has a direct effect on the performance is the team work. This result 

confirms what Rehder (1992) and Hogg (1993) dispute regarding the vital role of the 

team work in lean organization.  

On the other hand, the analysis shows that continuous improvement has a negative 

effect on the performance. This is in contrast with Hines et al. (2004) who dispute that 

continuous improvement, beside respect for people, is an essential element to keep high 

performance and consequently a sustained lean implementation. This result may be 

depends on the misapplying of continuous improvement by the leaders who either 

interpret the continuous improvement as lay off workers or as continuous change which 

in turn make the workers feeling that continuous improvement is something which has a 

negative effect on the performance of the work. Emiliani (2006) states that many 

managers are still perceive continuous improvement as a way to cut jobs and lay off 

workers, this in turn, creates a negative feeling among the workers when they know that 

continuous improvement will be applied. Therefore it is important that leaders have 

right interpretation of the continuous improvement because according to Osono et al 

(2008) continuous improvement is one of essential topics for the leaders who should 

interpret continuous improvement as small daily improvement to improve the 

performance and satisfy customer‟s requirements. In the same line, Liker and Franz 

(2011) claim that reaching continuous improvement of process that satisfies the 
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customer, require that improvement turns into a culture driven by passionate leaders 

who strive for excellence. 

The result of the multiple regressions indicates that leaders‟ support has no significant 

effect on the performance because P-value > 0.05. This result can be explained in two 

ways. The first is that multiple regressions analysis is based on selecting the variables 

that are most contributing to the dependent variable though the other variables also have 

a relationship to the dependent variable. De Veaux et al. (2012) debate that a large P-

value for variables that have relationship to the dependent variable does not mean that 

these variables are not important for the dependent variable, it only means that these 

variables do not add any additional information after adding the other variables (Ibid). 

The second way to explain this result is that the support provided by the leaders is not 

enough so that its effect becomes noticed. Therefore it is important that the leaders 

provide with the support needed to improve the performance and consequently reach a 

successful implementation of lean. Bamber and Dale (2000), Boyer and Sovilla (2003) 

and Emiliani (2001) claim, to be successful with lean implementation it requires a 

commitment by the leaders. Boyer and Sovilla, (2003) explain leaders should not only 

demonstrate commitment and leadership, they also must work to create interest in the 

implementation and communicate the change to everyone within the organization so 

that a successful implementation be achieved. Emiliani (2000) and Alavi (2003) state 

that leaders must support the shop floor events through visible participation which in 

turn, increases leaders‟ commitment to the implementation process.  

Finally, lean tools also have not any significant on the performance. This means that 

lean tools alone cannot contribute any significant effect. This in line with Radnor and 

Walley (2008) and Ballé (2005) who claim that focus on lean toolbox cannot contribute 

to better performance and the success of lean implementation. 

Based on this discussion, I cannot say that lean implementation is completely succeeded 

in the manufactory because still there is misunderstanding and misapplying of the 

continuous improvement which according to Hines et al. (2004) beside respect for 

people, is an essential element to keep high performance and consequently a sustained 

lean implementation. Furthermore, it seems that leaders‟ support is not enough so that 

be able to make positive noticeable effect on the performance. Additionally, the leaders 

need to better understand the meaning of continuous improvement so that they will be 
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able to successfully implement lean. Imai (1992) in turn states continuous improvement 

is a process in which every person in the organization is involved from the management 

level to the workshop.  In addition, it seems that lean tools do not be used in to the right 

target (the customer satisfaction) so that their effects become positively noticeable. 

5.2.2 Multiple regressions for the emergency department of the hospital 

The result from the multiple regressions analysis for the emergency department of the 

hospital shows that communications between organization‟s entities has a strong 

positive effect on the performance and lean implementation. However, this result is 

considering only the emergency department of the hospital in which the work process is 

highly depending on smooth and continuous communication to the laboratory. 

Therefore I cannot say that the communications across all the different entities of the 

hospital is good and effective and reject the statement of Brandão de Souza and Pidd 

(2011) in which they argue that organizational silos within health care represent a main 

barrier to the implementation of lean in hospitals. Instead I can say that organization‟s 

silos within the hospitals and generally the healthcare can be removed if people and 

especially the leaders become aware of the importance of smoothly communications 

between the whole organizations‟ entities in satisfying the patient‟s needs. 

The other factor that also positively contributes to the performance is continuous 

improvement. This indicates that the good communications between the emergency 

department and the laboratory leads to continuously improve the work process in term 

of quick response and short waiting time, which in turn improve the quality of the 

service provided to the patient. In line with that, Spear and Bowen (1999) claim that a 

clear and smooth communication will facilitate and accelerate the time of problem 

solving and lead to continuous improvement. 

The factors leaders‟ support and respect for people seems, according to the result of the 

multiple regressions analysis, to have negative contribution to the performance but this 

contribution is not significant in comparison to the communication between 

organization‟s entities and continuous improvement factors. That leader‟s support and 

respect for people negatively affect the performance can be explained by leaders‟ 

misunderstanding of the nature of work process in the emergency department and 

thereby their decisions negatively affecting the performance. Therefore it is important 

that leaders have continuous communications with the employees that have direct 
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contact to the patient so that they become aware of the support needed and give the 

feedback so that better performance can be realized and lean can be successfully 

implemented. Worley and Doolen (2006) state that communication via direct 

participation of the leaders‟ stress the importance of lean implementation. While Boyer 

and Sovilla (2003) explain that the lack of real involvement by leaders in the lean 

implementation will negatively affect the success of the implementation. 

Finally, team work and lean tools have positive affect on the performance but this affect 

is not significant (p-value > 0.05) in comparison to the communication between 

organization‟s entities and continuous improvement factors. De Veaux et al. (2012) 

debate that a large P-value for variables that have relationship to the dependent variable 

does not mean that these variables are not important for the dependent variable, it only 

means that these variables do not add any additional information after adding the other 

variables (Ibid).  

Lastly, I want to say that even lean implementation in the emergency department of the 

hospital is not fully succeeded because, though the good communications between the 

laboratory and the emergency department and though the positive contributions of the 

continuous improvement, it seems that leaders‟ support and respect for people are not 

deployed in the right way. This could be due to the hierarchic structure of healthcare 

that make communication between the leaders and the employees who have direct 

contact to the patient very hard to be realized. If leaders have direct contact with the 

employees working in direct contact with the patient, this firstly, will make the leaders 

aware of what kind of support they must provide to facilitate and to improve the work 

process; and secondly it will make the employees feel that their opinions are important 

and valuable. Brandão de Souza and Pidd (2011) argue that the hierarchical structure 

and the organization‟ silos within healthcare prevent the communications between all 

organization‟s entities and thereby represent barrier to lean implementation. 

Moreover, the result of the multiple regressions analysis implies that lean tools that are 

used in a large scope are not applied in right way so that their impact becomes 

significant.   
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5.3 Comparison between lean implementation in manufactory 

and lean implementation within the emergency department of 

the hospital 

It seems there is some commonality between lean in the manufactory and lean within 

the emergency department of the hospital regarding first, the importance of the 

communications between organization‟s entities for enhancing and facilitating lean 

implementation; and second, the less important role of lean tools in comparison to the 

role of other factors. This coincides with what is said in the literature about the role of 

those two factors in lean implementation. Maguire and Pascale (1978), Womack et al. 

(1990), Sohal and Egglestone (1994) and Zidel (2006) state that cross communication 

between all the entities of the organization is a necessity in a lean organization. While 

Ballé (2005) says that focus only on lean toolbox cannot lead to success of lean 

implementation. 

At the other hand, there is a difference in considering the role and the importance of 

continuous improvement, respect for people, leaders‟ support and team work in 

enhancing the performance and lean implementation. 

5.4 Obstacles to the success of lean implementation   

Based on the discussion regarding the result from the multiple regressions analysis, I 

can state that the main obstacle to lean implementation in the manufactory is the 

misapplying of the continuous improvement resulted by the managers misinterpretation 

of continuous improvement. This coincides with Emiliani (2006) who argue that 

continuous improvement is still misunderstood and misapplied by many managers who 

still perceive continuous improvement as a way to cut jobs and lay off workers, which 

in turn, creates a negative feeling among the workers when they know that the 

organization will apply continuous improvement. In other words, the main obstacle to 

lean in the manufactory is the lack of knowledge among the managers about how to 

apply lean principles in a right and useful way. 

At the emergency department of the hospital, it seems that support provided by the 

leaders could not be significant due to the complex and indirect communication between 

the leaders and the employees in the floor. This in turn, caused by the hierarchical 

structure and the organization‟s silos that exists within healthcare. This coincides with 

Radnor and Walley (2008) and Brandão de Souza and Pidd (2011) who state that the 
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hierarchical structure and the organization‟ silos represent barriers to lean 

implementation. Therefore I conclude that the main obstacle to lean implementation 

within health care is the complex and hierarchical structure of healthcare‟s 

organizations.  
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6. Conclusion 

In this chapter, conclusions from this research are presented and they are answering 

the purpose. 

 

The main purpose of this research is to explore the main obstacles to lean 

implementation in manufacturing and within healthcare. While the research questions 

are: 

1- To which degree do the employees perceive that continuous improvement, 

respect for the people, team work, communication between organization‟s 

entities, lean tools and leaders‟ support are applied in their work? 

 

2- What is the effect of applying continuous improvement, respect for the people, 

team work, communication between organization‟s entities, lean tools and 

leaders‟ support on the performance of employees work? 

 

3- Is there a difference between lean implementation in manufacturing compared to 

health care? 

 

4- What is the difference between lean implementation in manufacturing compared 

to health care? 

   

5- What obstacles are there to lean implementation in manufacturing and health 

care?  

As answers to the previous research question, I found that:  

1- The applying of the critical factors for lean implementation is partially and in 

varied scope in both the manufactory and the emergency department of the 

hospital. In other words lean is not completely implemented  

 

2- Factors that have most positive effect on the performance at the manufacturing 

are communication between organization‟s entities, respect for people and team 

work. While at the emergency department of the hospital, the most contributing 
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factors are communication between organization‟s entities and continuous 

improvement. 

 

3- There is difference between lean in manufacturing and lean within health care 

 

4- The difference between lean implementation in manufacturing and lean 

implementation within healthcare is in term of obstacles type and not in term of 

the way of implementation. 

 

5- The main obstacle to lean implementation in the manufacturing is the 

misapplying of the continuous improvement resulted by managers‟ 

misinterpretation of continuous improvement. While, the hierarchical structure 

and the organization‟s silos in the hospitals and within the healthcare represent 

the main barriers to lean implementation in healthcare.  

 

In conclusion, the main obstacle to lean in the manufacturing is the lack of knowledge 

among managers about how to apply lean principles in a right and useful way. While 

within healthcare, the main obstacle to lean implementation is the complex and 

hierarchical structure of the organization.  

Managerial implication 

As practical implications regarding the manufacturing, I think this study indicates that 

managers should have better and deeper knowledge about the critical factors for lean 

and how to implement and drive the process of lean implementation. Managers also 

should find a good way to motivate the employees to work with continuous 

improvement and they should pay attention to the employees‟ opinions regarding work 

process and the potential improvements. As suggestion about the way to motivate the 

employees, I think an effective participation by the managers in the continuous 

improvement process is critical for showing the employees the importance of this 

process. This suggestion is based on the contention of Worley and Doolen (2006) who 

argue that direct participation by the managers in the implementation of lean stress the 

importance of the implementation and simultaneously, facilitate the communication 

between workers at the shop floor and the managers. Regarding the healthcare, I think it 

needs to implement a change in the structure of the healthcare‟s organizations so that 
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the process of lean implementation goes smoothly. This is confirmed by Cusumano, 

(1988) and Berggren, (1993) who think that complexity in lean organization should be 

less to get a successful lean implementation. 

Lastly I want to say that this research contributes firstly, at specifying the difference 

between lean implementation in manufactories and lean implementation within 

healthcare in term of obstacles type and not in term of the way of implementation. 

Secondly, this research highlights the main obstacles to lean implementation in the 

manufactories and healthcare. Thirdly, it provides the companies‟ leaders and other 

people who are interested in lean with a good guide to lean implementation. 

Suggestions to further researches 

Based on the conclusion above, I consider that reducing the complexity and the 

hierarchy within the healthcare‟s organization is necessary to take first step towards a 

successful implementation of lean. Therefore, I think that a deep research to find out a 

useful and an effective way to reduce the complexity within health care is one of the 

further researches that should be conducted. The second suggestion to further research, 

which I think is interesting for many researchers, is to examine whether the culture 

differences between Japan and Europe that determine the degree of leader‟s engagement 

in improvement process or it is the personality of the leader itself? 
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